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Foreword
Welcome to Cracking the SAT! The SAT is not a test of aptitude, how good of a person you are, or how
successful you will be in life. The SAT simply tests how well you take the SAT. And performing well on the
SAT is a skill, one that can be learned like any other. The Princeton Review was founded more than 30
years ago on this very simple idea, and—as our students’ test scores show—our approach is the one that
works.

Sure, you want to do well on the SAT, but you don’t need to let the test intimidate you. As you prepare,
remember two important things about the SAT:

• It doesn’t measure the stuff that matters. It measures neither intelligence nor the depth and
breadth of what you’re learning in high school. It doesn’t predict college grades as well as your
high school grades do. Colleges know there is more to you as a student—and as a person—than
what you do in a single 3-hour test administered on a random Saturday morning.

• It underpredicts the college performance of women, minorities, and disadvantaged
students. Historically, women have done better than men in college but worse on the SAT. For a
test that is used to help predict performance in college, that’s a pretty poor record.

Your preparation for the SAT starts here. We at The Princeton Review spend millions of dollars every year
improving our methods and materials so that students are always ready for the SAT, and we’ll get you
ready too.

However, there is no magic pill: Just buying this book isn’t going to improve your scores. Solid score
improvement takes commitment and effort from you. If you read this book carefully and work through
the problems and practice tests included in the book, not only will you be well-versed in the format of the
SAT and the concepts it tests, you will also have a sound overall strategy and a powerful arsenal of test-
taking strategies that you can apply to whatever you encounter on test day.

In addition to the comprehensive review in Cracking the SAT, we’ve included additional practice online,
accessible through our website—PrincetonReview. com—to make it even more efficient at helping you
to improve your scores. Before doing anything else, be sure to register your book at PrincetonReview. 
com/cracking. When you do, you’ll gain access to the most up-to-date information on the SAT, as well
as more SAT and college admissions resources.

The more you take advantage of the resources we’ve included in this book and the online student tools
that go with it, the better you’ll do on the test. Read the book carefully and learn our strategies. Take the
full-length practice tests under actual timed conditions. Analyze your performance and focus your efforts
where you need improvement. Perhaps even study with a friend to stay motivated. Attend a free event at
The Princeton Review to learn more about the SAT and how it is used in the college admissions process.
Search our website for an event that will take place near you!

This test is challenging, but you’re on the right track. We’ll be with you all the way.

Good luck!

The Staff of The Princeton Review

http://PrincetonReview.com
http://PrincetonReview.com/cracking
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Register Your Book Online!

Go to PrincetonReview.com/cracking

You’ll see a welcome page where you can register your book using the following ISBN:
9781101920480

After placing this free order, you’ll either be asked to log in or to answer a few simple
questions in order to set up a new Princeton Review account.

Finally, click on the “Student Tools” tab located at the top of the screen. It may take an hour
or two for your registration to go through, but after that, you’re good to go.

If  you are experiencing book problems (potential content errors), please contact EditorialSupport@review.com w ith the full title of the book,
its ISBN number (located above), and the page number of the error. Experiencing technical issues? Please e-mail TPRStudentTech@review.
com w ith the follow ing information:

• your full name
• e-mail address used to register the book
• full book title and ISBN
• your computer OS (Mac or PC) and Internet brow ser (Firefox, Safari, Chrome, etc.)
• description of technical issue

Once you’ve registered, you can…

• Access and print out two more full-length practice tests as well as the corresponding answers and
explanations

• Find any late-breaking information released about the SAT

• Read our special “SAT Insider” and get valuable advice about the college application process, including
tips for writing a great essay and where to apply for financial aid

• Sort colleges by whatever you’re looking for (such as Best Theater or Dorm), learn more about your top
choices, and see how they all rank according to The Best 381 Colleges

• Check out bonus features in your Premium Portal, including comprehensive study guides and short
videos to help enhance your test prep

• Download printable resources such as score conversion tables, extra bubble sheets, and essay answer
forms for the practice tests

• Check to see if there have been any corrections or updates to this edition

Look For These Icons Throughout The Book

 Premium Portal

 Online Video Tutorials

 Online Articles

http://PrincetonReview.com/cracking
mailto:EditorialSupport@review.com
mailto:TPRStudentTech@review.com


 Online Practice Tests

 Proven Techniques

 Applied Strategies

 Study Break

 More Great Books



Part I
Orientation
1 The SAT, The Princeton Review, and You
2 Cracking the SAT: Basic Principles



LET’S GET THIS PARTY STARTED!
You are about to unlock a vast repertoire of powerful strategies that have one and only one purpose: to
help you get a better score on the SAT. This book contains the collected wisdom of The Princeton Review,
which has spent more than 35 years helping students achieve higher scores on standardized tests. We’ve
devoted millions of dollars and years of our lives to cracking the SAT. It’s what we do (twisted as it may
be), and we want you to benefit from our expertise.

Welcome!
Welcome to the Premium

Edition of Cracking the SAT.
This edition comes chock-

full of aw esome online
resources, including tw o
more full-length practice
tests, as w ell as videos,

study guides, college
admissions articles, and

more. See “Register Your
Book Online!”

for step-by-step instruc
tions for accessing your
Premium content. Happy

test prepping!

WHAT IS THE PRINCETON REVIEW?
The Princeton Review is the leader in test prep. Our goal is to help students everywhere crack the SAT and
a bunch of other standardized tests, including the PSAT and ACT as well as graduate-level exams like the
GRE and GMAT. Starting from humble beginnings in 1981, The Princeton Review is now the nation’s
largest SAT preparation company. We offer courses in more than 500 locations in 20 different countries,
as well as online; we also publish best-selling books, like the one you’re holding, and online resources to
get students ready for this test.

Our techniques work. We developed them after spending countless hours scrutinizing real SATs,
analyzing them with computers, and proving our theories in the classroom.

The Princeton Review Way
This book will show you how to crack the SAT by teaching you to:

• extract important information from tricky test questions
• take full advantage of the limited time allowed
• systematically answer questions—even if you don’t fully understand them
• avoid the traps that the SAT has laid for you (and use those traps to your advantage)

The test is written by Educational Testing Service (ETS) and administered by the College Board, and they
know that our techniques work. For years, the test writers claimed that the SAT couldn’t be coached. But
we’ve proven that view wrong, and they in turn have struggled to find ways of changing the SAT so that
The Princeton Review won’t be able to crack it—in effect, acknowledging what our students have known
all along: that our techniques really do work. (In fact, ETS has recently admitted that students can and
should prepare for the SAT. So there!) The SAT has remained highly vulnerable to our techniques. And



the current version of the SAT is even more susceptible to our methods. Read this book, work through the
drills, take the practice tests, and you’ll see what we mean.

Study!
If  you w ere getting ready

to take a biology test,
you’d study biology. If

you w ere preparing for a
basketball game, you’d

practice basketball. So, if
you’re preparing for the
SAT, you need to study

and practice for the SAT.
The exam can’t test every-

thing you learn in school
(in fact, it tests very little),

so concentrate on learning
w hat it does test.



Chapter 1
The SAT, The Princeton Review, and You
Welcome! Our job is to help you get the best possible score on the SAT. This chapter tells you what to
expect from the SAT as well as some specifics about the test. It will also explain how to make the most of
all your Princeton Review materials.



GENERAL INFORMATION ABOUT THE SAT
You may have bought this book because you know nothing about the SAT, or perhaps you took the test
once and want to raise your score. Either way, it’s important to know about the test and the people who
write it. Let’s take a second to discuss some SAT facts: Some of them may surprise you.

What Does the SAT Test?
Just because the SAT features math, reading, and writing questions doesn’t mean that it reflects what you
learned in school. You can ace calculus or write like Faulkner and still struggle with the SAT. The test
writers claim that the test predicts how well you will do in college by measuring “reasoning ability,” but
all the SAT really measures is how well you take the SAT. It does not reveal how smart—or how good of—
a person you are.

Who Writes the SAT?
Even though colleges and universities make wide use of the SAT, they’re not the ones who write the test.
That’s the job of Educational Testing Service (ETS), a nonprofit company that writes tests for college and
graduate school admissions on behalf of the College Board, the organization that decides how the tests
will be administered and used. ETS also writes tests for groups as diverse as butchers and professional
golfers (who knew?).

ETS and the College Board are often criticized for the SAT. Many educators have argued that the test does
not measure the skills you really need for college. This led them in 2005 to overhaul the entire test, only
to revise it all over again in early 2016. The important takeaway here is that the people who write the SAT
are professional test writers, and, with some practice, it’s possible to beat them at their own game.

Wait, Who Writes
This Test?

You may be surprised to
learn that the people
w ho w rite SAT test
questions are NOT

necessarily teachers or
college professors. The

people w ho w rite the
SAT are professional test
w riters, not superhuman

geniuses, so you can beat
them at their ow n game.

What’s on the SAT?
The SAT is 3 hours long, or 3 hours and 50 minutes long if you choose to take the “optional” 50-minute
essay. (Note: The essay is optional for colleges, but many schools require it. Be sure to research and
determine if you need to take the essay for the schools you’re applying to!). The exam consists of the
following:

• 1 multiple-choice Reading Test (52 questions, 65 minutes)
• 1 multiple-choice Writing and Language Test (44 questions, 35 minutes)
• 1 Math Test, consisting of a No Calculator section (20 questions, 25 minutes) and a Calculator

section (38 questions, 55 minutes)
• the optional Essay (50 minutes)

Key Takeaway
What really matters to

you as a test-taker is how



the test is divided up and
w hat YOU need to know

to crack it!

Both sections of the Math Test contain some student-produced-response questions, called Grid-Ins, but all
other questions on the exam are multiple choice. All multiple-choice sections on the SAT have four
possible answer choices.

Each part of this book covers these tests in detail, but here’s a brief rundown of what you can expect.

Reading Test
Your scores on the Reading Test and the Writing and Language Test (see below) together comprise your
Evidence-Based Reading and Writing score on the SAT. The Reading Test is 65 minutes long and consists
of 52 questions, all of which are passage-based and multiple choice. Passages may be paired with
informational graphics, such as charts or graphs, and there will also be a series of questions based on a
pair of passages. The selected passages will be from previously published works in the areas of world
literature, history/social studies, and science. Questions based on science passages may ask you to analyze
data or hypotheses, while questions about literature passages will concentrate more on literary concepts
like theme, mood, and characterization. The main goal is to measure your ability to both understand
words in context and find and analyze evidence.

Want More?
For even more practice,

check out 6 Practice Tests
for the SAT.

Writing and Language Test
The Writing and Language Test is 35 minutes long and consists of 44 questions, which are also multiple
choice and based on several passages. However, instead of asking you to analyze a passage, questions will
ask you to proofread and edit the passage. That means you’ll have to correct grammar and word choice
and make larger changes to the organization or content of the passage.

Math Test
You’ll have a total of 80 minutes to complete the Math Test, which, as mentioned earlier, is divided into
two sections: No Calculator (Section 3; 25 minutes, 20 questions) and Calculator (Section 4; 55 minutes,
38 questions). Most questions are multiple choice, but there are also a handful of student-produced
response questions, which are also known as Grid-Ins. (Instead of choosing from four answer choices,
you’ll have to work through a problem and then enter your answer on your answer sheet by bubbling in
the appropriate numbers. We’ll discuss this in more detail in Chapter 17.) Exactly 13 of the 58 math
questions will be Grid-Ins.

The Math Test covers four main content areas, which the test developers have named the following: (1)
Heart of Algebra, (2) Problem Solving and Data Analysis, (3) Passport to Advanced Math, and (4)
Additional Topics in Math. This last section includes topics in geometry and trigonometry. Part IV of this
book covers each of these content areas in depth.

Optional Essay
As of March 2016, the Essay section of the SAT is “optional.” This word is in quotes because many schools
may require the essay portion of the SAT, so be sure to do your research and determine if you need to take



this part of the test! This essay requires you to read a short passage and explain how the author effectively
builds his or her argument. The test writers want to see how you comprehend a text and demonstrate
that understanding in writing, using evidence from the text.

Expand Your
Knowledge

Learn more about the
SAT by logging into your
Premium Portal, w hich is
f illed w ith great stuff like
a slew  of video tutorials
and the “SAT Insider” to

help you navigate
college admissions,

applications, and test prep.

Scoring on the SAT
The SAT is scored on a scale of 400–1600, which is a combination of your scores for Evidence-Based
Reading and Writing (a combination of your Reading and W & L scores; scored from 200 to 800) and
Math (also scored from 200 to 800). The exam also has a detailed scoring system that includes cross-test
scores and subscores based on your performance on each of the three tests. Your score report for the SAT
will feature scores for each of the following:

• Total score (1): The sum of the two section scores (Evidence-Based Reading and Writing and
Math), ranging from 400 to 1600

• Section scores (2): Evidence-Based Reading and Writing, ranging from 200–800; Math, also
ranging from 200 to 800

• Test scores (3): Reading Test, Writing and Language Test, Math Test, each of which is scored
on a scale from 10 to 40

• Cross-test scores (2): Each is scored on a scale from 10 to 40 and based on selected questions
from the three tests (Reading, Writing and Language, Math):
1. Analysis in History/Social Studies
2. Analysis in Science

• Subscores (7): Each of the following receives a score from 1 to 15:
1. Command of Evidence (Reading; Writing and Language)
2. Words in Context (Reading; Writing and Language)
3. Expression of Ideas (Writing and Language)
4. Standard English Conventions (Writing and Language)
5. Heart of Algebra (Math)
6. Problem Solving and Data Analysis (Math)
7. Passport to Advanced Math (Math)

A Note on Essay
Scoring

If  you choose to w rite the
essay, you w ill be graded

by tw o readers in three
areas: Reading, Writing,
and Analysis. Your total

essay score w ill be on a 2-
to 8-point scale for each of
the three areas. See Part V



for more on the essay and
how  it is scored.

This scoring structure was designed to help provide a more holistic profile of students’ skills and
knowledge, as well as readiness for college.

WHEN IS THE SAT GIVEN?
The SAT schedule for the school year is posted on the College Board website at www. collegeboard. org.
There are two ways to sign up for the test. You can either sign up online by going to www. college
board. org and clicking on the SAT hyperlink, or sign up through the mail with an SAT registration
booklet, which may be available at your school guidance counselor’s office.

Try to sign up for the SAT as soon as you know when you’ll be taking the test. If you wait until the last
minute to sign up, there may not be any open spots in the testing centers.

If you require any special accommodations while taking the test (including, but not limited to, extra time
or assistance), www. collegeboard. org has information about applying for those accommodations.
Make sure to apply early; we recommend applying six months before you plan to take the test.

Stay on Schedule
Although you may take

the SAT any time starting
freshman year, most

students take it for the
first time in the spring

of their junior year and
possibly retake it in the

fall of their senior year. In
addition, you may also

need to take SAT subject
tests (many competitive

colleges require them), so
don’t leave everything to
the last minute. You can’t

take SAT and SAT Subject
Tests on the same day. Sit

dow n and plan a schedule.

HOW TO USE THIS BOOK
This book is organized to provide as much—or as little—support as you need, so you can use it in
whatever way will be helpful to improving your score on the SAT. But before you can decide how to use
this book, you should take a practice test to determine your strengths and weaknesses and figure out how
to make an effective study plan. If you’re feeling test-phobic, remind yourself that a practice test is a tool
for diagnosing yourself—it’s not how well you do that matters, but how you use the information gleaned
from your performance to guide your preparation.

So, before you read any further, take Practice Test 1 that starts on this page of Part VII. Be sure to take
it in one sitting so as to mimic the real test-taking experience, and remember to follow the instructions
that appear at the beginning of each section of the exam.

After you take the test, check your answers against the Answers and Explanations that start on this page,
reflect on your performance, and determine the areas in which you need to improve. Which sections or
types of questions presented the most difficulty to you? Which sections or types of questions did you feel
most confident about? Based on your performance on each of the sections, should you focus your study
more on math, reading, or writing?

http://www.collegeboard.org
http://www.collegeboard.org
http://www.collegeboard.org


How you answer those questions will affect how you engage with Part II  (How to Crack the Reading
Test), Part III  (How to Crack the Writing and Language Test), Part IV (How to Crack the Math Test),
and Part V (How to Crack the Essay) of this book. Each of these parts is designed to give a
comprehensive review of the content tested on the SAT, including the level of detail you need to know and
how the content is tested. At the end of each of these chapters, you’ll have the opportunity to assess your
mastery of the content covered through targeted drills that reflect the types of questions and level of
difficulty you’ll see on the actual exam.

Scoring Your
Practice Tests

At the end of each
Answ ers and Explanations

chapter, w e’ve provided
a table and step-by-step

equation to help you score
your practice test and

determine how  your
performance w ould

translate to the actual SAT.
You can also generate a

detailed online score
report in your Student

Tools. Follow  the steps on
the Register Your Book
Online! page to access
this aw esome feature.

In addition to content review, this book also provides essential test-taking strategies that will help you
avoid traps and manage your time in order to maximize the number of points available to you. Strategies
are discussed in every content chapter, but you can also find a helpful overview in Chapter 2 of the ones
that come up frequently throughout the book. This chapter will help you think about your approach to
the various question types on the exam.

You’ll have the chance to apply these strategies in Part VII , which contains the remaining practice tests.
If you need additional practice, you can download two more practice tests online by registering your book
on our website and following the steps to access your online resources. (See “Register Your Book
Online!”.) You do not have to take every practice test available to you, but doing so will allow you to
continually gauge your performance, address your deficiencies, and improve.

And remember, your prep should not end with this book. There are a host of resources available to you
online, including the online tools accompanying this book (see “Register Your Book Online!”) as well as
the College Board website, www. collegeboard. org.

Get More Online
Want even more practice?

Be sure to register your
book to gain access to our

Premium Portal, w hich is
f illed w ith a ton of great

content to help boost
your test prep, including
tw o additional full-length

practice tests, along w ith
answ ers and explanations.

http://www.collegeboard.org


Chapter 2
Cracking the SAT: Basic Principles
The first step to cracking the SAT is knowing how best to approach the test. The SAT is not like the tests
you’ve taken in school, so you need to learn to look at it in a different way. This chapter will show test-
taking strategies that immediately improve your score. Make sure you fully understand these concepts
before moving on to Part II. Good luck!



BASIC PRINCIPLES OF CRACKING THE TEST

What ETS Does Well
The folks at ETS have been writing standardized tests for more than 80 years, and they write tests for all
sorts of programs. They have administered the SAT so many times that they know exactly how you will
approach it. They know how you’ll attack certain questions, what sort of mistakes you’ll probably make,
and even what answer you’ll be most likely to pick. Freaky, isn’t it?

However, ETS’s strength is also a weakness. Because the test is standardized, the SAT has to ask the same
type of questions over and over again. Sure, the numbers or the words might change, but the basics don’t.
With enough practice, you can learn to think like the test writers. But try to use your powers for good,
okay?

The SAT Isn’t School
Our job isn’t to teach you math or English—leave that to your supersmart school teachers. Instead, we’re
going to teach you what the SAT is and how to crack the SAT. You’ll soon see that the SAT involves a
very different skill set.

Be warned that some of the approaches we’re going to show you may seem counterintuitive or
unnatural. Some of these strategies may be very different from the way you learned to approach similar
questions in school, but trust us! Try tackling the problems using our techniques, and keep practicing
until they become easier. You’ll see a real improvement in your score.

Let’s take a look at the questions.

No More Wrong-Answer Penalty!
You will NOT be penalized on the SAT for any wrong answers. This means you should always guess,
even if this means choosing an answer at random.

Cracking Multiple-Choice Questions
What’s the capital of Azerbaijan?

Give up?

Unless you spend your spare time studying an atlas, you may not even know that Azerbaijan is a real
country, much less what its capital is. If this question came up on a test, you’d have to skip it, wouldn’t
you? Well, maybe not. Let’s turn this question into a multiple-choice question—just like all the questions
on the SAT Reading Test and Writing and Language Test, and the majority of questions you’ll find on the
SAT Math Test—and see if you can figure out the answer anyway.

1. The capital of Azerbaijan is

A) Washington, D.C.
B) Paris.
C) London.
D) Baku.



The question doesn’t seem that hard anymore, does it? Of course, we made our example extremely easy.
(By the way, there won’t actually be any questions about geography on the SAT.) But you’d be surprised
by how many people give up on SAT questions that aren’t much more difficult than this one just because
they don’t know the correct answer right off the top of their heads. “Capital of Azerbaijan? Oh, no! I’ve
never heard of Azerbaijan!”

These students don’t stop to think that they might be able to find the correct answer simply by eliminating
all of the answer choices they know are wrong.

You Already Know Almost All of the Answers
All but a handful of the questions on the SAT are multiple-choice questions, and every multiple-choice
question has four answer choices. One of those choices, and only one, will be the correct answer to the
question. You don’t have to come up with the answer from scratch. You just have to identify it.

How will you do that?

Look for the Wrong Answers Instead of the Right Ones
Why? Because wrong answers are usually easier to find than the right ones. After all, there are more of
them! Remember the question about Azerbaijan? Even though you didn’t know the answer off the top of
your head, you easily figured it out by eliminating the three obviously incorrect choices. You looked for
wrong answers first.

In other words, you used the Process of Elimination, which we’ll call POE for short. This is an extremely
important concept, one we’ll come back to again and again. It’s one of the keys to improving your SAT
score. When you finish reading this book, you will be able to use POE to answer many questions that you
may not understand.

It’s Not About Circling the Right Answer
Physically marking in your test booklet what you think of certain answers can help you narrow
down choices, take the best possible guess, and save time! Try using the following notations:

✓ Put a check mark next to an answer you like.
~ Put a squiggle next to an answer you kind of like.
? Put a question mark next to an answer you don’t understand.
A Cross out the letter of any answer choice you KNOW is wrong.

You can always come up with your own system. Just make sure you are consistent.

The great artist Michelangelo once said that when he looked at a block of marble, he could see a statue
inside. All he had to do to make a sculpture was to chip away everything that wasn’t part of it. You
should approach difficult SAT multiple-choice questions in the same way, by chipping away everything
that’s not correct. By first eliminating the most obviously incorrect choices on difficult questions, you will
be able to focus your attention on the few choices that remain.

PROCESS OF ELIMINATION (POE)
There won’t be many questions on the SAT in which incorrect choices will be as easy to eliminate as they
were on the Azerbaijan question. But if you read this book carefully, you’ll learn how to eliminate at least
one choice on almost any SAT multiple-choice question, if not two or even three choices.



For more test-taking
information and strate-

gies, including POE, check
out the online videos,

w hich are available in your
Premium Portal!

What good is it to eliminate just one or two choices on a four-choice SAT question?

Plenty. In fact, for most students, it’s an important key to earning higher scores. Here’s another example:

2. The capital of Qatar is

A) Paris.
B) Dukhan.
C) Tokyo.
D) Doha.

On this question you’ll almost certainly be able to eliminate two of the four choices by using POE. That
means you’re still not sure of the answer. You know that the capital of Qatar has to be either Doha or
Dukhan, but you don’t know which.

Should you skip the question and go on? Or should you guess?

Close Your Eyes and Point
There is no guessing penalty on the SAT, so you should bubble something for every question. If you get
down to two answers, just pick one of them. There’s no harm in doing so.

You’re going to hear a lot of mixed opinions about what you should bubble or whether you should bubble
at all. Let’s clear up a few misconceptions about guessing.

FALSE: Don’t answer a question unless you’re absolutely sure of the answer.

You will almost certainly have teachers and guidance counselors who tell you this. Don’t listen to
them! The SAT does not penalize you for wrong answers. Put something down for every question:
You might get a freebie.

FALSE: If you have to guess, guess (C).

This is a weird misconception, and obviously it’s not true. As a general rule, if someone says
something really weird-sounding about the SAT, it’s usually safest not to believe that person.

FALSE: Always pick the [fill in the blank].

Be careful with directives that tell you that this or that answer or type of answer is always right. It’s
much safer to learn the rules and to have a solid guessing strategy in place.

As far as guessing is concerned, we do have a small piece of advice. First and foremost, make sure of
one thing:

Answer every question on the SAT. There’s no penalty.



LETTER OF THE DAY (LOTD)
Sometimes you won’t be able to eliminate any answers, and other times there are questions that you
won’t have time to look at. For those, we have a simple solution. Pick a “letter of the day,” or LOTD (from
A to D) and use that letter for all the questions from which you weren’t able to eliminate any choices.

This is a quick and easy way to make sure that you’ve bubbled everything. It also has some potential
statistical advantages. If all the answers show up about a fourth of the time and you guess the same
answer every time you have to guess, you’re likely to get a couple of freebies.

LOTD should absolutely be an afterthought; it’s far more important and helpful to your score to eliminate
answer choices. But for those questions you don’t know at all, LOTD is better than full-on random
guessing or no strategy at all.

Are You Ready?
Check out Are You Ready
for the SAT and ACT? to

brush up on essential
skills for these exams and

beyond.

PACE YOURSELF
LOTD should remind us about something very important: There’s a very good chance that you won’t
answer every question on the test.

Think about it this way. There are 5 passages and 52 questions on the Reading Test. You’ve got 65
minutes to complete those questions. Now, everyone knows that the Reading Test is super long and
boring, and 52 questions in 65 minutes probably sounds like a ton. The great news is that you don’t have
to work all 52 of these questions. After all, do you think you read most effectively when you’re in a huge
rush? You might do better if you worked only four of the passages and LOTD’d the rest. There’s nothing
in the test booklet that says that you can’t work at your own pace.

Pace, Don’t Race
For more about pacing on
the SAT, w atch our online

videos in the
Premium Portal.

Let’s say you do all 52 Reading questions and get half of them right. What raw score do you get from
that? That’s right: 26.

Now, let’s say you do only three of the 10-question Reading passages and get all of them right. It’s
conceivable that you could because you’ve now got all this extra time. What kind of score would you get
from this method? You bet: 30—and maybe even a little higher because you’ll get a few freebies from
your Letter of the Day.



In this case, and on the SAT as a whole, slowing down can get you more points. Unless you’re currently
scoring in the 650+ range on the two sections, you shouldn’t be working all the questions. We’ll go into
this in more detail in the later chapters, but for now remember this:

Slow down, score more. You’re not scored on how many questions you do. You’re scored on how
many questions you answer correctly. Doing fewer questions can mean more correct answers
overall!

EMBRACE YOUR POOD
Embrace your what now? POOD! It stands for “Personal Order of Difficulty.” One of the things that SAT
has dispensed with altogether is a strict Order of Difficulty—in other words, an arrangement of problems
that puts easy ones earlier in the test than hard ones. In the absence of this Order of Difficulty (OOD),
you need to be particularly vigilant about applying your Personal Order of Difficulty (POOD).

Think about it this way. There’s someone writing the words that you’re reading right now. So what
happens if you are asked, Who is the author of Cracking the SAT? Do you know the answer to that
question? Maybe not. Do we know the answer to that question? Absolutely.

So you can’t exactly say that that question is “difficult,” but you can say that certain people would have
an easier time answering it.

As we’ve begun to suggest with our Pacing, POE, and Letter of the Day strategies, The Princeton Review’s
strategies are all about making the test your own, to whatever extent that is possible. We call this idea
POOD because we believe it is essential that you identify the questions that you find easy or hard and that
you work the test in a way most suitable to your goals and strengths.

As you familiarize yourself with the rest of our strategies, keep all of this in mind. You may be surprised
to find out how you perform on particular question types and sections. This test may be standardized, but
the biggest improvements are usually reserved for those who can treat the test in a personalized, un-
standardized way.



Summary
◦ When you don’t know the right answer to a multiple-choice question, look for wrong answers

instead. They’re usually easier to find.

◦ When you find a wrong answer choice, eliminate it. In other words, use POE, the Process of
Elimination.

◦ There’s no more guessing penalty on the SAT, so there’s no reason NOT to guess.

◦ There’s bound to be at least a few questions you simply don’t get to or where you’re finding it
difficult to eliminate even one answer choice. When this happens, use the LOTD (letter of the day)
strategy.

◦ Pace yourself. Remember: You’re not scored on how many questions you answer, but on how many
questions you answer correctly. Take it slow and steady.

◦ Make the test your own. When you can work the test to suit your strengths (and use our strategies
to overcome any weaknesses), you’ll be on your way to a higher score.
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Chapter 3
The SAT Reading Test: Basic Approach
Half of your Evidence-Based Reading and Writing score comes from the Reading Test, a 65-minute test
that requires you to answer 52 questions spread out over five passages. The questions will ask you to do
everything from determining the meaning of words in context to deciding an author’s purpose for a detail
to finding the main idea of a whole passage to pinpointing information on a graph. Each passage ranges
from 500 to 750 words and has 10 or 11 questions. Time will be tight on this test. The purpose of this
chapter is to introduce you to a basic approach that will streamline how you take the test and allow you
to focus on only what you need to get your points.



SAT READING: CRACKING THE PASSAGES
You read every day. From street signs to novels to the back of the cereal box, you spend a good part of
your day recognizing written words. So this test should be pretty easy, right?

Unfortunately, “SAT Reading” is different from “real-life reading.” In real life, you read passively. Your
eyes go over the words, the words go into your brain, and some stick and some don’t. On the SAT, you
have to read actively, which means trying to find specific information to answer specific questions. Once
you’ve found the information you need, you have to understand what it’s actually saying.

Want more
strategy tips? We’ve got
you covered. Check out

our online videos for more
information on strategies

to help you on every
section of the SAT.

Another problem is that SAT Reading can be very different from the reading you do in school. Often, in
an English class, you are asked to give your own opinion, supported by the text. You might have to
explain how Scout Finch and Boo Radley in To Kill a Mockingbird are, metaphorically speaking,
mockingbirds. Or explain who is actually responsible for the tragedies in Romeo and Juliet. On the SAT,
however, there is no opinion. You don’t have the opportunity to justify why your answer is the right one.
That means there is only one right answer, so your job is to find it. It’s the weirdest scavenger hunt ever.

Your Mission:

Read five passages and answer 10 or 11 questions for each passage (or set of passages). Get as many
points as you can.

Okay, so how do you get those points? Let’s start with the instructions for the Reading Test.

DIRECTIONS

Each passage or pair of passages below  is follow ed by a number of questions. After reading each passage or pair, choose the best
answ er to each question based on w hat is stated or implied in the passage or passages and in any accompanying graphics (such as a
table or graph).

Great news! This is an open-book test. Notice the directions say, “based on what is stated or implied in the
passage.” This means that you are NOT being tested on whether you have read, studied, and become an
expert on the Constitution, The Great Gatsby, or your biology textbook. All the test writers care about is
whether or not you can read a text and understand it well enough to correctly answer some questions
about it. Unlike the Math or Writing and Language Tests, there are no formulas to memorize or comma
rules to learn in the Reading Test. You just need to know how to approach the text and the
questions/answers in order to maximize accuracy and efficiency. It’s all about the text! (No thinking!)

Another awesome thing about an open-book test is that you don’t have to waste time reading every single
word of the passage and trying to become an expert on whatever the topic is. You have the passage right
there in front of you. So, move back and forth between the passage and the questions, focusing only on
what you need instead of getting mired down in all the little details.



Your POOD and Your Reading Test
You will get all five of the reading passages at the same time, so use that to your advantage. Take a quick
look through the whole section and figure out the best order for you to do the passages. Depending on
your target score, you may be able to skip an entire passage or two, so figure out which passages are
likely to get you the most points.

Consider:

• Type of passage: You’ll have one literature passage and two each of science and history/social
studies. If you like to read novels and short stories, the literature passage may be a good place to
start. If you prefer nonfiction, you might consider doing the science and history/social studies
first.

• Topic of passage: The blurb will give you some basic information about the passage that may
help you decide whether to do the passage or skip it.

• Types of questions: Do the questions have a good number of Line References and Lead Words?
Will you be able to find what you’re looking for relatively quickly, or will you have to spend more
time wading through the passage to find what you want?

Don’t forget: On any questions or passages that you skip, always fill in your LOTD!

Basic Approach for the Reading Test
Follow these steps for every Reading passage. We’ll go over these in greater detail in the next few pages.

1. Read the Blurb. The little italicized bit at the beginning of each passage may not contain a lot
of information, but it can be helpful for identifying the type of passage.

2. Select and Understand a Question. For the most part, do the questions in order, saving the
general questions for last and using your LOTD on any questions or passages you want to skip.

3. Read What You Need. Don’t read the whole passage! Use Line References and Lead Words to
find the reference for the question, and then carefully read a window of about 10–12 lines
(usually about 5 or 6 lines above and below the Line Reference/Lead Word) to find the answer to
the question.

4. Predict the Correct Answer. Your prediction should come straight from the text. Don’t
analyze or paraphrase. Often, you’ll be able to find something in the text that you can actually
underline to predict the answer.

5. POE. Eliminate anything that isn’t consistent with your prediction. Don’t necessarily try to find
the right answer immediately, because there is a good chance you won’t see anything that you
like. If you can eliminate answers that you know are wrong, though, you’ll be closer to the right
answer. If you can’t eliminate three answers with your prediction, use the POE criteria (which
we’ll talk about in a few pages.)

Where the Money Is
A reporter once asked notorious thief Willie Sutton why he robbed banks. Legend has it that his
answer was, “Because that’s where the money is.” While reading comprehension is safer and slightly
more productive than larceny, the same principle applies: Concentrate on the questions and answer
choices because that’s where the points are. The passage is just a place for the test writers to stash
facts and details. You’ll find them when you need to. What’s the point of memorizing all 67 pesky
details about plankton if you’re asked about only 12?



Let’s see these steps in action!

A sample passage and questions appear on the next few pages. Don’t start working the passage right
away. In fact…you can’t! The answer choices are missing. Just go ahead to this page, where we will begin
going through the steps of the Basic Approach, using the upcoming passage and questions.

SAMPLE PASSAGE AND QUESTIONS
Here is an example of what a reading comprehension passage and questions look like. We will use this
passage to illustrate the reading Basic Approach throughout this chapter. You don’t need to do the
questions now, but you might want to paperclip this page so it’s easy to flip back to later.

Questions 11-21 are based on the following passage.

This passage is adapted from Linton Weeks’s “The Windshield-Pitting Mystery of 1954.” © 2015 by NPR History Dept.









These are the questions for the passage. We’ve removed the answer choices because, for now, we just
want you to see the different question types the SAT will ask. Don’t worry about answering these here;
we’ll walk you through some of them in the rest of this chapter.

11. The central claim of the passage is that

12. The author most likely mentions the Canadian scientist (line 22) and the Utah resident (line
26) in order to

13. The author’s statement that the “country moved on to building backyard fallout shelters”
(lines 31-32) implies that Americans

14. As used in line 41, “common” most nearly means

15. The passage indicates that an effect of aggregating events is

16. According to the passage, what percent of cars in Washington suffered damage?

17. Which choice provides the best evidence for the answer to the previous question?

18. The author most likely mentions War of the Worlds in line 73 in order to

19. The quotation marks around the word “hysteria” in line 94 most likely indicate

20. Based on the passage, the author most likely agrees that “pitting” is

21. Which choice provides the best evidence for the answer to the previous question?



Step 1: The Blurb
You should always begin by reading the blurb (the introductory material above the passage). The blurb
gives you the title of the piece, as well as the author and the publication date. Typically the blurb won’t
have much more information than that, but it’ll be enough to let you know whether the passage is
literature, history/social studies, or science. It will also give you a sense of what the passage will be about
and can help you make a POOD (personal order of difficulty) decision about when to do the passage.

The Strategy
1. Read the Blurb

Read the blurb at the beginning of the passage on this page. Based on the blurb, is the passage literature,
history/social studies, or science? What will the passage be about?

Step 2: Select and Understand a Question

Select…
Notice that the steps of the Basic Approach have you jumping straight from the blurb to the questions.
There is no “Read the Passage” step. You get points for answering questions, not for reading the passage,
so we’re going to go straight to the questions.

The Strategy
1. Read the Blurb

2. Select and Understand
a Question

On a test you take in school, you probably do the questions in order. That seems logical and
straightforward. However, doing the questions in order on a Reading passage can set you up for a serious
time issue. According to ETS and the College Board, the order of the questions “is also as natural as
possible, with general questions about central ideas, themes, point of view, overall text structure, and the
like coming early in the sequence, followed by more localized questions about details, words in context,
evidence, and the like.” So to sum it up: The general questions come first, followed by the specific
questions.

That question structure works great in an English class, when you have plenty of time to read and digest
the text on your own. When you’re trying to get through five passages in just over an hour, you don’t
have time for that. Instead of starting with the general questions and then answering the specific
questions, we’re going to flip that and do the specific questions first.

Look back at the questions on this page.

What does the first question ask you about?

In order to answer that question, you’d have to read what part of the passage?

And what we don’t want to do is read the whole passage! So skip that first question. You’ll come back to
it, but not until you’ve done the specific questions. Once you go through and answer all (or most) of the
specific questions, you’ll have a really good idea what the test writers think is important. You’ll also have
read most of the passage, so answering the general questions will be easy.

Remember we mentioned earlier that the questions are in chronological order? Look at the Line
References in the specific questions. What do you notice about them?

Yep! They’re in order through the passage! So work through them as they’re given, and you’ll work



through the passage from beginning to end. Do not get stuck on a hard question, though. If you find
yourself stumped, use your LOTD and move on to the next question. You can always come back if you
have time.

Based on that logic, let’s skip the first question and move on to the second question.

…and Understand
Once you’ve selected a question, you need to make sure you understand what it’s asking. Reading
questions are often not in question format. Instead, they will make statements such as, “The author’s
primary reason for mentioning the gadfly is to,” and then the answer choices will follow. Make sure that
you understand the question by turning it into a question—that is, back into a sentence that ends with a
question mark and begins with Who/What/Why.

12. The author most likely mentions the Canadian scientist (line 22) and the Utah resident (line
26) in order to

What is this question asking?

Rephrase the Question…
…so that it asks:

Who?
What?
Why?

Notice the phrase “in order to” at the end of the question. That phrase lets you know the question can be
rephrased as a “why” question. So for this particular question, you want to figure out “Why does the
author mention the Canadian scientist and the Utah resident?”

Step 3: Read What You Need

Line Reference and Lead Words
Many questions will refer you to a specific set of lines or to a particular paragraph, so you won’t need to
read the entire passage to answer those questions. Those are Line References. Other questions may not
give you a Line Reference, but may ask about specific names, quotes, or phrases that are easy to spot in
the text. We’ll call those Lead Words. It’s important to remember that the Line Reference or Lead Word
shows you where the question is in the passage, but you’ll have to read more than that single line in order
to find the answer in the passage.

The Strategy
1. Read the Blurb

2. Select and Understand
a Question

3. Read What You Need

If you read a window of about five lines above and five lines below each Line Reference or Lead Word,
you should find the information you need. It’s important to note that while you do not need to read more
than these 10–12 lines of text, you usually cannot get away with reading less. If you read only the lines
from the Line Reference, you will very likely not find the information you need to answer the question.
Read carefully! You should be able to put your finger on the particular phrase, sentence, or set of lines
that answers your question. If you save the general questions that relate to the passage as a whole for
last, then by the time you begin those questions, you’ll have a greater understanding of the passage even
if you haven’t read it from beginning to end.



Read a window of about 5 lines above and 5 lines below your Line Reference to get the context for
the question.

5 Above, 5 Below
5 is the magic number
w hen it comes to Line

Reference questions. Read
5 lines above the Line

Reference and then 5 lines
below  it to get all of the
information you need in

order to answ er the
question correctly.

12. The author most likely mentions the Canadian scientist (line 22) and the Utah resident (line
26) in order to

What are the Line References in this question?

What lines will you need to read to find the answer?

Once you underline the Line References and find your window, draw a bracket around it so you can find
it easily. The more you can get out of your brain and onto the page, the better off you’ll be. Because the
Line References are line 22 and line 26, you’ll want to read lines 17–31. In this case, that paragraph
would be a good window.

Now it’s time to read. Even though you’re only reading a small chunk of the text, make sure you read it
carefully.

Step 4: Predict Your Answer
The test writers do their best to distract you by creating tempting but nevertheless wrong answers.
However, if you know what you’re looking for in advance, you will be less likely to fall for a trap answer.
Before you even glance at the answer choices, take the time to think about what specific, stated
information in your window supplies the answer to the question. Be careful not to paraphrase too far
from the text or try to analyze what you’re reading. Remember: What might be a good “English class”
answer may lead you in the wrong direction on the SAT! Stick with the text.

The Strategy
1. Read the Blurb

2. Select and Understand
a Question

3. Read What You Need
4. Predict Your Answ er

As you read the window, look for specific lines or phrases that answer the question. Often what you’re
looking for will be in a sentence before or after the Line Reference or Lead Word, so it’s crucial that you
read the full window.

Once you’ve found text to answer the question, underline it if you can! Otherwise, jot down a prediction
for the answer, sticking as close to the text as possible.



Let’s take a look at question 12 again, this time with the window.

12. The author most likely mentions the Canadian scientist (line 22) and the Utah resident (line
26) in order to

Here’s your window from the passage. See if you can read it and find something that answers the
question. Underline your prediction if you can.

In Canton, Ohio, some 1,000 residents notified police that their windshields had been “blemished in a
mysterious manner,” the Daily Mail of Hagerstown, MD, reported on April 17. And United Press in New
York noted on April 20 that “new reports of mysterious windshield pittings came in today almost as fast
as theories about what causes them.” A Canadian scientist posited that the marks were made by the
skeletons of minute marine creatures that had been propelled into the air by hydrogen bomb testing in
the Pacific Ocean. In Utah, someone suggested that acid from flying bugs might be the source of the
windshield-denting, but a Brigham Young University biologist disproved the theory, the Provo Daily
Herald reported on June 27.

Did you underline the phrase new reports of mysterious windshield pittings came in today almost as fast
as theories about what causes them? The passage gives you clear evidence that the Canadian scientist and
Utah resident are mentioned in order to give examples of some of the theories about the causes of pitting
that were zipping in.

Step 5: Process of Elimination
A multiple-choice test is a cool thing because you have all the right answers on the page in front of you.
All you have to do is eliminate anything that isn’t right. Sometimes, especially on Reading, it’s easier to
find wrong answers that aren’t supported by the passage rather than trying to find the right answer that
might not look the way you think it should.

The Strategy
1. Read the Blurb

2. Select and Understand a
Question

3. Read What You Need
4. Predict Your Answ er
5. Process of Elimination

Process of Elimination, or POE, involves two steps. The first step will be the question, “What can I
eliminate that doesn’t match—or is inconsistent with—my prediction?” For many of the easy and medium
questions, this step will be enough to get down to the right answer.

12. The author most likely mentions the Canadian scientist (line 22) and the Utah resident (line
26) in order to

Remember, on the previous page, you used the text to predict that the Canadian scientist and Utah
resident are mentioned in order to give examples of some of the theories about the causes of pitting that
were zipping in. Eliminate anything that has nothing to do with that prediction.



Did you eliminate everything except (A)? None of the other answers have anything to do with the
prediction you made. Additionally, once you’re down to an answer that seems to support your prediction,
use the text to make sure you can prove it. What’s the previous statement? Theories coming in quickly.
What’s the support? Examples from Canada and Utah.

POE Criteria
On most of the Easy and Medium questions, you’ll be able to eliminate three of the four answers simply
by using your prediction. On other questions, usually the Hard questions, your prediction will help you
get rid of one or two answers, and then you’ll need to consider the remaining answers a little more
carefully. If you’re down to two answers, and they both seem to make sense, you’re probably down to the
right answer and the trap answer. Luckily, there are some common traps that the test writers will set for
you, so knowing them can help you figure out which is the trap answer and which is the right answer.
These traps include:

• Mostly Right/Slightly Wrong: These answers look just about perfect except for a word or two
that doesn’t match what’s in the text.

• Could Be True: These answers might initially look good because they make sense or seem
logical. You might be able to support these answers in an English class, but they lack the concrete
support from the text to make them correct SAT answers.

• Deceptive Language: You’ll be given answer choices with words that look exactly like what you
saw in the passage, but the words are put together in such a way that they don’t actually say
what you need them to say. Make sure you’re reading carefully and not just matching words.

Predictions and POE
Use these criteria after

you have eliminated anything
that doesn’t match

your prediction.

USING THE BASIC APPROACH
Now that you know the steps of the Basic Approach, let’s practice them on some different question types.

Infer/Imply/Suggest
When you see a question that contains the word infer, imply, or suggest, be extra careful. In real life,
those words often signify a question asking your opinion. You may think that the test writers want you to
do some English-class-level reading between the lines. In actuality, though, they don’t. It’s still just a
straight reading comprehension question. There may be a tiny bit of reading between the lines, so far as
the answer will not be directly stated in the text as it will with a detail question, but there will still be
plenty of evidence in the text to support the correct answer.



13. The author’s statement that the “country moved on to building backyard fallout shelters”
(lines 31-32) implies that Americans

A) were aware that the threat from bombs was more imminent than that from
windshield pitting.

B) had lost interest in the windshield pitting phenomenon.
C) needed a place to be protected from nuclear fallout.
D) did not yet have fallout shelters in their backyards.

Line Reference
Questions

On any Line Reference
question, you need to go
back to the passage and
find the Line Reference,

mark it, and then read
your w indow.

Here’s How to Crack It
First you need to go back to the text and find the Line Reference. Underline it. Then mark and read your
window. Make sure you know what the question is asking. In this case, you want to figure out what the
Line Reference tells you about Americans. When you carefully read your window you see that “as
summer rolled on, reports of pitting decreased everywhere” and the “country moved on.” They are leaving
the mystery of pitting behind. Once you have your prediction, use POE to work through your answers.
Choice (A) doesn’t match the idea of Americans moving on, so eliminate it. Choice (B) looks pretty good,
so hang on to it. Choice (C) might look good initially because we did see something earlier about nuclear
fallout, but it has nothing to do with moving on from the pitting phenomenon, so you can eliminate it.
Choice (D) might make sense—if they are building the shelters, they probably don’t have them already—
but it has nothing to do with our prediction. That leaves (B), which answers the question and matches the
prediction from the text!

Vocabulary-in-Context
Another way that your reading comprehension will be tested is with Vocabulary-in-Context (VIC)
questions. The most important thing to remember is that these are IN CONTEXT! Gone are the days of
“SAT Vocabulary” when you had to memorize lists of obscure words like impecunious and perspicacious.
Now the focus is on whether you can understand what a word means based on the context of the text.
You’ll see words that look familiar, but are often used in ways that are a little less familiar. Do not try to
answer these questions simply by defining the word in your head and looking for that definition. You
have to go back to the text and look at the context for the word.

14. As used in line 41, “common” most nearly means

A) tasteless.
B) popular.
C) frequent.
D) inferior.



Here’s How to Crack It
With VIC questions, you don’t need to read a full 10–12 line window. Typically, a few lines before and a
few lines after will give you what you need. Go to line 41 and find the word common. Underline it. When
you read before and after the word, the text talks about a “numbers game” and “more people.” The next
sentence says that something “infrequent may start to appear to be a trend…” Use those context clues to
predict something that refers to “numbers game,” “more people,” and something that would be the
opposite of “infrequent.” Put in something like often and then use POE to eliminate (A), (B), and (D).

Be careful with VIC questions. As with the other questions, you have to rely heavily on the text, not your
own opinions. You might be able to rather convincingly talk yourself into the idea that if something is
common, it’s popular, because if it’s common, it’s everywhere, and if it’s everywhere, that must mean a
lot of people like it…It can be easy to talk yourself into a tangle if you use your brain. Try to avoid that,
and instead focus on what the text actually says. In this case, we only have evidence for common having
something to do with numbers and frequency, not how the general public feels about something.

Try another question:

15. The passage indicates that an effect of aggregating events is

A) patterns seem to emerge more frequently.
B) the truth about a conspiracy is easier to find.
C) a tiny percent of the events are similar.
D) connections between unrelated events can be reported.

Here’s How to Crack It
This question doesn’t have a Line Reference, but notice that both the question before it and the question
after it do. Since question 14 references line 41, and question 18 references line 73, question 17 should fall
somewhere between those lines. Look through those lines for the Lead Words aggregating events and use
that phrase to find your window. Carefully read the window, looking for the answer to the question,
“What is an effect of aggregating events?” Within the window, you find…something that is very
infrequent may start to appear to be a trend and [i]f everyone is looking for and reporting it, it would
appear to be a conspiracy of some sort. Go through your answers and eliminate anything that has
nothing to do with appearing to be a trend or conspiracy.

Choice (A) definitely seems to match an appearing trend, so hang on to it.

Choice (B) mentions finding a conspiracy, which might seem to match.

Choice (C) doesn’t match at all, so eliminate it.

Choice (D) might be true, but doesn’t match our prediction, so eliminate it.

Based on our first pass through the answer choices, we are now down to (A) and (B). Remember the
POE criteria? Let’s take a closer look at these two answers.

Choice (A): patterns seem to emerge more frequently is almost an exact paraphrase of something…may
start to appear to be a trend, so this one still looks pretty good.

Choice (B): Although we see the word conspiracy in both the text and the answer choice, don’t forget that
you need to read carefully. The text says that it would appear to be a conspiracy, which is much different



from finding the truth about a conspiracy. Don’t be deceived by deceptive language! Match content, not
just words. Choice (B) is out, leaving (A) as the correct answer.

Let’s try one more.

18. The author most likely mentions War of the Worlds in line 73 in order to

A) argue some cases of mass hysteria are legitimate.
B) prove the media was responsible for people’s reactions.
C) point out that most people were not upset by the broadcast.
D) criticize the media for failing to recognize the program was fictional.

Here’s How to Crack It
Find your window and carefully read it, looking for the answer to the question, “Why does the author
mention War of the Worlds?” When you read your window, you find that the author says War of the
Worlds is a wonderful example of how the media emphasizes the few ‘real cases’ of hysteria without
recognizing that the vast majority of people knew that the radio program was fictional and did nothing.
We are looking for an answer choice that has something to do with the media overplaying the hysteria
and not acknowledging the majority of people who did nothing.

Choice (A): This doesn’t match our prediction. Also, don’t be deceived by Deceptive Language! Noticed
that in the text, “real cases” is in quotation marks. This indicates the author doesn’t agree with the phrase,
so it’s the opposite of what we’re looking for.

Choice (B): Doesn’t match our prediction.

Choice (C): That almost exactly matches the second part of our prediction, so hang on to it.

Choice (D): Doesn’t match our prediction. It was people who didn’t know the program was fictional, not
the media.

That leaves (C) as the correct answer!

So you can see that by following the Basic Approach on every question, you’ll be in good shape to answer
a majority of the Reading questions! You’ll use your time more efficiently, focusing on the pieces of the
test that will get you points, and your accuracy will be much higher. There are a few other question types
which we’ll look at in the next chapter.



Summary
◦ The Reading Test on the SAT makes up 50 percent of your score on the Evidence-Based Reading

and Writing section.

◦ Reading questions are not presented in order of difficulty, but they are in chronological order. Don’t
be afraid to skip a hard question, and don’t worry if you can’t answer every question.

◦ Use your POOD to pick up the points you can get, and don’t forget LOTD on the rest!

◦ Reading is an open-book test! Use that to your advantage by focusing only on the text you need to
get each point.

◦ Translate each question back into a what or why question before you start reading your window.

◦ Use Line References, Lead Words, and chronology to help you find the answer in the passage.
Always start reading a few lines above the Line Reference or the Lead Words and read until you
have the answer.

◦ Use the text to predict your answer to the question before you look at the answer choices.

◦ Use POE to eliminate answers that don’t match your prediction.

◦ If you have more than one answer left after you eliminate anything that doesn’t match your
prediction, compare your remaining answers and see if any of them:

• Are Mostly Right/Slightly Wrong
• Could Be True
• Contain Deceptive Language



Chapter 4
More Question Types
In this chapter we’ll take a look at some of the remaining question types on the Reading Test, including
general questions, paired questions, and quantitative questions. For the most part, these questions will still
follow the Basic Approach, but the general paired questions and quantitative questions will look a little
different.



MORE QUESTION TYPES ON THE READING TEST
In this chapter, we’ll look at other question types you’ll see on the SAT Reading Test, including paired
questions, main idea questions, general questions, questions featuring charts and graphs, and questions
based on dual passage sets.

Remember the Windshield-Pitting passage from the last chapter? We’ll continue to use it for the questions
in this chapter, too.

Questions 11-21 are based on the following passage.

This passage is adapted from Linton Weeks’s “The Windshield-Pitting Mystery of 1954.” © 2015 by NPR History Dept.





Paired Questions
You will notice on every passage, there is at least one set of questions that are paired together. The first
question looks and sounds just like a regular question. It may ask about a detail, it may be an inference
question, or it may be a main idea question. The second question in the pair will always ask, “Which
choice provides the best evidence for the answer to the previous question?” There are two types of paired
questions: specific and general.

Specific Paired Questions
The specific paired questions are a fabulous two-for-one deal. If you’re following all the steps of the Basic
Approach, you’ll find when you get to the “best evidence” question of a specific paired set, you’ve already
answered it. This is because you’ve already found the best evidence when you carefully read your window
and underlined your prediction. Let’s take a look at a set.

16. According to the passage, what percent of cars in Washington suffered damage?

A) About 20%
B) Approximately 10%
C) Between 5% and 6%
D) Less than 1%

17. Which choice provides the best evidence for the answer to the previous question?

A) Lines 6-11 (“The epidemic’s…March.”)



B) Lines 15-18 (“In Canton…April 17.”)
C) Lines 44-48 (“There are…cars.”)
D) Lines 55-57 (“The cause…them.”)

Start with the first question. This question is very straightforward to answer by itself. All you need to do is
find out what percent of the cars in Washington were damaged. Although there isn’t a given line
reference, you can still skim through the text looking for the lead words Washington and percent. You’ll
find these in the sixth paragraph, around lines 35–49. The text clearly states that less than 1% of cars
suffered damage. Underline that line and choose (D) for question 16. Then, because you already have the
“best evidence” underlined, when you get to question 17, you’ve already answered it. Just find your line
reference in the answers, bubble it in, and move on.

General Paired Sets and Parallel POE
Not all sets of paired questions will be as easy as specific paired sets, but they’ll still be approachable. If
you have a question that is a main idea/general question or a question without a clear Line Reference or
Lead Word, Parallel POE is a very useful strategy.

Best Evidence
Not sure w here to f ind

the answ er? Let the “best
evidence” lines help!

Using Parallel POE, you’ll be able to work through the questions at the same time! When you find
yourself faced with a set of paired questions, you can start with the second question (the “best evidence”
question) if (1) you aren’t sure where to look for the answer or (2) the first question is a general question
about the passage. Because the second question in the pair asks which lines provide the best evidence for
the previous question, you can use those lines to help work through the answers for the previous question.
Let’s take a look.

20. Based on the passage, the author most likely agrees that “pitting” is

A) a coincidence based on group observations.
B) the result of cosmic rays and nuclear fallout.
C) an example of mass hysteria similar to the Salem Witch trials.
D) the result of a streak of vandalism in the spring of 1954.

21. Which choice provides the best evidence for the answer to the previous question?

A) Lines 12-14 (“Panicked residents…tests.”)
B) Lines 30-32 (“As summer…shelters.”)
C) Lines 60-64 (“The idea…guillotine.”)
D) Lines 86-89 (“I suspect…it.”)

When you read question 20, you might have an initial feeling of, “Well, that could be from anywhere in
the passage.” Sure could. Now you’re potentially faced with the worst scavenger hunt ever. Instead of
wading through the entire passage, though, and trying to find something you think answers the question
and then hope it’s included in the “best evidence” question, go to the “best evidence” first! This is the
Parallel POE strategy.



What’s great about Parallel POE is that, in the first instance, the original question does not even matter.
Think for a moment about how paired questions operate. The correct answer to the first question must be
supported by an answer to the evidence question, and the correct answer to the evidence question must
support an answer to the first question. In other words, if there is an evidence answer that doesn’t support
an answer to the first question, it is wrong. Period. Likewise, if there is an answer to the first question that
isn’t supported by an evidence answer, it too is wrong. Period.

Let’s use this to our advantage! Rather than worry about what the first question is asking and what the
answer might be, just start making connections between the two answer sets. If an evidence answer
supports a first question answer, literally draw a line connecting them. You should not expect to have
four connections. If you are lucky, you will have only one connection, and you will therefore have your
answer pair. Otherwise, you might have two or three connections and will then (and only then) worry
about the first question. The important thing to remember is that any answer choice in the first question
that isn’t physically connected to an evidence answer—and any evidence answer that isn’t connected to an
answer in the first question—must be eliminated.

Let’s take a look at how this first Parallel POE pass would look. (The paired questions have been arranged
in two columns to help understand this, and the lines have been written out for your convenience. This
does not represent what you will see on the official test.)



Don’t worry about the question itself yet. Go straight to the “best evidence” lines.

• 21 (A) says “Panicked residents” suspected “everything from cosmic rays to sand-flea eggs to
fallout from H-bomb tests.” Read through all four answer choices for question 20. Do you see
any answers that those lines support? Notice 20 (B) pretty much says the same thing? Draw a
line connecting 21 (A) with 20 (B). Nothing else from question 20 matches with 21 (A), so let’s
move on to 21 (B).

• 21 (B) says As summer rolled on, reports of pitting decreased everywhere and the country
moved on to building backyard fallout shelters. Looking through the answers for question 20,
there’s nothing that is supported by these lines, so we can eliminate 21 (B). It doesn’t matter what
the question asks; if there’s no support, the answer cannot be right.

• 21 (C) says “The idea came from Gustave Le Bon, a French theorist trying to explain the strange
behavior of large groups during the French Revolution, in which average citizens began killing
large numbers of people via the guillotine.” As with 21 (B), there are no answers in the first
question that are supported by these lines, so 21 (C) is gone.

• 21 (D) says “I suspect that most people already had these pits all along and only attributed it to



the mysterious cause when they heard other people doing it” which seems to pretty clearly
support 20 (A). Draw a line physically connecting 21 (D) with 20 (A).

Now, notice that (C) and (D) in question 20 have no support? Regardless of the question or what you
read in the text, if the answers have no support from the “best evidence” question, they cannot be right.
Eliminate those two.

Your question should look something like this at this point:

Now you’re down to a very nice 50/50 split. Go back to the question. Of the two pairs, which one best
describes pitting in a way the author would most likely agree with? The author definitely did not believe
the pitting was caused by cosmic rays or nuclear fallout, so you can eliminate the 20 (B)/21 (A) pair,
leaving you with the correct answer of 20 (A)/21 (D).

On the official test, it would be too complicated to draw a full table, so all you need to do is create a
column to the left of the “best evidence” choices for the answers to the previous question. It should look
something like this:



Q20   21. Which choice provides the best evidence for the answer to the previous question?
A A) Lines 12-14 (“Panicked residents…tests.”)
B B) Lines 30-32 (“As summer…shelters.”)
C C) Lines 60-64 (“The idea…guillotine.”)
D D) Lines 86-89 (“I suspect…it.”)

Parallel POE
Since you can’t draw  a full

table on the actual exam,
try making notations as

show n in question 21; that
is, create a column to the

left of the “best evidence”
answ er choices listing
out the choices to the

previous question.

Main Idea/General Questions
For many of the Reading passages, the very first question will ask a general question about the passage. It
might ask about the main idea or purpose of the passage, the narrative point of view, or a shift that
occurs through the passage. Remember the Select a Question step? Those general questions are not good
to do first because you haven’t read the passage yet, but once you’ve done most of the other questions,
you have a really good idea of the overall themes of the text.

Let’s take a look at the first question from the windshield passage:

11. The central claim of the passage is that

Because this question asks about the central claim of the passage, there’s no one place you can look.
General questions don’t have line references or lead words, so there’s no way to use the text to predict an
answer. It’s okay, though: You’ve answered almost all of the questions about the passage, so you know
what the main idea of the passage is. Not only that, but you also have a good sense of what the test
writers found most interesting about the passage. While having this knowledge does not always help, it
sure can sometimes. If there are answer choices that have nothing to do with either the questions or the
answers you’ve seen repeatedly, you can probably eliminate them and instead choose the one that is
consistent with those questions and answers.

Let’s take a look at the answers:

A) windshield pitting was a major source of concern for most drivers in 1954.
B) windshield pitting turned out to be nothing but a prank.
C) widespread focus on a specific event can make random occurrences seem significant.
D) lack of consensus for an event’s explanation can cause hysteria.

Remember: If it’s a central claim, it’s a main point of the text. What can you eliminate?

Choice (A) might look good initially because it has the words “windshield pitting,” “drivers,” and “1954,”
but this is definitely not a central claim of the passage.



Choice (B) can be eliminated because the only mention of a prank was as a possible theory put forward
by someone else.

Choice (C) looks pretty good. You’ve already answered several specific questions dealing with this idea.

Choice (D) might look pretty good at first, too. When you go back to the text, though, you see that the
author’s central claim is not about the lack of consensus causing the hysteria. That’s a part of it, but it’s
not a complete answer.

Choice (C) is best supported by the text and all the other questions you’ve answered.

Charts and Graphs
Charts, graphs, and diagrams are no longer limited to the Math Test! You will now see a variety of
graphics in the Reading Test and even in the Writing and Language Test! (More on the Writing and
Language test later.) The good news is that the graphics you’ll be dealing with in the Reading Test are
very straightforward and do not require any computations. All you need to do is make sure you can put
your pencil on the place on the graphic that proves a reason to keep or eliminate an answer choice. Let’s
take a look at an example.

Data collected by Insurance Information Institute, http://w w w.iii.org/fact-statistic/auto-insurance.

Step 1: Read the graphic. Carefully look at the title, axis labels, and legend. Notice on this graph we’re
looking at Average Expenditures for Auto Insurance from 2008–2012. The years are listed across the
horizontal axis, and the amount, in dollars, is listed on the vertical axis. According to the legend, we are
comparing the entire country to Alaska, New York, North Carolina, and Rhode Island.

Step 2: Read your question.

http://www.iii.org/fact-statistic/auto-insurance


30. According to the graph, which of the following statements is most consistent with the data?

Since the question asks you which is consistent with the data, see if you can find specific reasons to
eliminate three answer that are NOT consistent with the data. Another possibility for Charts and Graphs
questions is to simply find the data point that answers the question.

Step 3: Read your answers.

A) Auto insurance expenditures have increased in all states from 2008–2012.
B) Of all the states shown on the graph, New York had the greatest total increase in auto

insurance expenditures.
C) The states shown on the graph all have auto insurance expenditures higher than the

United States’ average.
D) North Carolina drivers are better than New York drivers.

Let’s take another look at the graph, this time looking for specific reasons to keep or eliminate answers.

Based on the data shown, (B) is the correct answer.

Now you try one.

31. Data in the graph indicate that Rhode Island’s average expenditure for auto insurance was
closest to the national average in which year?

A) 2009



B) 2010
C) 2011
D) 2012

Here’s How to Crack It
The question only asks about Rhode Island and the national average (which indicates the United States
line). That means you only need to worry about those two lines. Find the place where those two lines are
the closest and put your pencil on it. Notice the Rhode Island line is just about parallel to the United
States line, except where it dips down before it goes back up? That dip is where the lines are closest
together, which is in 2009. Your answer is (A)! Notice there was no need to eliminate the three wrong
answer choices because we were able to simply find the data point that answered the question?
Sometimes it really will be that simple. Just make sure you have the information to support your answer.

Dual Passages
One of your Science or History/Social Studies passages will be a set of dual passages. There will be two
shorter passages about one topic. Although the two passages will be about the same topic, there will also
be differences that you’ll need to pay attention to. Rather than attempting to read and understand both
passages at the same time, just follow the Basic Approach and focus on one at a time.

The questions for Passage 1 will come before the questions for Passage 2, and the questions for each
passage follow the order of the passage, just like single-passage questions. The questions about both
passages will follow the questions for Passage 2.

Two-Passage Questions
For questions asking to compare or contrast both passages, it’s helpful to consider one passage at a time
rather than trying to juggle both passages at the same time. First, find the answer for the first passage (or
the second passage if that one is easier) and use POE to narrow down the answer choices. Then find the
answer in the other passage and use POE to arrive at the correct answer. This will save time and keep you
from confusing the two passages when you’re evaluating the answer choices. Always keep in mind that
the same POE criteria apply, no matter how two-passage questions are presented.

• If a question is about what is supported by both passages, make sure that you find specific
support in both passages, and be wary of all the usual trap answers.

• If a question is about an issue on which the authors of the two passages disagree or on how the
passages relate to one another, make sure you find support in each passage for the author’s
particular opinion.

• If the question asks how one author would respond to the other passage, find out what was said
in that other passage, and then find out exactly what the author you are asked about said on that
exact topic.

The bottom line is that if you are organized and remember your basic reading comprehension strategy,
you’ll see that two-passage questions are no harder than single-passage questions! In the following drill,
you’ll have a chance to try a set of dual passages. Answers and explanations can be found at the end of
the chapter.



Dual-Passage Drill
Questions 12-22 are based on the following passage.

Passage 1 is adapted from Louisa Tw ining, “Workhouses and Women’s Work” © 1857 by The National Association for the Promotion of Social
Science. Passage 2 is adapted from Florence Nightingale and William Rathbone, “Workhouse Nursing, the Story of a Successful Experiment” ©
1867 by Macmillan and Co.





12. The primary purpose of Passage 1 is to

A) praise an effective structure.
B) criticize a social group.
C) examine the finances of a system.
D) advocate for a necessary change.

13. Which choice provides the best evidence for the answer to the previous question?

A) Lines 13-16 (“Efficient nurses…pay”)
B) Lines 16-19 (“One of…it”)
C) Lines 22-27 (“but in…week”)
D) Lines 28-32 (“Seeing how…law”)

14. As used in lines 21, “maintained” most nearly means



A) provided for.
B) affirmed.
C) healed.
D) fixed.

15. The phrase in lines 34-35 (“we could hardly hope”) most directly suggests that

A) an ideal candidate should be found for a position.
B) people who go to hospitals should be critical of nurses.
C) allowances should be made, since no person is perfect.
D) an improvement is still likely to have some flaws.

16. Which choice provides the best evidence for the answer to the previous question?

A) Lines 13-16 (“Efficient nurses…pay”)
B) Lines 19-22 (“Of course…parish”)
C) Lines 29-32 (“it would…law”)
D) Lines 35-38 (“from what…plan”)

17. The final sentence of Passage 1 has which effect?

A) It emphasizes that the current situation is unpleasant.
B) It shares the author’s despair over the circumstances.
C) It casts an entirely optimistic light on a proposal.
D) It evokes the generally low opinion held for a certain group.

18. It can be most directly inferred from the second paragraph of Passage 2 (lines 46-56) that
the first year of the experiment described in the passage was unusual in

A) having weather that caused an uncharacteristic amount of illness.
B) the overall number of people who required medical treatment.
C) that effective medical treatment exceeded statistical expectations.
D) the number of people who died from disease.

19. The author of Passage 2 references a “careful classified list of cases” (line 64) in order to

A) specify what will be required of all workhouses in the future, if the experiment
continues.

B) explain a missing element that would have ensured an outcome.
C) reveal an inconsistency which made more accurate analysis impossible.
D) detail the extent to which records can be kept over a long period.

20. As used in line 69, the phrase “character of seasons” most nearly means

A) changes in morality.
B) weather patterns.
C) the overall health during a period.
D) the unpredictable nature of human behavior.

21. The author of Passage 1 would most likely respond to the phrase in lines 46-47 (“With the
exception…class”) of Passage 2 by



A) expressing surprise at an unexpected result that is inconsistent with prior observations.
B) acknowledging that an ideal situation may not be practical to attain.
C) noting that intervention earlier in life may have changed an outcome.
D) suggesting that the data may not be entirely representative.

22. Which choice best describes the relationship between the two passages?

A) Passage 2 describes a scenario that addresses some elements of the situation shown in
Passage 1.

B) Passage 2 discusses potential results of the overall problem reviewed in Passage 1.
C) Passage 2 underscores the futility of attempts to resolve the concerns of Passage 1.
D) Passage 2 resolves the issues brought to light in Passage 1.



DUAL-PASSAGE DRILL ANSWERS AND EXPLANATIONS
12. D Because this is a general question followed by a “best evidence” question, Parallel POE lets you

use the answer choices for the next question to help with this one. Remember: You can look at
the lines given in the “best evidence” question to see if they support any of these answer choices.
None of the choices for the next question seem to support (A), so you can eliminate (A). Choice
(B) might initially seem to be supported by (B) from the next question, so keep that pair. Choice
(C) might have a connection with (D) from the next question, as it mentions matters of expense,
so keep that pair as well. Choice (D) is supported by (C) from the next question. Now consider
your remaining pairs. The passage discusses the evils of the employment of pauper nurses, and
that in no case should they be left with the sole charge and responsibility of sick [patients], as
they continually are at present; the passage is primarily concerned with describing a system
that needs to be changed. The passage is not criticizing a social group or focusing specifically on
financial matters. This leaves (D) as the correct answer, automatically making (C) the correct
answer for the “best evidence” question.

13. C Because this is a “best evidence” question following a general question, Parallel POE lets you use
the answer choices for this question to help with the previous one. Remember: You can look at
the lines given in the “best evidence” question to see if they support any of the answer choices for
the previous question. Choice (A) does not support any of the answer choices from the previous
question, so you can eliminate (A). Choice (B) in this question seems to support (B) in the
previous question, since the lines refer to a woman who’s proud of being in jail, so keep that pair.
Choice (C) in this question supports (D) in the previous question, as the lines show a problem
that clearly needs to be changed. Choice (D) in this question seems to support (C) from the
previous question, as it mentions matters of expense and finances of a system. Now you’re down
to three pairs, so go back to the question, which asks about the primary purpose of the passage.
The passage discusses the evils of the employment of pauper nurses, and that in no case should
they be left with the sole charge and responsibility of sick [patients], as they continually are at
present, the passage is primarily concerned with describing a system that needs to be changed.
The passage does not criticize a social group or focus specifically on financial matters. This leaves
(D) as the correct answer to question 12, automatically making (C) the right answer for this
“best evidence” question.

14. A Careful reading is necessary in order to dissect the context of the word maintained in the
passage. The passage draws a contrast between pauper and efficient nurses. Those refers to
pauper nurses, since in no case should they be left with the sole charge…of sick [people], which
the passage indicates immediately after referring to the evils of the employment of pauper
nurses. Since a pauper is “one who relies on charity,” pauper nurses can be inferred to rely on
charity. Thus, since these pauper nurses must be maintained at the cost of the parish,
maintained can be inferred to mean at least “given assistance with basic needs.” Choice (A) is
correct because it matches the predicted answer. Choice (B) is a secondary meaning of
maintained, but it does not match the predicted answer; eliminate it. Choice (C) is tempting, as
the passage discusses nurses, but it’s still incorrect because it does not match the predicted
answer. Choice (D) also doesn’t match the predicted answer, so eliminate (D).

15. D The phrase we could hardly hope refers to whether a paid nurse would be all [the author] could
desire for so important a post, indicating that the author does not believe a paid nurse would do
a perfect job. The author continues to say that the reason for this judgment is what we know of
the paid nurses in hospitals, implying that paid nurses are known to have flaws. Finally, the
author states that at any rate there would be a better chance of an effective system with a paid
nurse. Thus, the correct answer should indicate that while a paid nurse would be an
improvement, the author still expects there to be problems. Choice (A) is incorrect, as ideal is the



opposite of the predicted answer. Choice (B) is incorrect because the author discusses paid nurses
in hospitals in order to make a point about what could be expected from a paid nurse in general,
not about hospitals themselves, and critical is too extreme. Choice (C) is incorrect because it does
not match that there is evidence of a problem with paid nurses in hospitals, and the phrase we
could hardly hope does not indicate that all people have flaws. Choice (D) is correct because it
matches the prediction.

16. D When you made your prediction for the previous question, you should have underlined that such
a person would be…all we desire…we could hardly hope, from what we know of the paid nurses
in hospitals…but better chance of efficiency and character than present plan. Therefore, (D) is
correct.

17. A In the final sentence of Passage 1, the author acknowledges that a solution has flaws but is
nonetheless a preferable solution. By using the phrasing we could hardly hope, and at any rate…
better…than…the present plan, the author attempts to gain sympathy for the perspective that
the current situation is so negative that even a flawed solution is an improvement. Choice (A) is
correct because it matches the prediction. Choice (B) is incorrect because the author is providing
a potential solution, which doesn’t match despair. Choice (C) is also incorrect, since optimistic is
the opposite of the predicted answer, and entirely is extreme language. Choice (D) is incorrect
because the author is not trying to criticize a certain group but rather show that the overall
circumstances require even a flawed solution.

18. B The second paragraph of Passage 2 indicates that the season was very unhealthy, which means
that more people than usual became sick during a particular period. Eliminate (A), as the
weather is not supported as the cause of sickness. Choice (B) matches the prediction, so keep it.
Eliminate (C) because the passage indicates that it was impossible…to judge the result by
statistics. Choice (D) may be true, but it is still incorrect because the third paragraph of Passage
2 implies only that the proportion of deaths may have been unusually high, not the number of
people who required medical treatment. Choice (B) is the answer.

19. C The author of Passage 2 states that It was impossible…to judge the result by statistics, and that
even had there been no exceptional disturbing element, there is a defect in the statistics of
workhouse hospitals. Thus, the author indicates that there were other reasons statistical results
could not be drawn, but that even without those other reasons, workhouse hospitals lack a
careful classified list of cases, which would be necessary for statistical analysis. Choices (A) and
(D) are incorrect because they do not match the prediction. Choice (B) is also incorrect; the
passage states that there were several reasons for the lack of evidence of success or failure, and
the season [being] very unhealthy may still have made analysis impossible. Choice (C) is
correct: While the author states that there were other reasons that the results could not be
judged by statistics, a defect in the statistics…affects all inferences from them.

20. C Passage 2 refers to a season as very unhealthy as part of the reason that statistics couldn’t be
judged accurately. The reference to the character of seasons in the third paragraph of Passage 2
serves a similar purpose by listing reasons that statistical judgments are difficult to make in
general. When compared with the earlier reference to an unhealthy season, the character of
seasons refers most clearly to the health of the population during a certain period of time.
Eliminate (A) and (B), which do not match the prediction. Choice (D) is incorrect because the
predicted answer refers to the health of people, not their behavior; eliminate (D). Choice (C)
matches the prediction and is the correct answer.

21. B The phrase with the exception of the failure of the nurses taken from the pauper class very
briefly indicates that the pauper nurses included in the experiment made in Passage 2 were not
successful. The author of Passage 1 states that it is desirable, if possible, to employ [the pauper



nurses], and that the only way…[such] employment…could be [successful]…would be under the
constant supervision or trained nurses. The qualifying phrase, if possible, indicates that the
author of Passage 2 would prefer that the pauper nurses be involved in a new system but is not
certain this would be possible. Choice (A) is incorrect because the author of Passage 1 indicated
prior observations, which were negative toward the pauper nurses. Choice (B) is correct because
it matches the prediction. Choice (C) is incorrect; while it could be true, it is not directly
supported by the information in Passage 1. Choice (D) is incorrect because it is not supported by
Passage 1 and relies on the unrelated surrounding information in Passage 2.

22. A Passage 1 describes an overall problem, and Passage 2 describes a specific attempt to solve the
problem. Choice (A) is correct because it matches the prediction. Choice (B) is incorrect because
it does not match the prediction, and (C) is wrong because futility is too extreme. Choice (D) can
be eliminated because resolves is extreme as well.



Summary
◦ For Paired Sets, make sure you’re following the right strategy.

• Specific Paired Questions simply require you to follow the Basic Approach, making sure you’ve
underlined the evidence for your prediction in the text.

• General Paired Questions will be much more straightforward if you use Parallel POE to
consider the “best evidence” in tandem with the previous question.

◦ For Dual Passages, do questions about the first passage first, questions about the second passage
second, and dual questions last. Remember that even with dual questions, you must find support in
the passages.

◦ Save Main Idea or General Questions until the end of the passage. POE will be much more efficient
once you’ve done all of the other questions.

◦ Don’t get bogged down by hard or time-consuming questions! If you find yourself stuck or running
short on time, use LOTD and move on!



Chapter 5
Reading Drills
Use your new reading comprehension and test-taking skills on these two Reading drills, which contain
passages on science and literature topics. Then, check your responses against the answers and
explanations provided at the end of the chapter.



Reading Drill 1
Questions 1-10 are based on the following passage.

This passage is adapted from Charles Anderson, “Conflict Minerals from the Democratic Republic of the Congo – Tin Processing Plants, a
Critical Part of the Tin Supply Chain” © 2015 by U.S. Geological Survey





1. Based on the passage, the author would most likely consider tin to be

A) expensive.
B) practical.
C) complicated.
D) synthetic.

2. Which choice provides the best evidence for the answer to the previous question?

A) Lines 14-18 (“Crushed…tin”)
B) Lines 38-40 (“Electrolytic…tin”)
C) Lines 58-61 (“Because tin…storage”)
D) Lines 65-66 (“The tin…opaque”)

3. The overall structure of the passage could best be described as

A) a complete analysis of a naturally occurring element.
B) an overview of the steps and results of a process.
C) an introduction written for a geology course.



D) an explanation of the solution to a problem.

4. The most likely application of tin produced by means of electrolytic processing would be

A) plating for commonly produced canned goods, to be widely distributed.
B) miniature figurines designed to be painted and displayed.
C) small amounts of material intended for scientific analysis.
D) solder sold worldwide as part of a campaign to market lead-free products.

5. Between the first and second paragraphs, the focus shifts from

A) meticulous attention to detail to broad, assumptive generalizations.
B) scientific analysis of the properties and uses of a material to industrial processes.
C) detailed description of a series of steps to implementation of a result.
D) overview of a specific cycle to its role in the mining industry.

6. What can most reasonably be inferred about the Safe Drinking Water Act from the
passage?

A) It specified the nature and percentage of the components of solder.
B) It may have impacted what elements a company chose to use in making solder.
C) It promoted tin over lead for all applications.
D) It prompted shifts in the manufacture and distribution of canned goods.

7. The author indicates that the demand for tin in part exists because

A) tin can be found in nature.
B) tin of nearly 100% purity can be produced.
C) tin is the best conductor of electricity.
D) of tin’s impact on an individual’s health.

8. Which choice provides the best evidence for the answer to the previous question?

A) Lines 1-2 (“Tin is…cassiterite”)
B) Lines 38-40 (“Electrolytic…tin”)
C) Lines 42-44 (“Solder…connection”)
D) Lines 58-61 (“Because tin…storage”)

9. As used in line 66, “opaque” most nearly means

A) dark.
B) wide.
C) impenetrable
D) dense.

10. The sentence in lines 79-81 (“Companies changed…business”) primarily serves to

A) indicate a continuation of an existing chain.
B) describe the many uses for a product.
C) show the sole difficulty in answering a question.
D) support an earlier statement through an example.



Reading Drill 2
Questions 1-11 are based on the following passage.

This passage is excerpted from the 1854 book Walden by Henry David Thoreau, w hich details Thoreau’s experiences living in a cabin alone
for tw o years.





1. The main narrative point of view of the passage is of

A) a man adjusting to life in a big city after growing up on a farm.
B) a discussion of visitors to a small house away from city life.
C) a sailor discussing the pond on which he grew up and how it affected his friendships.
D) a man discussing the potential of big thoughts and their need to be expressed.

2. The passage suggested which of the following about the author?

A) He enjoyed living in the country near a pond.



B) He had more visitors to his home in the country than at any other time in his life.
C) He felt that having more than three people in his house was too many.
D) He needed to throw dinner parties to entice guests to come from town to his home.

3. Which choice provides the best evidence for the answer to the previous answer?

A) Lines 7-11 (“I had three…for them all”)
B) Lines 33-35 (“I have found…opposite side”)
C) Lines 72-73 (“You need…you give”)
D) Lines 75-76 (“I had more…in my life”)

4. As used in line 11, “economized” most nearly means

A) wasted.
B) used efficiently.
C) squandered.
D) purchased.

5. It can be inferred from the passage that “big thoughts” (line 21) must

A) become violent before settling down.
B) bounce around and break out of one’s head.
C) be mulled over and formulated before being heard.
D) have time to move around before being heard.

6. In the context of the passage, the phrase “as when you throw two stones into calm water so
near that they break each other’s undulations” (lines 37-39) is best described as

A) a reference to the author’s childhood days when he threw stones into a lake.
B) an analogy used to elaborate on a previous statement.
C) a way to expand on the reasons national boundaries are always changing.
D) a reason that the author and his companion had to continually move their chairs to be

heard.

7. As used in line 27, “plow” most nearly means

A) push.
B) furrow.
C) cultivate.
D) walk.

8. What happens when the author does not have enough food for his guests?

A) He shares.
B) He turns them away.
C) He buys more food.
D) They refrain from eating.

9. The passage suggests that housekeepers most likely

A) are stuck in their ways and unable to change.
B) feel that traditions should not change.



C) believe there is a certain protocol that must be followed when hosting guests.
D) feel that pudding and bread are not a suitable meal.

10. What does the author mean when he said that “only the finest sediment was deposited”
(lines 84-85) on him?

A) He was living far from town and his visitors were of a higher caliber.
B) He was covered in a fine dust while living in the woods.
C) The pond near his home frequently flooded, leaving sediment in his “best” room.
D) Many people came to see him about the dirty business of trivial matters.

11. What choice provides the best evidence for the answer to the previous question?

A) Lines 48–50 (“a priceless…order”)
B) Lines 75-77 (“I had more…some”)
C) Lines 70–72 (“though many…old”)
D) Line 79 (“But fewer…business”)



READING DRILL ANSWERS AND EXPLANATIONS

Reading Drill 1
1. B Because this is a general question followed by a “best evidence” question, Parallel POE lets you

use the answer choices for the next question to help with this one. Remember: You can look at
the lines given in the “best evidence” question and see if they support any of these answer
choices. Choice (A) initially looks like it could be supported by (B) from the next question, so
keep that pair as well. Choice (B) in this question is supported by (C) in the next question, so
keep that pair. Neither (C) nor (D) in this question has support in the “best evidence” question,
so eliminate those two. When you consider your remaining pairs of choices more carefully, you
see that the author refers to the process of electrolytic processing as expensive, not the tin itself.
Therefore, you can eliminate (A), which also eliminates (B) from the next question. The answer
here is (B).

2. C Because this is a “best evidence” question following a general question, Parallel POE lets you use
the answer choices for this question to help with the previous one. Remember: You can look at
the lines given in the “best evidence” question to see if they support any of these answer choices.
Choice (A) does not support any of the answer choices in the previous question, so you can
eliminate (A). Choice (B) initially looks like it could support (A) in the previous question, so keep
that pair. Choice (C) supports (B) in the previous question, so keep that pair as well. Choice (D)
does not support any of the answers to the previous question, so you can eliminate (D). When
you consider your remaining pairs of choices more carefully, you see that the author refers to
the process of electrolytic processing as expensive, not the tin itself. Therefore, you can eliminate
(B), which also eliminates (A) from the previous question. Choice (C) is correct.

3. B The passage discusses the nature of tin, the procedures of mining for tin, the uses of tin, and the
supply chain of tin. While the nature of tin is discussed in extreme detail, the supply chain is
described as complex, and the passage provides only a broad overview of some of the obstacles in
determining the exact chain. Thus, the passage reviews several elements of tin in varying
degrees of detail. Choice (A) is incorrect because the analysis of the supply chain is not complete.
Choice (B) matches the prediction and is therefore correct. Choice (C) is also incorrect: While
the passage could be used for a geology course, it does not provide any information to describe
the passage. Choice (D) can be eliminated because it does not match the prediction.

4. C According to the passage, electrolytic processing is more expensive, but produces up to 99.9999
percent tin, which indicates that tin produced in this fashion would be less common (since it is
more expensive), and appeals most to those who required a purer form of tin. Choice (A) is
incorrect because commonly produced items do not match the predicted answer. Choice (B) can
be eliminated because there is no indication that the figurines would benefit from a purer form
of tin. Choice (C) is correct because it matches both the small quantity and the appeal of a purer
form of tin. Choice (D) is incorrect; an item sold worldwide does not match the predicted
answer.

5. C The first paragraph discusses how tin is found in nature, mined, and processed into an industrial
form. The second paragraph discusses the uses of tin. Choice (A) is incorrect because assumptive
generalizations do not match the specific numbers provided in the second paragraph. Choice (B)
can be eliminated because industrial processes would be a better fit for the discussion in the first
paragraph about refining tin; the second paragraph mainly details the uses for tin. Choice (C)
may be vague, but it matches the prediction and is therefore the correct answer. Choice (D) is is
incorrect because it does not match the prediction.



6. B The passage states that Solder has been made from lead and tin, but since the Safe Drinking
Water Act, tin has become the primary metal in solder. This suggests that the Safe Drinking
Water Act may have caused the change from solder being made with both lead and tin to
primarily tin. Choice (A) is incorrect because specified is extreme. Similarly, eliminate (C)
because all applications is too extreme. Choice (D) does not match the prediction, so it is
incorrect. Choice (B) is the correct answer, as it matches the prediction.

7. D According to the passage, Because tin is not harmful to humans, it is a preferred method of
canning and preserving food. Choices (A) and (B) can be eliminated because they do not match
the predicted answer. Choice (C) is tempting, as the passage indicates a demand for tin in solder,
but the best is extreme and unsupported by the passage. Choice (D) is the correct answer
because the impact on an individual’s health can be not harmful.

8. D Based on the previous question, tin has a high demand because it is not harmful to humans.
Choices (A), (B), and (C) are incorrect because they do not match the previous answer’s
prediction. Only (D) matches the predicted answer.

9. C According to the passage, companies…may not describe which of their plants use which starting
materials, plants…may or may not consume and (or) produce all of the tin materials reported,
and companies that were reported to have been tin suppliers could not be confirmed as such,
among other descriptions of what results in an extremely difficult—if not impossible—trail to
follow. Therefore, a phrase to use in place of opaque is “very difficult to understand.” Choices
(A), (B), and (D) are incorrect because they do not match the prediction. Only (C) matches the
predicted answer, as impenetrable can mean “inaccessible to knowledge” or something that can’t
be known.

10. D The final paragraph discusses the complex nature of the tin supply chain and lists a number of
reasons why the tin supply chain is difficult—if not impossible—to follow. The sentence
companies changed names, were referred to imprecisely, changed ownership, or went out of
business provides another example to support the idea that the tin supply chain is complex.
Choices (A) and (B) do not match the prediction and are therefore incorrect. Choice (C) may be
tempting, but sole is too extreme; eliminate (C). Choice (D) matches the predicted answer
because the earlier statement is that the tin supply chain is complex. The answer is (D).

Reading Drill 2
1. B The main narrative point of view in this passage is from a man who is living in a house next to a

pond (I have found it a singular luxury to talk across the pond), which is near the woods (the
pine wood behind my house). Choice (A) is incorrect because the narrator is not in the city.
Choice (C) is incorrect because there is no evidence that the author was a sailor. Choice (D) is
also incorrect: Although the author does discuss thoughts in the third paragraph, it is not the
main subject of the passage. Therefore, (B) is the correct answer.

2. B Because this is a general paired question, you can use the answer choices in the next question to
help with this question. Remember, the correct answer for question 3 must support the correct
answer for this question. Use the choices from question 3 to see which of these answer choices
you can keep or eliminate. Choice (A) in question 3 might initially seem to support (C) for this
question, so connect those two answer choices. Choice (B) in question 3 can connect to (A) here,
so draw that line. Choice (C) in question 3 does not support any of the choices in this question,
so you can eliminate (C). Choice (D) in question 3 supports (B) in this question. Because this
question’s (D) had no support from question 3, you can eliminate (D). Now go back and reread
the question to make further POE decisions. The 2(A)-3(B) set does not address the author’s
enjoyment of living near the pond, so eliminate it. The 2(C)-3(A) pair does not answer the
question, so eliminate that one as well. The remaining set of 2(B) and 3(D) answers the



question, so those are your correct answers.

3. D When solving general paired questions, match the line references to the answer choices available
in the previous question. In this case, there are several possible matches. Choice (A) in this
question seems to relate to (C) in question 2, but on further inspection, this line reference does
not support this choice in a way that answers the previous question, so it can be eliminated.
Choice (B) seems to relate to question 2’s (A), but it does not address the author’s enjoyment of
living near the pond, so eliminate it. Choice (C) refers to the food that the author prepares but
does not support the reference in question 2’s (D) and is therefore incorrect. Choice (D) does
support question 2’s (B) and is the correct answer.

4. B The author notes that if there are more than three people in the room, they economized the
space by standing, showing that they were making the most of the room available by using a
method that allows more people to exist in the same amount of space. He further notes, I have
had twenty-five or thirty souls, with their bodies, at once under my roof, and yet we often
parted without being aware that we had come very near to one another. This again shows that
there were many people in a small space. Choices (A), (C), and (D) do not match the prediction
and can be eliminated, making (B) correct.

5. D The author says that big thoughts must have room to move around before being heard. He says
that he enjoys talking across the pond because there is enough room for thoughts to be heard.
There is no evidence in the passage that the big thoughts need to be violent, so eliminate (A).
Eliminate (B) because the author does not state that big thoughts need to break out of the
receiver’s head, only that they could if they are not given enough time to develop. Choice (C) is
incorrect because it is not supported by the text; the author is not literally saying that thoughts
need more time to reach the hearer. Choice (D) matches the text most closely and is the correct
answer.

6. B The phrase in the question is used to provide a common experience by which the author can give
more detail to his explanation of what happens when speaking inside his house. Words do not
literally bump into one another. The author has made no reference to his childhood in this
passage, so eliminate (A). While national boundaries are mentioned in this paragraph, they are
just another analogy by which the author is describing his experience; therefore, (C) is incorrect.
The reason that the author moves his chair is due to the conversation, not the analogy by which
the author is trying to bring clarity to his ideas; thus, (D) is incorrect. Choice (B) most closely
matches the prediction from the text, so it is correct.

7. A The author notes that the ideas need to bounce around and settle, or they will plow and push
their way out of the listener’s head. Choice (A) is the correct answer because it matches the
prediction from the text; the other answer choices do not.

8. D The author states that when more than a few guests are present, they treat eating as a forsaken
habit and practice abstinence. Choice (A) is incorrect because the author shares his food only
when there is enough to feed each guest adequately. Choice (B) is incorrect because there is no
mention of the author ever turning away a guest, and (C) is incorrect because there is no
mention of the author purchasing food in this passage. Choice (D) best matches the prediction
from the text and is therefore the correct answer.

9. B The passage mentions that the author was unable to feed large groups of visitors to his home,
and that in such cases all guests, including the author, refrained from eating. He mentions the
ease by which he has established a new custom. He also states that housekeepers may doubt the
ease by which the social convention was changed. This prediction most closely matches (B), so it
is the correct answer. Choice (A) is incorrect because the author makes no such statement about
housekeepers. Choice (C) is incorrect because the author does not state that the housekeepers



have a certain way in which to serve guests, only that they would doubt establishing new and
better customs in place of the old. Choice (D) is incorrect because although the author is
preparing pudding and bread for a guest, there is no mention of what the housekeepers would
think of the meal.

10. A The author mentions that because his house was located far from the town, he had fewer
visitors coming to discuss trivial matters; therefore, (D) is incorrect. The sentence that discusses
sediment is figurative, so any literal reference to dirt or dust can be eliminated: get rid of (B) and
(C). Choice (A) best matches the information in the last paragraph of the passage, in which the
author addresses the number of visitors he has received and how fewer guests came to see him
about trivial business. Therefore, (A) is the correct answer.

11. D Remember, with specific paired questions, as long as you use the text to support your answer for
the first question, you have an actual two-for-one deal. You used the reference But fewer came
to see me on trivial business, to answer question 10, so you know the answer to this question is
(D)! Done.



Part III
How to Crack the Writing and Language Test
6 Introduction to Writing and Language Strategy
7 Punctuation
8 Words
9 Questions



Chapter 6
Introduction to Writing and Language Strategy
The Writing and Language Test consists of 44 multiple- choice questions that you’ll have 35 minutes to
complete. The questions are designed to test your knowledge of grammatical and stylistic topics. In this
chapter, we’ll introduce you to the format of Writing and Language Test, the types of questions and
passages you’ll encounter, and the overall strategies you need to ace this section.



CAN YOU REALLY TEST WRITING ON A MULTIPLE-CHOICE EXAM?
We’d say no, but ETS and the College Board seem to think the answer is yes. To that end, you will have
35 minutes to answer 44 multiple-choice questions that ask about a variety of grammatical and stylistic
topics. If you like to read and/or write, the SAT may frustrate you a bit because it may seem to boil
writing down to a couple of dull rules. But as you will see, we will use the next few chapters to suggest a
method that keeps things simple for pro- and antigrammarians alike.

WHERE DID ALL THE QUESTIONS GO?
One thing that can seem a little strange about the Writing and Language Test of the SAT is that many of
the questions don’t have, well, questions. Instead, many of the questions look something like this:

The history of 1  language although it may sound like a boring subject, is a treasure trove of
historical, cultural, and psychological insights.

1.

A) NO CHANGE
B) language, although it may sound like a boring subject
C) language, although it may sound, like a boring subject,
D) language, although it may sound like a boring subject,

How are you supposed to pick an answer when there’s no question?

Well, actually, what you’ll find throughout this chapter and the next two chapters is that you’re given a
lot of information in this list of answer choices.

Look at these pairs, and you’ll see just what we mean. As you read through these pairs of answer choices,
think about what each question is probably testing.

i. A) could of
B) could have

ii. A) tall, dark, and handsome
B) tall, dark and handsome

iii. A) let them in
B) let Sister Susie and Brother John in

iv. A) We arrived in Paris on a Sunday. Then we took the train to Nantes. Then we took the
train to Bordeaux.

B) We arrived in Paris on a Sunday. Then we took the train to Bordeaux. Then we took the
train to Nantes.

If you were able to see the differences in these answer choices, you’re already more than halfway there.
Now, notice how the differences in these answers can reveal the question that is lurking in the heart of
each list of answer choices.

i. The difference between the word “of” and “have” means that this question is asking, Is the correct
form “could of” or “could have”?



ii. The difference between having a comma after the word “dark” and not having one there means
that this question is asking, How many commas does this sentence need, and where do they
belong?

iii. The difference between “them” and “Sister and Susie and Brother John” means that this question is
asking, Is “them” adequately specific, or do you need to refer to people by name?

iv. The difference between the order of these sentences asks, What order should the sentences be in?

Therefore, what we have noticed in these pairs of answer choices is something that may seem fairly
simple but which is essential to success on the SAT.

THE ANSWER CHOICES ASK THE QUESTIONS
At some point, you’ve almost certainly had to do the English-class exercise called “peer editing.” In this
exercise, you are tasked with “editing” the work of one of your fellow students. But this can be really
tough, because what exactly does it mean to “edit” an entire essay or paper when you aren’t given any
directions? It’s especially tough when you start getting into the subtleties between whether things are
wrong or whether they could merely be improved.

Look, for example, at these two sentences:

It was a beautiful day outside birds were singing cheerful songs.

It was a beautiful day outside; birds were singing cheerful songs.

You’d have to pick the second one in this case because the first has a grammatical error: it’s a run-on
sentence. Or for the non-grammarians out there, you have to break that thing up.

Now, look at these next two sentences:

The weather was just right, so I decided to play soccer.

Just right was how I would describe the weather, so a decision of soccer-playing was made by me.

In this case, the first sentence is obviously better than the second, but the second technically doesn’t have
any grammatical errors in it. The first may be better, but the second isn’t exactly wrong.

What made each of these pairs of sentences relatively easy to deal with, though, was the fact that you
could compare the sentences to one another. In doing so, you noted the differences between those
sentences, and you picked the better answer accordingly.

Let’s see how this looks in a real SAT situation.

Language is a living 2  document shows how people think and communicate.

2.

A) NO CHANGE
B) document it shows
C) document that shows
D) document, which showing



Here’s How to to Crack It
First, look at what’s changing in the answer choices. The word “document” remains the same in each, but
what comes after it changes each time. This question, then, seems to be asking, Which words will best
link the two ideas in the sentence?

Choices (A) and (D) make the sentence incomplete, so those should be eliminated. Choice (B) creates a
run-on sentence, so that should also be eliminated. It looks like only (C) appropriately links the ideas
without adding new errors.

Notice that the entire process started with asking, “What’s changing in the answer choices?” With that
question, we figured out what was being tested, and we used POE to do the rest.

Let’s try another.

A community’s very soul, we might say, is communicated through 3  their language.

3.

A) NO CHANGE
B) they’re language.
C) their languages.
D) its language.

Here’s How to Crack It
As always, start with what is changing in the answer choices. It looks like the main change is between the
words “their,” “they’re,” and “its,” with a minor change between the words “language” and “languages.”
As such, this question seems to be asking, What is the appropriate pronoun to use in this context, and just
how many “languages” are we talking about?

Start wherever is easiest. In this case, it can be a little bit difficult to say for sure whether we are talking
about one language or about a bunch of languages. Instead, let’s work with the pronoun. What does it
refer back to? In this sentence, it seems that the pronoun refers back to “a community,” which is a
singular noun (even though it describes a lot of people). Therefore, the only possible answer that could
work is (D), which contains the singular pronoun “its.”

Notice how we made the question irrelevant as to whether we were talking about one language or many
languages. Sometimes fixing one problem will make others irrelevant!

LEARN FROM THE ANSWER CHOICES
Let’s think about the previous question a bit more. If someone said to you, A community’s very soul, we
might say, is communicated through their language, you might not necessarily hear that as wrong.
That’s because the way we speak is often very different from the way we write. On this test, the test
writers are more concerned with how we write and with the stricter set of rules that go along with
writing.

As such, the answer choices can not only tell us what a particular question is testing, but can also reveal
mistakes that we might not have otherwise seen (in the original sentence) or heard (in our heads). In the



previous question, we might not have noted the mistake at all if we hadn’t looked at what was changing
in the answer choices.

Let’s see another.

4  For all intensive purposes, any social, cultural, or historical study must start with an
analysis of language.

4.

A) NO CHANGE
B) For all intents and purposes,
C) For all intent’s and purpose’s,
D) For all intensive purpose’s,

Here’s How to Crack It
First, as always, check what’s changing in the answer choices. In this case, that step is especially
important because you can’t really hear the error. People misuse this idiom all the time because they so
rarely see it written, and all four of the answer choices sound basically the same. So, having checked the
answer choices in this case reveals an error that you might not have otherwise seen.

Then, start Process of Elimination. There’s no good reason to have apostrophes anywhere (there are
neither contractions nor possessions), so eliminate (C) and (D). Then, if you’re not sure, take a guess. The
correct form of the saying here is (B).

Notice, though, that looking at the answer choices revealed the problem that you might not have
otherwise been able to see or hear. Then, POE took you the rest of the way.

POE DOES THE BIG WORK
Once you have a sense of what the question is testing, POE can get you closer and closer to the answer.
POE is especially helpful when you’re dealing with sentences that have lots of issues, like this one:

It may seem that how people speak is distinct from how 5  they are acting; however, there’s
something that most historians will tell you is wrong.

5.

A) NO CHANGE
B) they act, however, there’s something
C) they are acting, however, that’s something
D) they act; however, that’s something

Here’s How to Crack It
First, as always, check what’s changing in the answer choices. In this case, there are three things
changing: the difference between act and are acting, the difference between that’s and there’s, and the



difference between a period and a semicolon. While this may seem like a lot, this is actually a huge POE
opportunity! Start with the one you find easiest, and work backwards from there.

Because the semicolon is not commonly used, let’s save the punctuation part for last. Hopefully we can
get the right answer without having to deal with the punctuation at all. Let’s start with the difference
between that’s and there’s. The sentence doesn’t contain any mention of place, so the sentence can’t
contain there’s, eliminating (A) and (B). Then, to choose between the last two, they act is more concise
and more consistent with the rest of the sentence than is they are acting, which makes (D) better than
(C). In this instance, we got to the correct answer without having to deal with all the messiness in the
question!

ALL OF THE QUESTIONS CAN’T BE WRONG ALL OF THE TIME
Now that our strategy is basically set, let’s look at a more difficult question.

6  Your knowledge of grammar and vocabulary may be shaky, but you can learn a lot from
some basic tenets of linguistics.

6.

A) NO CHANGE
B) You’re knowledge of grammar or vocabulary might be shaky,
C) Your knowledge of grammar and vocabulary might be shakily,
D) You’re knowledge of grammar and vocabulary might be shaky,

Here’s How to Crack It
As always, check the answers first. In this case, here’s what’s changing: The answers are switching
between your and you’re, between and and or, and between shaky and shakily. Let’s do the easy parts
first!

First of all, there’s no reason to insert the word shakily here. You can’t say that someone has shakily
knowledge of something, so eliminate (C). Then, the knowledge belongs to you, so it is your knowledge,
not you are knowledge, thus eliminating (B) and (D). This leaves us with only (A).

Remember, NO CHANGE is right sometimes! Some people pick it too much. Some people don’t pick it
enough, but if you’ve done the other steps in the process and have eliminated all the other choices, go
ahead and pick (A)!

HOW TO ACE THE WRITING AND LANGUAGE TEST: A STRATEGY
• Check what’s changing in the answer choices.
• Figure out what the question is testing and let the differences reveal potential errors.
• Use Process of Elimination.
• If you haven’t eliminated three answers, pick the shortest one that is most consistent with the rest

of the sentence.



In the next few chapters, we’ll get in to some of the more technical issues in Writing and Language, but
we’ll be using this strategy throughout. Try the drill on the next page to get some of the basics down.



Writing and Language Drill 1
The purpose of this drill is to get a basic idea of what each question is testing from only the answer
choices. Check your answers on this page.

1.

A) NO CHANGE
B) babies’ favorite bottles
C) baby’s favorite bottle’s
D) babies’ favorite bottles’

What’s changing in the answer choices?

What is this question testing?

2.

A) NO CHANGE
B) did
C) does
D) have done

What’s changing in the answer choices?

What is this question testing?

3.

A) NO CHANGE
B) Although
C) While
D) Because

What’s changing in the answer choices?

What is this question testing?

4.

A) NO CHANGE
B) was notable for their
C) were notable for its
D) were notable for their

What’s changing in the answer choices?

What is this question testing?

5.

A) NO CHANGE



B) beautiful, as in super pretty.
C) beautiful, like easy on the eyes.
D) beautiful.

What’s changing in the answer choices?

What is this question testing?



WRITING AND LANGUAGE DRILL 1 ANSWER KEY
1. Apostrophes; apostrophes and where they go
2. Verbs; verb tense and number
3. Words; transition words (direction)
4. Was/were and their/its; verb number and pronoun number
5. Number of words; conciseness



Summary
◦ The Writing and Language Test on the SAT is 35 minutes long and contains 44 questions.

◦ Many of the “questions” on the W & L Test aren’t exactly questions; instead, you’ll be presented with
a series of passages with different portions of it underlined, and you need to determine whether the
underlined portion is correct or if it should be replaced with one of the given choices.

◦ Check what’s changing in the answer choices. The answer choices not only tell you what a
particular question is testing, but also reveal mistakes that you might not have otherwise seen.

◦ Use POE to get rid of the incorrect answers. If you can’t eliminate three choices, pick the shortest
one that is most consistent with the rest of the sentence.



Chapter 7
Punctuation
Punctuation is the focus of many questions on the Writing and Language Test. But how do you know
when to use the different punctuation marks that are being tested? This chapter will answer that question
as well as highlight some of the SAT’s rules for using punctuation and the strategies you can use to
outsmart the test writers.



WAIT, THE SAT WANTS ME TO KNOW HOW TO USE A SEMICOLON?
Kurt Vonnegut once wrote, “Here is a lesson in creative writing. First rule: Do not use semicolons…All
they do is show you’ve been to college.” Unfortunately, this does not apply to the SAT. For the SAT, you’ll
need to know how to use the semicolon and a few other types of weird punctuation. In this chapter, we’re
going to talk about the variety of punctuation you need to know how to use on the SAT. Learn these few
simple rules, and you’ll be all set on the punctuation questions.

First and foremost, stick to the strategy!

Start by asking, “What’s changing in the answer choices?”

If you see punctuation marks—commas, periods, apostrophes, semicolons, colons—changing, then the
question is testing punctuation. Then, as you work the problem, make sure to ask the big question:

Does this punctuation need to be here?

The particular punctuation mark you are using—no matter what it is—must have a specific role within
the sentence. You wouldn’t use a question mark without a question, would you? Nope! Well, all
punctuation works that way, and in what follows, we’ll give you seven basic instances in which you
would use some type of punctuation. Otherwise, let the words do their thing unobstructed!

STOP, GO, AND THE VERTICAL LINE TEST
Let’s get the weird ones out of the way first. Everyone knows that a period ends a sentence, but once
things get more complicated, even a particularly nerdy grammarian can get lost. Because of this
confusion, we’ve come up with a basic chart that summarizes the different times you might use what the
SAT calls “end-of-sentence” and “middle-of-sentence” punctuation.

When you are linking ideas, you must use one of the following:

STOP
• Period
• Semicolon
• Comma + FANBOYS
• Question mark
• Exclamation Mark

HALF-STOP
• Colon
• Long dash

GO
• Comma
• No punctuation

FANBOYS stands for For,



And, Nor, But, Or, Yet,
and So.

STOP punctuation can link only complete ideas.

HALF-STOP punctuation must be preceded by a complete idea.

GO punctuation can link anything except two complete ideas.

Let’s see how these work. Here is a complete idea:

Samantha studied for the SAT.

Notice that we’ve already used one form of STOP punctuation at the end of this sentence: a period.

Now, if we want to add a second complete idea, we’ll keep the period.

Samantha studied for the SAT. She ended up doing really well on the test.

In this case, the period is linking these two complete ideas. But the nice thing about STOP punctuation is
that you can really use any of the punctuation in the list to do the same thing, so we could also say this:

Samantha studied for the SAT; she ended up doing really well on the test.

What the list of STOP punctuation shows us is that essentially, a period and a semicolon are the same
thing. We could say the same for the use of a comma plus one of the FANBOYS.

Samantha studied for the SAT, and she ended up doing really well on the test.

You can also use HALF-STOP punctuation to separate two complete ideas, so you could say

Samantha studied for the SAT: she ended up doing really well on the test.

or

Samantha studied for the SAT—she ended up doing really well on the test.

There’s a subtle difference, however, between STOP and HALF-STOP punctuation: for STOP
punctuation, both ideas have to be complete, but for HALF-STOP punctuation, only the first one does.

Let’s see what this looks like. If we want to link a complete idea and an incomplete idea, we can use
HALF-STOP punctuation as long as the complete idea comes first. For example,

Samantha studied for the SAT: all three sections of it.

or

Samantha studied for the SAT: the silliest test in all the land.

When you use HALF-STOP punctuation, there has to be a complete idea before the punctuation. So, these
examples wouldn’t be correct:

Samantha studied for: the SAT, the ACT, and every AP test in between.

The SAT—Samantha studied for it and was glad she did.



When you are not linking two complete ideas, you can use GO punctuation. So you could say, for
instance,

Samantha studied for the SAT, the ACT, and every AP test in between.

or

Samantha studied for the SAT, all three sections of it.

These are the three types of mid-sentence or end-of-sentence punctuation: STOP, HALF-STOP, and GO.
You’ll notice that there is a bit of overlap between the concepts, but the SAT couldn’t possibly make you
get into the minutia of choosing between, say, a period and a semicolon. If you can figure out which of
the big three (STOP, HALF-STOP, and GO) categories you’ll need, that’s all you need to be able to do.

So let’s see what this looks like in context.

Jonah studied every day for the big 1  test he was taking the SAT that Saturday.

1.

A) NO CHANGE
B) test, he was taking
C) test, he was taking,
D) test; he was taking

Here’s How to Crack It
As always, check what’s changing in the answer choices. In this case, the words all stay the same. All that
changes is the punctuation, and notice the types of punctuation that are changing: STOP and GO.

Now, when you see STOP punctuation changing in the answer choices, you can do a little something we
like to call the Vertical Line Test.

Draw a line where you see the punctuation changing—in this case, between the words test and he. Then,
read up to the vertical line: Jonah studied every day for the big test. That’s complete. Now, read after the
vertical line: he was taking the SAT that Saturday. That’s also complete.

So let’s think; we’ve got two complete ideas here. What kind of punctuation do we need? STOP or HALF-
STOP. It looks like STOP is the only one available, so let’s choose (D).

Let’s try another.

It was very important for him to do 2  well. High scores in all the subjects.

2.

A) NO CHANGE
B) well; high



C) well: high
D) well, he wanted high

Here’s How to Crack It
Check the answer choices. What’s changing? It looks like the punctuation is changing, and some of that
punctuation is STOP. Let’s use the Vertical Line Test. Draw a vertical line where you see the punctuation:
between well and high or well and he.

What’s before the vertical line? It was very important for him to do well is complete. Then, high scores in
all the subjects is not. Therefore, because we have one complete idea (the first) and one incomplete idea
(the second), we can’t use STOP punctuation, thus eliminating (A) and (B).

Now, what’s different between the last two? Choice (C) contains HALF-STOP punctuation, which can
work, so we’ll keep that. Choice (D) adds some words, with which the second idea becomes he wanted
high scores in all the subjects, which is complete. That makes two complete ideas separated by a comma,
but what do we need when we’re separating two complete ideas? STOP punctuation! Eliminate (D)! Only
(C) is left.

Let’s see one more.

Whenever Jonah had a free 3  moment—he was studying.

3.

A) NO CHANGE
B) moment; he
C) moment, he,
D) moment, he

Here’s How to Crack It
The punctuation is changing in the answer choices, and there’s some STOP punctuation, so let’s use the
Vertical Line Test. Put the line between moment and he. The first idea, Whenever Jonah had a free
moment, is incomplete, and the second idea, he was studying, is complete. Therefore, we can’t use STOP
(which needs two complete ideas) or HALF-STOP (which needs a complete idea before the punctuation),
thus eliminating (A) and (B). Then, because there is no good reason to put a comma after the word he,
the correct answer must be (D).

A SLIGHT PAUSE FOR COMMAS
Commas can be a little tricky. In question 3, we got down to two answer choices, (C) and (D), after
having completed the Vertical Line Test. But then how do you decide whether to keep a comma in or not?
It seems a little arbitrary to say that you use a comma “every time you want to pause,” so let’s reverse
that and make it a little more concrete.

If you can’t cite a reason to use a comma, don’t use one.



On the SAT, there are only four reasons to use a comma:
• in STOP punctuation, with one of the FANBOYS
• in GO punctuation, to separate incomplete ideas from other ideas
• in a list of three or more things
• in a sentence containing unnecessary information

We’ve already seen the first two concepts, so let’s look at the other two.

Try this one.

His top-choice schools were 4  Harvard, Yale and Princeton.

4.

A) NO CHANGE
B) Harvard, Yale, and Princeton.
C) Harvard, Yale, and, Princeton.
D) Harvard Yale and Princeton.

Here’s How to Crack It
First, check what’s changing in the answer choices. It looks like the commas in this list are changing.
Because there’s not any obvious STOP or HALF-STOP punctuation, the Vertical Line Test won’t do us
much good.

Then, it will help to know that the rule on the SAT is to place a comma after every item in a series. Think
of it this way. There’s a potential misunderstanding in this sentence:

I went to the park with my parents, my cat Violet and my dog Stuart.

Without a comma, it sure sounds like this guy has some interesting parents. If there’s no comma, how do
we know that this sentence isn’t supposed to say his parents are my cat Violet and my dog Stuart? The
only way to remove the ambiguity would be to add a comma like this:

I went to the park with my parents, my cat Violet, and my dog Stuart.

Keep that in mind as we try to crack number 4. In this problem, Harvard, Yale, and Princeton form a
list, so they should be set off by commas as they are in (B).

Let’s try another.

5  Jonah, everyone seemed fairly certain, was going to get into one of those schools.

5.

A) NO CHANGE
B) Jonah everyone seemed fairly certain



C) Jonah, everyone seemed fairly certain
D) Jonah everyone seemed fairly certain,

Here’s How to Crack It
First, check what’s changing in the answer choices. Just commas. And those commas seem to be circling
around the words everyone seemed fairly certain. When you’ve got a few commas circling around a
word, phrase, or clause like this, the question is usually testing necessary vs. unnecessary information.

A good way to test whether the idea is necessary to the meaning of the sentence is to take it out. Read the
original sentence again. Now read this one: Jonah was going to get into one of those schools.

Is the sentence still complete? Yes. Has the meaning of the sentence changed? No, we just lost a little
extra thing. Therefore, the idea is unnecessary to the meaning of the sentence and should be set off with
commas as it is in (A).

Let’s try a few more. Try to figure out whether the word or idea in italics is necessary to the meaning of
the sentence, and whether or not commas need to surround the italics. The answers are on this page.

i. The student with the best GPA will be admitted to the best college.
ii. Edward wants to go to Pomona College which is a really good school.
iii. The car that was painted red drove off at a hundred miles an hour.
iv. Charles Chesnutt who wrote a lot of great stories was also a lawyer.
v. Philadelphia Flyers goalie Steve Mason is an underappreciated player.

Now let’s put it all together in this question.

Everyone 6  hoped, he would get in, after his brother and two sisters had gone to their first-
choice schools.

6.

A) NO CHANGE
B) hoped, he would get in, after his brother, and two sisters had
C) hoped, he would get in after his brother, and, two sisters had
D) hoped he would get in after his brother and two sisters had

Here’s How to Crack It
Check what’s changing in the answer choices. There are varying numbers of commas in varying places.
Remember, the rule of thumb with commas is that if you can’t cite a reason to use a comma, don’t use
one.

It looks like he would get in is being set off by commas. Let’s see whether it’s necessary or unnecessary
information. Read the original sentence; then read the sentence again without that piece of information:
Everyone hoped after his brother and two sisters had gone to their first-choice schools. It looks like the
sentence has changed meaning and is not really complete anymore. Therefore, that bit of information is
necessary to the meaning of the sentence, so it doesn’t need commas. Then, there are no good reasons to
put commas around or in the phrase after his brother and two sisters.



In the end, there aren’t reasons to put commas anywhere in this sentence. The correct answer is (D).
Sometimes SAT will test “unnecessary punctuation” explicitly, so make sure you have a good reason to
use commas when you use them!

YOUR GOING TO BE TESTED ON APOSTROPHE’S (AND INTERNET
SPELLING IS A TERRIBLE GUIDE!)
As with commas, apostrophes have only a very limited set of applications. Apostrophes are a little trickier,
though, because you can’t really hear them in speech, so people misuse them all the time. Think about
the header of this section. The apostrophes are wrong there. Here’s the correct way of punctuating it:
You’re going to be tested on apostrophes. Can you hear the difference? Neither can we.

Therefore, as with commas, if you can’t cite a reason to use an apostrophe, don’t use one. There are only
two reasons to use apostrophes on the SAT:

• Possessive nouns (NOT pronouns)
• Contractions

Let’s see some examples.

Some of those very 7  selective schools’ require really high score’s.

7.

A) NO CHANGE
B) selective school’s require really high scores’.
C) selective schools require really high score’s.
D) selective schools require really high scores.

Here’s How to Crack It
Check what’s changing in the answer choices. In this case, the words are all staying the same, but the
apostrophes are changing. Remember, we don’t want to use apostrophes at all if we can’t cite a good
reason to do so.

Does anything belong to schools or score? No! Are they forming contractions like school is or score is?
No! Therefore, there’s no reason to use apostrophes, and the only possible answer is (D), which dispenses
with the apostrophes altogether.

As in the previous question, there’s no need for any punctuation, and in a question like this, you’re being
tested on whether you can spot unnecessary punctuation.

But sometimes the apostrophes will be necessary. Let’s have a look at another.



8  It’s tough to get in to you’re top-choice schools.

8.

A) NO CHANGE
B) Its tough to get in to your
C) Its tough to get in to you’re
D) It’s tough to get in to your

Here’s How to Crack It
Check what’s changing in the answer choices. The main changes have to do with apostrophes,
particularly on the words its/it’s and your/you’re.

The first word, its/it’s, needs an apostrophe: It creates the contraction it is. Therefore, because this one
needs an apostrophe, get rid of (B) and (C). As for the other, this word is possessive (as in, the top-choice
schools belonging to you), but remember: Possessive nouns need an apostrophe, but possessive pronouns
don’t. Therefore, because you is a pronoun, this word should be spelled your, as it is in (D).

Phew! These apostrophes can get a little tricky, so let’s try a few more. On these (as on many parts of the
SAT), you’ll find that using your ear and sounding things out doesn’t really help all that much.

Circle the option that works. The big question is, apostrophes or no apostrophes? You can find the
answers on this page.

i. Tinas/Tina’s boss said shes/she’s allowed to take the next few days/day’s off.
ii. If your/you’re not coming to my party, its/it’s really fine with me.
iii. There/they’re are really no good reasons/reason’s for your/you’re bad attitude.
iv. Well/we’ll get back to you as soon as your/you’re application is received.
v. Its/it’s his/his’ guacamole, and he said we cant/can’t have any because its/it’s not ours/our’s.

CONCLUSION
In sum, we’ve looked at all the punctuation you’d ever need on the SAT. It’s really not that much, and
you probably knew a lot of it already. In general, checking what’s changing in the answer choices can
help reveal mistakes that you may not have heard, and POE can help you narrow those answers down.

Punctuation rules are easy to learn, as is the biggest rule of all about punctuation.

Know why you are using punctuation, whether that punctuation is STOP, HALF-STOP, GO,
commas, or apostrophes. If you can’t cite reasons to use these punctuation marks, don’t use them!

Try out these skills on the drill on the next page.

Answers to Questions on this page:

i. NECESSARY to the meaning of the sentence (no commas). If you remove the italicized part, the
sentence is not adequately specific.

ii. UNNECESSARY to the meaning of the sentence (commas). If you remove the italicized part, the



sentence is still complete and does not change meaning.
iii. NECESSARY to the meaning of the sentence (no commas). If you remove the italicized part, the

sentence is not adequately specific.
iv. UNNECESSARY to the meaning of the sentence (commas). If you remove the italicized part, the

sentence is still complete and does not change meaning.
v. NECESSARY to the meaning of the sentence (no commas). If you remove the italicized part, the

sentence is no longer complete.

Answers to Questions on this page:

i. Tina’s, she’s, days
ii. you’re, it’s
iii. There, reasons, your
iv. We’ll, your
v. It’s, his, can’t, it’s, ours



Writing and Language Drill 2
Use what you’ve learned in this chapter in the drill questions that follow. Answers can be found on this
page.
Time: 7–8 minutes

More and more of our lives are mechanized, and at some point, we have to start wondering,
what’s the limit of that mechanization? Many factory workers in the 19th century thought their
jobs 1  were safe but we know now that they were wrong. Many people 2  in today’s world
believe there jobs are safe, but how safe are those jobs really?

Studies abound that ask whether man or machine is better at particular tasks, and the results
are not always so obvious. Sure, a machine is obviously 3  better at say, welding huge pieces of
steel together, but what would you say if someone told you people are more likely to open up to
a machine than to a psychologist? Or that a machine could write a quicker, more efficient news
story than an experienced reporter could?

1.

A) NO CHANGE
B) were safe, but we know
C) were safe; but we know
D) were safe. But we know

2.

A) NO CHANGE
B) in todays world believe their jobs
C) in todays world believe they’re jobs
D) in today’s world believe their jobs

3.

A) NO CHANGE
B) better at, say welding
C) better at, say, welding
D) better at say welding

These questions may seem overly pessimistic (or overly optimistic depending on 4  your
point of view); however, some recent studies have been truly remarkable. Take Ellie, a computer
program used primarily to diagnose patients with 5  depression, PTSD and other mood
disorders. Many patients found it easier to talk to “Ellie” than 6  to a real person: she didn’t
react in some of those seemingly judgmental ways that a person would, and her voice 7  never
broke on top of that she could help psychologists to diagnose mental illnesses better than human
observation could. She could detect facial movements or voice tones that a person might have
not heard or ignored.

4.



A) NO CHANGE
B) your point of view), however,
C) you’re point of view), however,
D) you’re point of view); however,

5.

A) NO CHANGE
B) depression, PTSD, and other
C) depression, PTSD, and, other
D) depression, PTSD, and other,

6.

A) NO CHANGE
B) to a real person, she
C) to a real person; but she
D) to a real person she

7.

A) NO CHANGE
B) never broke, on top of that,
C) never broke. On top of that,
D) never broke; on top, of that,

Whether Ellie is the way of the future is yet to be determined. We can’t know right now, but
there is no question that she raises some interesting questions, not only about 8  the work of
psychologists’, but also about all of what we think are definitively human activities.

On the other side of the discussion, however, there’s some evidence that humans may have
the upper hand. In some of the more basic 9  tasks those learned before the age of about 10
humans have a huge upper hand. Computers can do the complex thinking, but one thing with
which they have a lot of trouble is, paradoxically, simplicity. Sure, a computer 10  can tell your
washer’s and dryer’s what a perfect washing and drying cycle is, but can it fold your laundry?
Your GPS can tell you the fastest route to the next state, but can it tell you the prettiest way to
go or the best restaurants along the way? Not without humans!

8.

A) NO CHANGE
B) psychologists work
C) the work of psychologists
D) the work of psychologist’s

9.

A) NO CHANGE
B) tasks those learned before the age of about 10, humans
C) tasks, those learned before the age of about 10 humans
D) tasks, those learned before the age of about 10, humans



10.

A) NO CHANGE
B) can tell your washer and dryer what
C) can tell you’re washers and dryers
D) can tell you’re washer and dryer

While the battle of man against machine rages 11  on. The questions will persist. No matter
who wins, though, humans will almost assuredly find ways to adapt: that’s something we’ve
been doing for thousands of years, which is something that no computer can say.

11.

A) NO CHANGE
B) on; the
C) on—the
D) on, the



WRITING AND LANGUAGE DRILL 2: ANSWERS AND EXPLANATIONS
1. B The first change in the answer choices is the punctuation after the word safe. The idea Many

factory workers in the 19th century thought their jobs were safe is a complete idea. The idea
that follows, we know now that they were wrong, is also a complete idea. Two complete ideas
must be separated by STOP punctuation. Choice (A) uses no punctuation between the ideas;
eliminate (A). Choices (C) and (D) use STOP punctuation followed by the conjunction but,
which makes the second part of the sentence an incomplete idea. Choice (B) uses the
combination of a comma and the conjunction but, which together function as STOP
punctuation. Choice (B) is the correct answer.

2. D The first change in the answer choices is the removal of the apostrophe in the word today’s, so
the question is testing possession. To determine whether the word is possessive and requires an
apostrophe, consider the word that follows, world. Because the passage discusses the world of
today, today’s is possessive, and the form with the apostrophe is correct. Eliminate (B) and (C).
The next decision to be made is between there and their. Because the word refers to the jobs
belonging to the people, the possessive pronoun their is consistent with the meaning of the
sentence. Therefore, (D) is the correct answer.

3. C Notice that the placement of commas is changing in the answer choices. This indicates that the
question is testing comma rules. In the sentence, the word say has a meaning similar to “for
example.” This makes the word say unnecessary information. To make the commas consistent
with this meaning, commas before and after the word are necessary. Choice (C) is correct.

4. A The first change in the answer choices is between your and you’re. Your is a possessive
pronoun, while you’re is a contraction for the you are. The sentence requires the possessive form
of the word, not the contraction. Eliminate (C) and (D). The next change is the punctuation
after the close of the parentheses. Since parentheses indicate unnecessary information, you
should check the punctuation by reading the sentence without the parenthetical information.
The phrases These questions may seem overly pessimistic and However, some recent studies
have been truly remarkable are both complete ideas. STOP punctuation is necessary, so
eliminate (B). Choice (A) is the correct answer.

5. B Notice that the placement of commas is changing in the answer choices. Therefore, this question
is testing comma rules. The underlined portion is part of a list. The rule for comma use in a list is
to have a comma after every item in the list. The items in the list here are depression, PTSD, and
other mood disorders. Therefore, a comma is needed after depression and after PTSD, but not
after other or and. The correct answer is (B).

6. A The first change in the answer choices is the punctuation after person. The idea preceding the
punctuation is complete, and the idea that follows is also complete. The answer must have
punctuation that is consistent with two complete ideas. Choice (D) has no punctuation;
eliminate (D). A comma without one of the FANBOYS is not STOP punctuation; eliminate (B).
Choice (C) uses STOP punctuation followed by the conjunction but, which makes the second
part of the sentence an incomplete idea. Eliminate (C). Choice (A) is the correct answer.

7. C Notice the punctuation changing in the answer choices. The idea ending with broke is a
complete idea. The idea that follows, beginning with on top of that, is also a complete idea. Look
for answer choices with STOP punctuation. Choice (A) has no punctuation; eliminate (A).
Choice (B) has a comma, but a comma without one of the FANBOYS is not able to separate
complete ideas; eliminate (B). Choice (C) has a period, and (D) has a semicolon, which are both
acceptable forms of punctuation for separating complete ideas. However, (D) includes an



unnecessary comma after top, so eliminate (D). The correct answer is (C).

8. C Notice the wording and the use of an apostrophe changing in the answer choices, which
indicates that the question is testing possession. When using the phrase the work of, possession is
already accounted for, and an apostrophe is not needed in psychologists. Eliminate (A) and (D).
When using the phrase psychologists work, the apostrophe is necessary; eliminate (B). Choice
(C) is the correct answer.

9. D Notice the placement of commas changing in the answer choices; this question is testing comma
rules. The commas in the answer choices are placed after the word tasks and/or after the
number 10. The phrase those learned before the age of about 10 is unnecessary information. The
answer choice consistent with unnecessary information must have commas before and after the
phrase. Therefore, (D) is the correct answer.

10. B The first change in the answer choices is between your and you’re, so the question is testing
possession. Your is a possessive pronoun, while you’re is a contraction for you are. The
possessive form is consistent with the meaning of the sentence. Eliminate (C) and (D). Choice
(A) includes apostrophes on the words washers and dryers, which implies possession. This is not
consistent with the meaning of the sentence. Eliminate (A). Choice (B) is correct.

11. D Notice the punctuation changing in the answer choices. The idea preceding the punctuation
change, While the battle of man against machine rages on, is not a complete idea. Therefore,
eliminate any answer choices using punctuation consistent with complete ideas. Eliminate (A)
and (B). A dash must follow a complete idea, so eliminate (C). Choice (D) is the correct answer.



Summary
◦  Remember STOP, HALF-STOP, and GO punctuation.

• STOP punctuation can link only complete ideas.
• HALF-STOP punctuation must be preceded by a complete idea.
• GO punctuation can link anything except two complete ideas.

◦ When you see STOP punctuation changing in the answer choices, use the Vertical Line Test.

◦ On the SAT, there are only four reasons to use a comma:
• STOP punctuation (with one of the FANBOYS)
• GO punctuation
• after every item in a list
• to set off unnecessary information

◦ On the SAT, there are only two reasons to use an apostrophe:
• possessive nouns (NOT pronouns)
• contractions

◦ Know why you are using punctuation, whether that punctuation is STOP, HALF-STOP, GO,
commas, or apostrophes. If you can’t cite reasons to use these punctuation marks, don’t use them!



Chapter 8
Words
In addition to testing punctuation, the Writing and Language Test will focus on words—mainly nouns,
pronouns, and verbs. While we will discuss a few of these grammatical concepts along the way, this
chapter will boil these many concepts down to three main terms: Consistency, Precision, and Concision.
With less minutia to remember, you will be able to work through Words questions with confidence and
ease.



THE WORDS CHANGE, BUT THE SONG REMAINS THE SAME
In the last chapter, we looked at what to do when the SAT is testing punctuation. In this chapter, we’re
going to look at what to do when the SAT is testing words—mainly verbs, nouns, and pronouns.

Our basic strategy, however, has remained the same. As we saw in the previous two chapters, when faced
with an SAT Writing and Language question, we should always

Check what’s changing in the answer choices and use POE.

Achieve Grammar
Greatness

While you don’t need to
be a grammar expert to

do w ell on the W & L Test,
you may w ant to brush up

on your grammar terms,
especially if  you’re feeling
a bit rusty. Pick up a copy
of Grammar Smart for a

quick refresher!

As you will notice, throughout this chapter, we talk a lot about certain parts of speech, but we don’t really
use a lot of grammar terms. That’s because we find that on the SAT, the correct answers across a lot of
different parts of speech can be summed up more succinctly with three basic terms: Consistency,
Precision, and Concision.

You don’t need to know a ton of grammar if you can remember these three basic rules.

CONSISTENCY: Correct answers are consistent with the rest of the sentence and the passage.

PRECISION: Correct answers are as precise as possible.

CONCISION: Barring other errors, correct answers are as concise as possible.

Let’s look at some examples of each.

Consistency

The speakers of what has come to be known as 1  Appalachian English has used a form of
English that few can explain.

1.

A) NO CHANGE



B) Appalachian English uses
C) Appalachian English use
D) Appalachian English using

Here’s How to Crack It
First, as always, check what’s changing in the answer choices. In this case, Appalachian English stays the
same, but the forms of the verb to use change. Therefore, because the verbs change, we know that the
question is testing verbs.

When you see verbs changing in the answer choices, the first thing to check is the subject of the sentence.
Is the verb consistent with the subject? In this case, it’s not. The subject of this sentence is speakers,
which is plural. Therefore, (A) and (B) have to be eliminated, and (D) creates an incomplete idea. Only
(C) can work in the context.

Thus, when you see verbs changing in the answer choices, check the subject first. Subjects and verbs need
to be consistent with each other.

Let’s have a look at another.

Many scholars believe Appalachian pronunciation comes from Scots-Irish immigration, but 
2  some theorizes that this dialect of English may be closer to what Londoners spoke in

Elizabethan times.

2.

A) NO CHANGE
B) some theorized
C) some have theorized
D) some theorize

Here’s How to Crack It
Check what’s changing in the answer choices. The word some remains consistent, but the verbs are
changing. Remember from the first question that whenever you see verbs changing, make sure the verb
is consistent with the subject. Because the subject of this sentence is some, you can eliminate (A), which
isn’t consistent.

Then, because all the others are consistent with the subject, make sure they are consistent with the other
verbs. It looks like all the other verbs in this sentence—believe, comes, may be—are in the present tense,
so the underlined verb should be as well, as it is in (D). Choices (B) and (C) could work in some contexts,
but not this one!

As you can see, verbs are all about consistency.

When you see verbs changing in the answer choices, make sure those verbs are

• CONSISTENT with their subjects



• CONSISTENT with other verbs in the sentence and surrounding sentences

Let’s try one that has a little bit of everything.

Trying to understand these changes 3  demonstrate that although we all technically speak
English, we speak very different languages indeed.

3.

A) NO CHANGE
B) demonstrate that although we all technically spoke English, we speak
C) demonstrates that although we all technically speak English, we might have been

speaking
D) demonstrates that although we all technically speak English, we speak

Here’s How to Crack It
Check what’s changing in the answer choices. It looks like lots of verbs!

Let’s start with the first. See which one, demonstrate or demonstrates, is consistent with the subject. That
subject is Trying, which is singular, thus eliminating (A) and (B).

Then, we have to choose between speak and might have been speaking. Since both of these are consistent
with the subject we, let’s try to pick the one that is most consistent with other verbs. The only other verbs
are demonstrates and speak, both of which are in the present tense and don’t use the odd might have
been form. Therefore, if we have to choose between (C) and (D), (D) is definitely better.

Consistency applies across the test. Let’s see another question in which the idea of Consistency might help
us.

Appalachian-English speakers and 4  their family communicate in a way that shows just
how influential diversity can be on the language we speak.

4.

A) NO CHANGE
B) they’re families communicate
C) their families communicate
D) their family communicates

Here’s How to Crack It
Check the answer choices first. It looks like pretty much everything is changing here: they’re/their,
families/family, and communicate/communicates. Let’s look at the ones we have done already.

We can’t cite a good reason to use an apostrophe, so let’s get rid of (B). Then, the verb changes, so let’s
check the subject. That subject is Appalachian-English speakers and their family/families, which is plural



regardless of the word family or families. Keep the verb consistent with the plural subject and eliminate
(D).

Then, we have to choose between family and families, two nouns. As with verbs, nouns are all about
consistency. When you see nouns changing in the answer choices, make sure they are consistent with the
other nouns in the sentence. In this case, we are talking about Appalachian-English speakers, all of them,
so we must be talking about all of their families as well. Many speakers must mean many families, as (C)
suggests.

Noun consistency can show up in other ways as well. Let’s have a look at question 5.

The language of the West Virginians in Applachia is almost nothing like 5  New Yorkers or
even other West Virginians.

5.

A) NO CHANGE
B) the language of New Yorker’s or even other West Virginian’s.
C) that of New Yorkers or even other West Virginians.
D) people from New York or from West Virginia.

Here’s How to Crack It
Look at what’s changing in the answer choices. It looks like the main change is between the nouns—New
Yorkers or even other West Virginians and the language. We saw in the last problem that when nouns
are changing in the answer choices, we want to make sure those nouns are consistent with other nouns
in the sentence.

In this case, the nouns are being compared. The language of Appalachia is being compared with the
language of New Yorkers and West Virginians. Choices (A) and (D) suggest that the language is being
compared with the people, so those are inconsistent. Then, (B) contains some unnecessary apostrophes,
so only (C) is left.

The SAT calls this concept “faulty comparison,” but we don’t have to know that name. Instead, we can
just remember that nouns have to be consistent with other nouns. When the answer choices show a
change in nouns, look for the sentence’s other nouns. They’ll provide the clue!

Scholars today are not sure whether to call it a purely European dialect or 6  a uniquely
American one.

6.

A) NO CHANGE
B) uniquely American.
C) a unique one.
D) American.



Here’s How to Crack It
Check what’s changing in the answer choices. There’s a fairly significant change between American and
American one. As in the previous sentence, let’s make sure this is consistent. The part of the sentence
right before the underlined portion refers to a European dialect, so we should make our part of the
sentence consistent: an American dialect, not merely American, as in (B) and (D).

Then, we are down to (A) and (C). The difference here comes between the words unique and uniquely
American. While we do want to be concise when possible, we need to make sure first and foremost that
we are being precise. Choice (A) is more precise than (C) in that it has a clearer relation to the European
dialect with which it is being contrasted. Therefore, (A) is the correct answer in that it is the most
consistent with the rest of the sentence and the most precise of the remaining possible answers.

Consistency

• When the verbs are changing in the answer choices, make sure those verbs are consistent
with their subjects and with other verbs.

• When the nouns are changing in the answer choices, make sure those nouns are consistent
with the other nouns in the sentence and the paragraph.

Precision
Consistency is probably the most important thing on the SAT, but precision is a close second. Once you’ve
made sure that the underlined portion is consistent with the rest of the sentence, then make sure that the
underlined portion is as precise as possible. Perfect grammar is one thing, but it won’t matter much if no
one knows what the writer is talking about!

Let’s hear that one more time.

Once you are sure that a word or phrase is consistent with the non-underlined portion of the
sentence, make that word or phrase as precise as you can.

Really, 7  most are collections of many influences, but the Appalachian dialect seems
unique.

7.

A) NO CHANGE
B) most of them
C) most Americans
D) most American dialects

Here’s How to Crack It
Check what’s changing in the answer choices. The changes could be summed up with the question “most



what?” We’ve got four different options, so let’s use our main guiding principles of consistency and
precision.

First of all, there’s a comparison in this sentence between different kinds of dialects, so (C) can be
eliminated because that explicitly changes the comparison to something else inconsistent.

Then, let’s be as precise as possible. Choices (A) and (B) are very similar in that they say most, but they
don’t specify what that most refers to. Even though these are grammatically consistent with the rest of
the sentence, they’re not quite precise enough, which makes (D) a lot better.

As question 7 shows, pronouns can be a bit of a challenge. They can appear in otherwise grammatically
correct sentences. Still, precision is key when you’re dealing with pronouns. See what you can do with
these sentences. Circle the potentially imprecise pronouns and rewrite the sentences. Answers can be
found on this page.

i. Certain dialects have obvious sources, but that doesn’t make it any easier to understand.

ii. Each of us speaks with an accent because of where they are from.

iii. Word choice and pronunciation it’s usually easy to hear in someone’s accent.

iv. Everyone uses some kind of dialect words in their everyday speech.

v. Movies, TV, the internet: it may be destroying differentiated dialects in the modern world.

Precision can show up in some other ways as well. Have a look at this question.

The Appalachian region’s 8  isolation has led to some hypotheses from major urban centers
that its dialect has remained intact from the days of its earliest settlers.

8.

A) NO CHANGE
B) isolation has led to some hypotheses that its dialect from major urban centers has

remained intact
C) isolation from major urban centers has led to some hypotheses that its dialect has

remained intact
D) isolation has led to some hypotheses that its dialect has remained intact from major

urban centers

Here’s How to Crack It
Check what’s changing in the answer choices. This step is crucial here because there are no obvious
grammatical errors, so the answer choices are essential to figuring out exactly what the question is asking
you to do.

In the end, the only difference among the answer choices is that the phrase from major urban centers is
in different places. In the end, we will just need to put that phrase in the most precise place, hopefully
right next to whatever it is modifying.

In this case, we can choose from among hypotheses, dialect, isolation, and intact. Which of these would
have the most precise need for the phrase from major urban centers? Because urban centers seems to
have something to do with place, we should eliminate (A), hypotheses, and (D), intact, which don’t have



anything to do with place. Then, because the passage as a whole has talked about the remoteness of the
Appalachian dialect, we can say for sure that it is not a dialect from major urban centers, eliminating
(B). All that remains, then, is (C), which completes the phrase isolation from major urban centers, which
is the most precise answer.

Let’s have a look at some more of these modifiers. Rewrite the sentence so the modifier makes the precise
sense that it should. Check your answers against those on this page.

i. With all its ins and outs, many people find language a tough thing to study.

ii. Dialects are really fascinating to anyone who wants to study them of a particular language.

iii. Once opened up, you can find endless mysteries in the study of language.

iv. I first learned about the Appalachian dialect from a professor in college at age 19.

v. Frankly pretty boring, Donald didn’t pay much attention in his linguistics class.

Concision
This is not to say, however, that more words always mean more precision. In fact, a lot of the time less is
more. If you were to ask for directions, which answer would you rather receive?

Turn right at Main Street and walk four blocks.

or

Since this street, Elm Street, is facing in a northerly direction, and your destination is due north
east, go east when you arrive at the intersection of Elm and Main. Going east will entail making a
right turn in quite that easterly direction. After having made this turn and arrived on the
perpendicular street…

The first one, obviously.

And that’s because concision is key when you want to communicate meaning. Really, as long as
everything else is in order—as long as the grammar and punctuation are good to go—the correct answer
will almost always be the shortest.

Let’s see an example.

It is precisely this isolation that has led many scholars to believe that Appalachian English is 
9  alike and similar to the English spoken in Shakespeare’s time.

9.

A) NO CHANGE
B) similar
C) likely similar
D) similarly alike

Here’s How to Crack It
Check what’s changing in the answer choices. In this case, the word similar appears in all the answer
choices, and in some it is paired with the word alike. Typically, if you see a list of answer choices wherein



one answer is short and the rest mean the same thing but are longer, the question is testing conciseness.

What, after all, is the difference between the words similar and alike? There really isn’t one, so there’s no
use in saying both of them, as in (A), or pairing them awkwardly, as in (D). In fact, the shortest answer
choice, (B), does everything the other choices do, but it does so in the fewest words. Therefore, (B) is the
correct answer.

Let’s see one more.

10  Whatever the case may be, Appalachian is a fascinating dialect, and we can only hope
that it persists against the onslaught of mass media.

10.

A) NO CHANGE
B) Whoop-de-doo, Appalachian
C) All things considered, Appalachian
D) Appalachian

Here’s How to Crack It
As always, check what’s changing in the answer choices. The changes could be summed up like this:
There’s a bunch of stuff before the word Appalachian. Does any of that stuff contribute in a significant
way to the sentence? No. Does the word Appalachian alone help the sentence to fulfill its basic purpose?
Yes. Therefore, the correct answer is (D).

As we have seen in this chapter, when SAT is testing words (any time the words are changing in the
answer choices), make sure that those words are

• Consistent. Verbs, nouns, and pronouns should agree within sentences and passages.
• Precise. The writing should communicate specific ideas and events.
• Concise. When everything else is correct, the shortest answer choice is correct.

Answers to Questions on this page:

i. it is the problem. Certain dialects have obvious sources, but that doesn’t make those dialects any
easier to understand.

ii. they is the problem. Each of us speaks with an accent because of where he or she is from.

iii. it’s is the problem. Change it’s to are! Word-choice and pronunciation are usually easy to hear in
someone’s accent.

iv.  their is the problem. Everyone uses some kind of dialect words in his or her everyday speech.

v. it is the problem. Movies, TV, the internet: all three may be destroying differentiated dialects in the
modern world.

Answers to Questions on this page:

i. Many people find language a tough thing to study because of all its ins and outs.



ii. Dialects of a particular language are really fascinating to anyone who wants to study them.

iii. Once opened up, the mysteries of a language can be endless.

iv. I first learned about the Appalachian dialect from a college professor when I was 19 years old.

v. Donald didn’t pay much attention in his linguistics class, which he found, frankly, pretty boring.



Writing and Language Drill 3
Answers can be found on this page.

Time: 7–8 minutes

War and Peace (1869) is 1  well-known and famous mainly for its length. Not many readers,
especially in the modern day, 2  has the time or the patience to work through Leo Tolstoy’s
1,400 pages, countless characters, and plot twists. 3  They are missing a major opportunity,
not only because the novel is more fun than its page count suggests, but also because it marks
the end of a particular moment in history.

1.

A) NO CHANGE
B) famous and well-known
C) famously well-known
D) well-known

2.

A) NO CHANGE
B) have
C) are having
D) do have

3.

A) NO CHANGE
B) Those readers
C) Many of them
D) Some

Czech novelist Milan Kundera cited Tolstoy as the last novelist who could 4  be possessing
the sum of his era’s human knowledge. This may seem like an odd claim. Some people may be
very intelligent, others may be know-it-alls, but is it really possible to know everything? A book
like War and Peace makes the case that it is possible to know it all, or at least that it was
possible, 5  alongside Tolstoy’s other great novels and non-fiction writings. Shakespeare 6
seemed to have an emotional vocabulary that was advanced for his age, but Tolstoy lived in 7
an era of facts and discoveries, and his novels show the fruits of his vast study. It is frankly
conceivable that a man with Tolstoy’s leisure, intelligence, and curiosity 8  learns about his
age’s most current findings in literature, politics, religion, and science.

4.

A) NO CHANGE
B) of had
C) possess
D) possessed



5. If the punctuation were adjusted accordingly, the best placement for the underlined portion
would be

A) where it is now.
B) at the beginning of the sentence.
C) after the word that.
D) after the word least.

6.

A) NO CHANGE
B) seems having
C) has
D) seemingly has

7.

A) NO CHANGE
B) an era,
C) a historical time period,
D) one,

8.

A) NO CHANGE
B) had been learning
C) could have learned
D) are learning

The very fact that such an achievement is impossible now shows us just how much things
have changed since Tolstoy’s death in 1910. 9  This was the year, in fact, that Virginia Woolf
cited in her oft-quoted remark, “On or about 1910 human character changed.” If we at least
entertain the idea that she is correct, we can begin to see why she would be willing to make such
a grandiose remark. After 1910, the twentieth century started in earnest. Knowledge became
more complex as it became more specialized, and although airplanes seemed to make the world
a smaller place, the differences among all the places in that small world truly emerged.

9. The writer is considering deleting the phrase since Tolstoy’s death in 1910 and ending the
sentence with a period after the word changed. Should the phrase be kept or deleted?

A) Kept, because it contributes to the essay’s biographical sketch of the author of War and
Peace.

B) Kept, because it introduces a topic of discussion that is continued throughout the
paragraph.

C) Deleted, because the remainder of the paragraph describes the insignificance of
Tolstoy’s death.

D) Deleted, because the paragraph as a whole is focused on the achievements of another
author.

War and Peace is the great document of that pre-1910 era, of a moment when the great
scientists were also 10  into philosophy and when the great mathematicians were also the great



theologians. A great discovery in one field could also be 11  another. Although it was certainly
remarkable, it was also possible for a man like Tolstoy to have a fundamental grasp of all that
united the many branches of knowledge. Tolstoy’s achievement is impossible today, but it is a
wonderful reminder of the value of intellectual curiosity and cosmopolitanism. No matter how
brilliant and refined we may become, we can always stand to be reminded that there is a world
outside of our immediate circle.

10.

A) NO CHANGE
B) fascinated with philosophical inquiry
C) interested in philosophy
D) the great philosophers

11.

A) NO CHANGE
B) another field.
C) a great discovery for another.
D) the same thing elsewhere.



WRITING AND LANGUAGE DRILL 3: ANSWERS AND EXPLANATIONS
1. D Notice that the length of the phrase is changing in the answer choices. Some of the answer

choices have extra words, which indicates that the question is testing concision. Because the
words famous and well-known are synonyms, it would be redundant to use both. Choose the
most concise answer, which eliminates this redundancy. Choice (D) is correct.

2. B Since the verb is changing in the answer choices, the question is testing subject-verb agreement.
First, find the subject. Readers is the subject of the sentence, which is plural. The verb will need
to be consistent with that subject. Eliminate (A). The remaining options are all plural, but only
(B) is concise and consistent with the meaning of the sentence, which makes it the correct
answer.

3. B When the use of pronouns changes in the answer choices, the question is usually testing
precision. It is unclear who many of them, they, and some are. Only (B) precisely identifies
readers as the subject. Choice (B) is the correct answer.

4. C Notice that verb tense is changing in the answer choices. The word could precedes the
underlined portion, so in order to be consistent with the sentence, the verb should be in its base
form. Eliminate (A) and (D). Otherwise, could can be followed by have, not of. Eliminate (B).
Choice (C) is the correct answer.

5. B The question asks for the best placement of the underlined portion, which is a reference to
Tolstoy’s other novels and writings. Therefore, its best placement is next to the mention of one of
his novels: War and Peace. Of the answer choices, (B) does this the best. Choice (B) is the
correct answer.

6. A Notice that verb tense changing in the answer choices. The subject of the sentence is
Shakespeare, a playwright from the past. Therefore, to remain consistent with the sentence, use
past tense. Eliminate (B), (C), and (D) because they use verbs in the present tense. Choice (A) is
correct.

7. A The description of Tolstoy’s time is changing in the answer choices. The sentence refers to
Tolstoy’s vast study. The only answer choice that is consistent with the idea of a vast study is
(A), which is the correct answer.

8. C Again, notice that verb tense changing in the answer choices. The sentence here refers to
Tolstoy, a writer from the past. Therefore, to remain consistent with the sentence, use past tense.
Eliminate (A) and (D). Because the sentence is remarking on Tolstoy’s ability to learn so much,
the use of the word could is most consistent with the meaning of the sentence. Choice (C) is the
correct answer.

9. B The question asks whether the phrase since Tolstoy’s death should be deleted. The phrase is
consistent with the content of the paragraph and precisely identifies the time period in question.
The phrase should be kept. Eliminate (C) and (D). The phrase does more to introduce the time
period as a topic of discussion than to describe Tolstoy himself, so eliminate (A). The correct
answer is (B).

10. D Notice the wording changing in the answer choices. The great scientists were also the great
philosophers is the only choice that is consistent with the second half of the sentence, which says
the great mathematicians were also the great theologians. Choice (D) is the correct answer.

11. C Again, notice the wording changing in the answer choices. In the sentence, it is not clear what



the underlined portion, the pronoun another, is referring back to. Choice (C) clarifies this
confusion and is consistent with the idea in the previous sentence that scientists were also
philosophers and mathematicians were also theologians. The correct answer is (C).



Summary
◦ When faced with a Writing and Language question, always check what’s changing in the answer

choices and use POE.

◦ The correct answers across a lot of different parts of speech can be summed up succinctly with three
basic terms: Consistency, Precision, and Concision. You don’t need to know a ton of grammar if you
can remember these three basic rules:
• Consistency: Correct answers are consistent with the rest of the sentence and the passage.
• Precision: Correct answers are as precise as possible.
• Concision: Barring other errors, correct answers are as concise as possible.

◦ When you see verbs changing in the answer choices, make sure those verbs are consistent with their
subjects as well as with other verbs in the sentence and surrounding sentences.

◦ When the nouns are changing in the answer choices, make sure those nouns are consistent with the
other nouns in the sentence and the paragraph.

◦ Once you are sure that a word or phrase is consistent with the non-underlined portion of the
sentence, make that word or phrase as precise as you can.

◦ Concision is key when you want to communicate meaning. As long as the grammar and
punctuation are good to go, the correct answer will almost always be the shortest.



Chapter 9
Questions
In the previous chapters, we’ve seen “questions” that don’t have questions at all. In this chapter, we will
deal with those questions that actually do contain questions and some of the strategies that can help to
simplify them.



AND THEN SAT WAS LIKE, “HEY, CAN I ASK YOU A QUESTION?”
In the previous two chapters, we saw most of the concepts that will be tested on the Writing and
Language Test. In this chapter, we’re not going to learn a lot of new stuff in the way of grammar.
Instead, we’ll look at some of the questions you’ll see in this section.

As we’ve seen, a lot of the questions on the Writing and Language Test aren’t questions at all. They’re just
lists of answer choices, and we start the process of answering them by asking a question of our own:
“What’s changing in the answer choices?”

Because you need to move quickly through this test, you may fall into the habit of not checking for
questions. Even when you do read the questions, you may read them hastily or vaguely. Well, we are
here to tell you that neither of these approaches will work.

The most important thing about Writing and Language questions is that you notice those questions
and then answer those questions.

This may seem like just about the most obvious advice you’ve ever been given, but you’d be surprised how
much less precise your brain is when you’re working quickly.

Here’s an example. Do these next 10 questions as quickly as you can.

1. 2 + 1 =

2. 1 + 2 =

3. 3 + 1 =

4. 3 + 2 ≠

5. 1 + 2 =

6. 2 – 1 <

7. 2 ± 2 =

8. 3 + 1 =

9. 3 + 2 =

10. 3 + 3 ≠

Now check your answers.

1. 3

2. 3

3. 4

4. Anything but 5

5. 3



6. Any number greater than 1 (but not 1!)

7. 0 or 4

8. 4

9. 5

10. Anything but 6

Now, it’s very possible that you got at least one of those questions wrong. What happened? It’s not that
the questions are hard. In fact, the questions are about as easy as can be. So why did you get some of
them wrong? You were probably moving too quickly to notice that the signs changed a few times.

This is a lot like the Writing and Language Test. You might miss some of the easiest points on the whole
test by not reading carefully enough.

As we will see throughout this chapter, most of the questions will test concepts with which we are already
familiar.

WORDS AND PUNCTUATION IN REVERSE
Many of the concepts we saw in the chapters on punctuation and words show up explicitly with
questions, but usually there’s some kind of twist.

Here’s an example.

Most people are familiar with the idea of a gender pay 1  gap. What most people don’t realize
is just how persistent that pay gap has been.

1. Which of the following alternatives to the underlined portion would NOT be acceptable?

A) gap; what
B) gap: what
C) gap, however,
D) gap, but

Here’s How to Crack It
First and foremost, it’s important to notice the question. This one is asking for the alternative that would
NOT be acceptable, so we’ll need to find an answer that doesn’t work.

In the meantime, let’s go through the steps. What’s changing in the answer choices? STOP, HALF-STOP,
and GO punctuation. Use the Vertical Line Test between the words gap and what. The idea before the
line, Most people are familiar with the idea of a gender pay gap, is complete. The idea after the line, what
most people don’t realize is just how persistent that pay gap has been, is also complete. Therefore, we
need either STOP or HALF-STOP punctuation.

Choices (A) and (B) definitely provide the punctuation we want. Choice (D) doesn’t look like it does, but
remember! But is one of the FANBOYS, and comma + FANBOYS is one of the forms of STOP
punctuation! Therefore, the only choice that doesn’t work in the context is (C), so it is the alternative that
would NOT be acceptable.



Notice how important that word NOT was in this question. If you missed it, you might have thought the
question had three correct answers!

Let’s try another.

The 2  size of the gap may have narrowed, but we still have a long way to go.

2. Which of the following substitutions would be LEAST acceptable?

A) magnitude
B) proportion
C) vastness
D) immensity

Here’s How to Crack It
Again, the question asks for the LEAST acceptable, so find and eliminate answers that work. In this case,
we need something similar in meaning to the word size as it is used in this sentence. All four words mean
something similar to size in different contexts, but we want something that refers to just how large the
gap is, so (A), (C), and (D) would work.

Choice (B) does give a synonym for the word size, but it means something more like “dimensions” than
“largeness,” so it is the LEAST acceptable of the substitutions.

Let’s look at another that deals with some of the topics we’ve seen earlier.

The problem has certainly gained a good deal of traction in public debates. The fact that it has
gained such traction makes us wonder why isn’t there more significant action to combat the
gender pay gap. 3

3. Which of the following gives the best way to combine these two sentences?

A) The problem has certainly gained a good deal of traction in public debates; the fact
that it has gained such traction makes us wonder why isn’t there more significant
action to combat the gender pay gap.

B) The problem has certainly gained a good deal of traction in public debates, which
raises the question of why more isn’t being done to combat the gap.

C) The problem has certainly gained a good deal of traction in public debates: this fact of
more public attention raises a serious question of why more isn’t being done to close
that gap.

D) The problem has certainly gained a good deal of traction in public debates. Why isn’t
more being done to combat the gap?

Here’s How to Crack It
The question asks us to combine the two sentences. Your eyes were probably drawn immediately to (D),
which is the most concise of the choices. There’s just one problem: (D) doesn’t answer the question! The



question asks to combine the sentences, and while (D) shortens them, it doesn’t combine them.

Therefore, (B) is the answer. It combines the sentences and shortens them a bit, unlike (A) and (C),
which combine the sentences, but don’t really do much beyond changing the punctuation.

Questions like question 3 are why…

The most important thing about Writing and Language questions is that you notice those questions
and then answer those questions.

PRECISION QUESTIONS
Not all questions will be just applications of punctuation and words. Some questions will ask you to do
more specific things. Remember the three terms we kept repeating in the Words chapter: Consistency,
Precision, and Concision. We’ll start with the Precision-related questions. Even when Precision is not
asked about directly, or when it is mixed with Consistency or Concision, remember this:

Answer the question in the most precise way possible. Read literally!

Let’s try one.

The question of unequal pay for women draws on many other broader social issues. 4

4. The writer is considering deleting the phrase of unequal pay for women from the preceding
sentence. Should this phrase be kept or deleted?

A) Kept, because removing it would remove a crucial piece of information from this part
of the sentence.

B) Kept, because it reminds the reader of social injustice in the modern world.
C) Deleted, because it wrongly implies that there is a disparity between what women and

men are paid.
D) Deleted, because it gives information that has no bearing on this particular text.

Here’s How to Crack It
This question asks whether we should keep or delete the phrase of unequal pay for women. Without that
phrase, the sentence reads, The question draws on many other broader social issues. Because nothing in
this sentence or any of the previous ones specifies what this question might be, we should keep the phrase.
We want to be as precise as possible!

And, as (A) says, we want to keep the phrase because it is crucial to clarifying precisely what the question
is. Choice (B) is a little too grandiose a reason to keep the phrase, especially when the whole passage is
about the particular injustice of the gender pay gap. Choice (A) is the correct answer.



Let’s try another.

The gender disparities persist in areas other than pay. It is a kind of open secret, for instance,
that women have had the right to vote in the United States for less than a century. 5  There is
a long history of misogyny written into the very cultural and social fabric of the United States.

5. At this point, the writer is considering adding the following true statement:

The year that women’s suffrage became legal in the United
States was also the year that the American Football League
was formed under the leadership of Jim Thorpe.

Should the writer make this addition here?

A) Yes, because it gives a broader context to the achievement of women’s suffrage.
B) Yes, because it helps to ease some of the political rhetoric in the rest of the passage.
C) No, because it does not contribute in a significant way to the discussion of the gender

pay gap.
D) No, because the question of gender pay is irrelevant when all football players are men.

Here’s How to Crack It
The proposed sentence does contain an interesting bit of information, but that piece of information has no
clear place either in these few sentences or in the passage as a whole. Therefore, it should not be added,
thus eliminating (A) and (B).

Then, because it does not play a significant role in the passage, the sentence should not be added for the
reason stated in (C). While (D) may be true in a way, it does not reflect anything clearly relating to the
role the sentence might play in the passage as a whole. Read literally, and answer as literally and precisely
as you can.

CONSISTENCY QUESTIONS
Just as questions should be answered as precisely as possible, they should also be answered with
information that is consistent with what’s in the passage.

When answering consistency questions, keep this general rule in mind:

Writing and Language passages should be judged on what they do say, not on what they could say.
When dealing with Style, Tone, and Focus, make sure to work with the words and phrases the
passage has already used.

Let’s look at two questions that deal with the idea of consistency.

[1] One need look no further than to the idea of the “traditional” family. [2] The shift,
however, has yet to produce a substantive increase in how women, who are now nearly as likely



to work as men, are paid. [3] In this idea, the father of the family earns the family wage 6  and
gives the children his last name. [4] With such an idea bolstering what many consider to be the
goal inherent in the “American dream,” it is no wonder that women in the workplace should
have a somewhat degraded position. [5] Shifting social and economic roles, however, have
begun to change how people think about gender roles within the family. 7

6. Which of the following choices would best complete the distinction described in this
sentence and the paragraph as a whole?

A) NO CHANGE
B) while the mother tends to the children and the home.
C) though his interest in masculine things like sports may vary.
D) but will only be able to achieve a wage commensurate with his skills and education.

7. The best placement for sentence 2 would be

A) where it is now.
B) before sentence 1.
C) after sentence 4.
D) after sentence 5.

Here’s How to Crack It
Let’s look at question 6 first. In this case, the question tells us exactly what to look for: something that
would complete the distinction in the sentence, a distinction made between what is expected of a man and
a woman in a “traditional” family. Choices (A), (C), and (D) may be true in some definitions of what that
“traditional” family is, but none of those answers fulfills the basic demands of the question. Only (B) does
so by describing what is expected of a mother in contrast to what is expected of a father, as described
earlier in the sentence.

Now, as for question 7, we need to find some very literal way to make Sentence 2 consistent with the rest
of the paragraph. Look for words and phrases that will link Sentence 2 to other sentences. Remember, it’s
not what the passage could say; it’s what the passage does say. Sentence 2, we should note, starts with the
shift, thus clearly referring to a shift that has been mentioned before it. As such, Sentence 2 belongs after
Sentence 5, which discusses shifting social and economic roles.

As we have seen, these questions are not difficult, but they do require very specific things. Make sure you
read the questions carefully and that you answer those questions as precisely and consistently as you can.

The same goes for charts and graphs on the Writing and Language Test. Don’t let the strangeness of the
charts throw you off! Just read the graphs with as much precision as you can and choose the most
precise answers possible.

Let’s have a look at one.

Even as women’s roles in high-level positions, such as Congress, have increased almost five-
fold since 1981, 8  the pay that women receive relative to men has increased by only
approximately 33%.

8. Which of the following choices gives information consistent with the graph?



A) NO CHANGE
B) women’s wages have increased by over 80%.
C) the wages of women in Congress have decreased.
D) the efforts of women in Congress to raise wages have failed.

Here’s How to Crack It
This question is asking for what agrees with the graph. From what we have seen, these questions are
usually pretty straightforward. You don’t have to do anything overly complex with the graphs, and that is
certainly the case here.

It looks like “Women in Congress” goes up significantly where “Women’s Pay” remains relatively
consistent. The only choice that reflects that trend is (A). Choice (B) misreads the graph, and (C) and (D)
can’t be supported one way or the other. Choice (A) is therefore the correct answer.

In general, graphs on the SAT Reading and Writing and Language Tests are very straightforward, and
the fundamental question they ask is, “Can you read a graph?” These are easy points as long as you read
the graphs carefully and use POE.



CONCLUSION
As we have seen in this chapter, the SAT can ask a lot of different kinds of questions, but you’re not going
to have anything really crazy thrown at you. The biggest things to remember, aside from the punctuation
rules, are CONSISTENCY and PRECISION. If you pick answers that are precise and consistent with
other information in the passage, you should be good to go. Just make sure to answer the question!



Writing and Language Drill 4
Answers can be found on this page.
Time: 7–8 minutes

[1 ]

1  Genre in Hollywood movies is a constant but inconstant thing. Horror, Western, and Sci-
Fi movies are made every year, but the number of movies produced in each genre fluctuates
annually. For example, as the number of Westerns has stayed at or below about 25 per year
since the 1960s, the number of Zombie and Vampire films has risen, with Zombie films
increasing nearly six-fold.

1. Which of the following choices would best introduce the essay by pointing to the variability
in interest in different types of movies?

A) NO CHANGE
B) While many movie genres are staples in Hollywood, the popularity of these genres has

changed over time.
C) Everyone knows that the highest form of Hollywood film is the drama.
D) There’s a lot that you may not know about how films are made in Hollywood.

2. Which of the following gives information consistent with the graph?

A) NO CHANGE
B) has risen, with Vampire films increasing nearly six-fold.



C) has declined, with Zombie film production decreasing by a sixth.
D) has declined, with Vampire film production decreasing by a sixth.

[2 ]

While the saying goes that there’s “no accounting for the public’s taste,” 3  lots of people like
lots of different things. Why should the number of Westerns have remained relatively low while
the number of Zombie films has skyrocketed? Maybe we should ask the question another way:
what do people today get from Zombie films that they don’t from Westerns?

3. Which of the following choices would offer the most effective transition between the
previous paragraph and the current one?

A) NO CHANGE
B) these trends nonetheless invite us to try.
C) a lot of people don’t even care about Zombie movies.
D) science has not yet shown that zombies exist.

[3 ]

Westerns dominated the 1920s. Zombie films have dominated the 1990s and 2000s. Beginning
with these facts alone, we can start to see why these films might have been popular in different
eras. 4  The 1920s, for instance, was an American moment of crusade. 5  Only a tough
sheriff, the kind one might get in an old-west town, could find the perfect balance between
justice and 6  brutality. Thus, if the world could not be contained by law and order, at least
here was an imaginary space that could be in the West.

4. The writer is considering deleting the phrase in different eras and ending the sentence with
a period after the word popular. Should the phrase be kept or deleted?

A) Kept, because the meaning of the sentence changes without the phrase.
B) Kept, because it is interesting to think about history and film together.
C) Deleted, because the essay is more concerned with the genres’ popularity across time

periods.
D) Deleted, because the essay is already dull and could stand to have some words

removed.

5. At this point, the writer wants to insert an idea that will support the idea given in the
previous sentence (“The 1920s…crusade”). Which of the following true statements would
offer that support?

A) These were crusades altogether distinct from those conducted by the Catholic Church
starting in 1095.

B) The U.S. is still interested in crusade today, so it’s hard to see why they don’t make as
many Westerns anymore.

C) Led by Woodrow Wilson’s plan for a U.S.-led League of Nations, the world, reeling
from World War I, wanted justice among the outlaws.

D) The stock market wouldn’t crash for another nine years, at which point people would
really freak out.

6. Which of the following alternatives to the underlined portion would NOT be acceptable?



A) brutality, and if
B) brutality: if
C) brutality; thus, if
D) brutality, thus, if

[4 ]

It may seem that genre conventions never change. Because they never change, it probably
seems like a Western today follows the same set of rules as a Western from 100 years ago. 7
What the rise in Zombie films shows, however, is that the genres themselves change, and they
provide different things to different eras. 8  This is not to say that one genre is better than the
other—that it’s better, for instance, to watch a tough cowboy fight off a gang of cattle rustlers—
but it is to say that these genres hold a lot more than their mere entertainment value.

7. Which of the following gives the most effective way to combine the previous two sentences,
reproduced below?

It may seem that genre conventions never change. Because they never change, it
probably seems like a Western today follows the same set of rules as a Western from 100
years ago.

A) (keep the sentences as they are)
B) It may seem that genre conventions never change; because of it, it could be argued

that a Western today follows the same set of rules as a Western from 100 years ago.
C) It may seem that genre conventions never change: a Western today follows the same

set of rules as a Western from 100 years ago.
D) Because Westerns today follow the same set of rules as they did 100 years ago, it

seems to most outside observers that genre conventions never change.

8. At this point, the author is considering adding the following true statement:

For what it’s worth, my personal favorite is Jacques Tourneur’s I Married a Zombie,
which is based loosely on Jane Eyre.

Should the writer make this addition here?

A) Yes, because the essay as a whole is filled with these kinds of examples and personal
preferences.

B) Yes, because the author’s quirky choice shows that he has an off-beat perspective.
C) No, because the author’s strange choice disqualifies him from discussing popular taste.
D) No, because the essay as a whole is not primarily focused on the author’s personal

preferences.

[5 ]

The 1990s and 2000s, dominated as they are by Zombie films, show that contemporary
conflicts are not so far away. Although we now have the world at the click of a button, Zombie
films show that we are not all that interested in that world. Instead, we are interested in and
suspicious of the people around us. Whether coworkers or fellow students, the people around us,
especially when 9  viewed as a mass, can seem almost “dead.” And the reasons for this are
fairly obvious: our private or online personalities have become so robust that the “real world”
outside cannot help but seem dull or claustrophobic by comparison. 10



9. Which of the following alternatives to the underlined portion would be LEAST acceptable?

A) taken
B) espied
C) seen
D) regarded

10. The writer is considering replacing the word robust in the preceding sentence with the word
healthy. Should the writer make the change or keep the sentence as it is?

A) Make the change, because the word robust is not familiar to many readers.
B) Make the change, because the word healthy provides a more accurate representation

of people’s medical conditions.
C) Keep the sentence as it is, because the word healthy changes the meaning in a way

inconsistent with the passage as a whole.
D) Keep the sentence as it is, because the word robust keeps the level of vocabulary within

the passage at an appropriately high level.

11. The best placement for paragraph 5 would be

A) where it is now.
B) before paragraph 1.
C) after paragraph 2.
D) after paragraph 3.



WRITING AND LANGUAGE DRILL 4: ANSWERS AND EXPLANATIONS
1. B The question asks for the choice that points out the potential confusion in how to understand the

role of genre. Choice (A) implies that a paradox might exist but does not point it out; eliminate
(A). Choices (C) and (D) do not discuss genre and are therefore unrelated, so eliminate (C) and
(D). Choice (B) is the correct answer.

2. B Here you need to find the answer choice that is consistent with the graph. The graph shows how
the numbers of vampire and zombie films have increased since 1950. Choices (C) and (D) are
not consistent with this information; eliminate them. Zombie films have increased dramatically,
from about 10 in 1960 to about 55 in 2000, while vampire movies went from about 15 to about
40. Because vampire movies did not increase nearly six-fold, eliminate (A). Choice (B) is the
correct answer.

3. B The question asks you to identify the correct transition between the paragraph about trends
involving Western, zombie, and vampire movies and the current paragraph. Choice (A) does not
address either paragraph, so eliminate (A). Choice (C) mentions zombie movies, but not in
relation to the trends, so eliminate (C). Choice (D) mentions zombies but not in relation to
movies; get rid of (D). Choice (B) mentions the trends and introduces a discussion, and is
therefore the correct answer.

4. A The question asks about deleting the phrase in different eras. The topic of the paragraph is why
different genres dominated in different time periods, so the phrase is necessary to keep this
sentence consistent with the paragraph. Eliminate (C) and (D). The phrase is important to the
meaning of the sentence. Choice (A) is correct.

5. C Here you’re looking for the statement that supports the idea of American crusade. Choice (A)
contains an unrelated reference to the Catholic Church; eliminate (A). Choice (B) relates the
information to today, which is not the time period in question, so eliminate (B). Choice (D)
contains unrelated information about the stock market crash that happened years later, so
eliminate (D). Choice (C) mentions the postwar crusade mentioned in the previous sentence and
is the correct answer.

6. D You’re looking for an alternate form of punctuation that would not be acceptable. Since the
original underlined portion contains a period, the ideas before and after the punctuation must be
complete. Therefore, replacing a period with a comma-conjunction pair or with a semicolon
would be acceptable. Eliminate (A) and (C). Choice (B) makes use of the colon, which can be
used between two complete ideas. Choice (B) is acceptable, so eliminate (B). Choice (D) uses a
comma without one of the FANBOYS in place of stop punctuation, so this is incorrect. Choice
(D) is the correct answer.

7. C The question asks for the most effective way to combine the sentences. Because (A) repeats the
phrase never change, eliminate (A), as it is not concise. Choice (B) includes the phrase because
of it, but the use of the ambiguous pronoun it nullifies this choice as well. Choice (D) adds the
phrase to outside observers, which is neither necessary nor concise. Thus, (C) is the most concise
option and is the correct answer.

8. D This question asks whether a statement about the author’s personal favorite zombie movie
should be included in the paragraph. The essay is about the overall trends and changes regarding
movie genres, not someone’s personal preferences. Because it is not consistent with the topic of
the passage, do not add the sentence. Eliminate (A) and (B). The reason for not adding the
sentence is not related to the choice of movie but, rather, to the unrelated focus on personal
preference. The correct answer is (D).



9. B Here you’re looking for the option that is least acceptable when used in place of viewed in the
phrase viewed as a mass. Taken, seen, and regarded would all have a meaning consistent with
the intended meaning in the sentence. Espied, while related to the verbs view and see, has a
different meaning. Espy means “to spot” or “to catch sight of” something, which is not consistent
with the meaning of the other verbs here. Eliminate (A), (C), and (D). Choice (B) is the correct
answer.

10. C The question asks if robust should be changed to healthy to describe online personalities. The
sentence describes the excitement of online personalities as the reason people feel real life is dull.
Healthy would not make the same point, and the meaning would not be consistent with the rest
of the paragraph. Keep robust. Eliminate (A) and (B). The reason for keeping the original word
has nothing to do with the level of difficulty of the vocabulary, just the consistent meaning of the
passage. Eliminate (D). Choice (C) is correct.

11. D This questions asks about the placement of the paragraph, which discusses how contemporary
conflicts of the 1990s and 2000s relate to the popularity of particular genres. This is similar to
paragraph 3, which discusses how the American crusade related to the popularity of Westerns in
the 1920s. Therefore, paragraph 5 should be placed after paragraph 3. Choice (D) is the correct
answer.



Summary
◦ The most important thing about Writing and Language questions is that you notice those questions

and then answer those questions. Don’t miss out on some of the easiest points on the whole test by
not reading carefully enough.

◦ As we saw in the Words chapter, answer questions in the most precise way possible.

◦ When answering consistency questions, keep this general rule in mind: Writing and Language
passages should be judged on what they do say, not on what they could say. When dealing with
Style, Tone, and Focus, make sure to work with the words and phrases the passage has already used.

◦ There will be charts or graphs on the Writing and Language Test, but don’t let that throw you off.
Just read the graphs with as much precision as you would a passage and choose the most precise
answers possible.
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A FEW WORDS ABOUT SAT MATH
As we’ve mentioned before, the SAT isn’t your normal school test. The same is true of the Math sections of
the SAT. There are two types of questions that you’ll run into: multiple-choice and student-produced
response questions. We’ve talked before about multiple-choice, so let’s talk about these strange questions
known as student-produced response questions. These questions are the only non-multiple-choice
questions on the SAT, other than the essay; instead of selecting the correct answer from among several
choices, you will have to find the answer on your own and mark it in a grid, which is why we call them
Grid-Ins. The Grid-In questions on your test will be drawn from arithmetic, algebra, and geometry, just
like the multiple-choice SAT Math questions. However, the format has special characteristics, so we will
treat them a bit differently. You’ll learn more about them later in this book.

What Does the SAT Math Test Measure?
ETS and the College Board say that the Math Test covers “all mathematical practices,” with a strong
focus on problem solving, using tools appropriately, and using structure to manipulate expressions.
Fortunately for you, there is no way one test can cover all mathematical concepts. The SAT Math Test is
actually a brief test of arithmetic, algebra, and a bit of geometry—when we say a “bit,” we mean it. There
are only 6 geometry questions at most on the test. We’ll show you which geometry concepts are
important. We will also give you the tools you need and the skills to use them appropriately.

Order of Difficulty
The questions in the two parts of the Math Test (No Calculator and Calculator) are arranged in a loose
order of difficulty. The earlier questions are generally easier and the last few are harder, but the difficulty
may jump around a little. Also, “hard” on the SAT means that more people get it wrong, often due to
careless errors or lack of time. In addition, the questions within the Grid-In part of each section will also
be arranged in a rough order of difficulty. Because difficulty levels can go up and down a bit, don’t worry
too much about how hard the test writers think a question is. Focus on the questions that are easiest for
you, and do your best to get those right before moving on to the tougher ones, no matter where they
appear.

You Don’t Have to Finish
We’ve all been taught in school that when you take a test, you have to finish it. If you answered only
two-thirds of the questions on a high school math test, you probably wouldn’t get a very good grade. But
as we’ve already seen, the SAT is not at all like the tests you take in school. Most students don’t know
about the difference, so they make the mistake of doing all of the problems on both Math sections of the
SAT.

Because they have only a limited amount of time to answer all the questions, most students rush through
the questions they think are easy to get to the harder ones as soon as possible. At first, it seems reasonable
to save more time for the more challenging questions, but think about how the test is scored for a minute.
All correct answers are worth the same amount, no matter how difficult they are or how long they take
to answer. So when students rush through a Math Test, they’re actually spending less time on the easier
questions (which they have a good chance of getting right), just so they can spend more time on the
harder questions (which they have very little chance of getting right). Does this make sense? Of course
not.

Here is the secret: On the Math Test, you don’t have to answer every question in each section. In fact,
unless you are aiming for a top score, you should intentionally skip some harder questions in each
section. Most students can raise their Math scores by concentrating on correctly answering all of the
questions that they find easy and medium. In other words…



Slow Down!
Most students do considerably better on the Math Test when they slow down and spend less time
worrying about the more complex questions (and more time working carefully on the more
straightforward ones). Haste causes careless errors, and careless errors can ruin your score. In most
cases, you can actually raise your score by answering fewer questions. That doesn’t sound like a bad idea,
does it? If you’re shooting for an 800, you’ll have to answer every question correctly. But if your target is
550, you should ignore the hardest questions in each section and use your limited time wisely.

Quick Note
Remember, this is not a
math test in school! It is
not scored on the same
scale your math teacher
uses. You don’t need to

get all the questions right
to get an above-average

score.

Calculators
Calculators are permitted (but not required) on Section 4 of the SAT. You should definitely take a
calculator to the test. It will be extremely helpful to you on many questions, as long as you know how
and when to use it and don’t get carried away. In this book, questions that would likely appear in the
Calculator section will have a calculator symbol next to them. If there is no symbol by a question, it is
more likely to be found in the No Calculator section of the test. We’ll tell you more about calculators as
we go along, and teach you how to manage without it on Section 3.

The Princeton Review Approach
We’re going to give you the tools you need to handle the easier questions on the Math section, along with
several great techniques to help you crack some of the more difficult ones. But you must concentrate first
on getting the easier questions correct. Don’t worry about the questions you find difficult on the Math
sections until you’ve learned to work carefully and accurately on the easier questions.

When it does come time to look at some of the harder questions, use Process of Elimination to help you
avoid trap answers and to narrow your choices if you have to guess. Just as you did in the other sections
of the test, you’ll learn to use POE to improve your odds of finding the answer by getting rid of answer
choices that can’t possibly be correct.

Generally speaking, each chapter in the Math section of this book begins with the basics and then
gradually moves into more advanced principles and techniques. If you find yourself getting lost toward
the end of the chapter, don’t worry. Concentrate your efforts on principles that are easier to understand
but that you still need to master.



Chapter 10
SAT Math: The Big Picture
In this chapter, we’ll see a few ways you can eliminate bad answer choices, avoid traps, improve the odds
if you have to guess, and maximize your Math score. We’ll also teach you how to best make use of your
calculator, when it is permitted, and how to get along without it.



THE BIG PICTURE
In the Reading section of this book, you learned about various ways to eliminate wrong answers on hard
questions. Well, that idea comes into play in the Math sections of the SAT, too. This chapter provides an
overview of the strategies you should know to maximize your Math score, as well as some tips on how to
use your calculator wisely (and how to work without it!).

Ballparking
One way to eliminate answers on the Math Test is by looking for ones that are the wrong size, or that are
not “in the ballpark.” Although you can use your calculator on the following question, you can eliminate
without doing any calculations.

 25. Joy plants three rows of corn in her garden. The row on the south edge of the garden

receives more sunlight than the row on the north edge of the garden. Therefore, the corn
on the north edge of the garden is 30% shorter than that on the south. If the corn on the
south edge of the garden is 50 inches tall, how tall is the corn on the north edge of the
garden, in inches?

A) 30
B) 33
C) 35
D) 65

Here’s How to Crack It
The question states that the corn on the north edge is shorter than the corn on the south edge, which is 50
inches tall. You are asked to find the height of the corn on the north edge, so the correct answer must be
less than 50. Eliminate (D), which is too large. Often, one or more of the bad answers on these questions
is the result you would get if you applied the percentage to the wrong value. To find the right answer, take
30% of 50 by multiplying 0.3 by 50 to get 15, then subtract that from 50. The corn on the north edge
would be 35 inches tall, which is (C).

Read the Full Question
You never know what ETS is going to decide to ask for, so make sure to always read the full question
before solving. Underline what you are actually solving for and any key words you think you might
forget about as you solve the question. Then, try to Ballpark before you solve.

7. If 16x − 2 = 30, what is the value of 8x − 4 ?

A) 12
B) 15
C) 16
D) 28



Master SAT Math
Acing the math section all
comes dow n to strategy,
including ones like Read

the Full Question (RTFQ).
For more strategies and

tips, check out the videos
available in the your online

Premium Portal.

Here’s How to Crack It
First, see if you can eliminate answers by Ballparking, which can also work on algebra questions. To go
from 16x to 8x, you would just divide by 2. Dividing 30 by 2 gives you 15, so 28 is way too big. Eliminate
it. The correct answer is not likely to be 15, either, because that ignores the –2 and the –4 in the question.

To solve this one, add 2 to each side of the equation to get 16x = 32. Divide both sides by 2, which gives
you 8x = 16. But don’t stop there! The full question asks for 8x − 4, so (C) is a trap answer. You have to
take the last step and subtract 4 from both sides to find that 8x − 4 = 12, which is (A).

One Piece at a Time
When dealing with complicated math problems, make sure to take it one little piece at a time. We call this
strategy “bite-sized pieces.” If you try to do more than one step at a time, especially if you do it in your
head, you are likely to make mistakes or fall for trap answers. After each step, see if you can eliminate
any answer choices.

Let’s give it a try.

9. A paper airplane is thrown from the top of a hill and travels horizontally at 9 feet per
second. If the plane descends 1 foot for every 3 feet travelled horizontally, how many feet
has the plane descended after 5 seconds of travel?

A) 3
B) 10
C) 15
D) 20

Here’s How to Crack It
There are a few things going on here. The plane is traveling horizontally, and it is also descending. Start
by figuring out how far it travels horizontally. It moves in that direction at 9 feet per second for 5
seconds, so it moves horizontally 9 × 5 = 45 feet. It descends 1 foot for every 3 traveled horizontally. If it
goes 45 feet horizontally, it will descend more than 3 feet, so eliminate (A). Now see how many “3 feet”
are in 45 feet—for each one of them, the plane will descend 1 foot. 45 ÷ 3 = 15, so the plane descends 15
feet, (C).

You may also have noticed that all the numbers in the question are odd. This makes it unlikely that the
answer would be 10 or 20, which are even. If you see things like that, use them as opportunities to
eliminate.



Here’s another example.

6. (5jk2 + 5j2 – 2j2k) – (jk2 + 2j2k + 5j2)

Which of the following is equivalent to the expression above?

A) 4jk2

B) 4jk2 – 4j2k
C) 5j2k4 – 10j4k
D) 8j2k3 + 7j2k – 5j2

Here’s How to Crack It
Start with one tiny piece of this ugly looking question. The first set of parentheses starts with a term
containing jk2 . Check in the second set of parentheses for the same combination of variables and
exponents. The first term there matches, so the first tiny step to take is 5jk2  – jk2  = 4jk2 . There are no
other terms with jk2 , so the correct answer must contain 4jk2 . Eliminate (C) and (D). Now you have a
fifty-fifty chance of getting it right, so you could guess and go. Or you could do one more step to
determine if the answer is (A) or (B). The difference between the two answers is the – 4j2 k term, so focus
on the terms in the expression that contain j2 k. In the first set of parentheses, you have –2j2 k, and then
you subtract the 2j2 k term in the second set of parentheses. –2j2 k – 2j2 k = –4j2 k, so the correct answer is
(B).

Write Stuff Down
As you solve questions in small pieces, write down the steps. Don’t keep track of things in your head—
your test booklet is there for your notes. If a figure is given, write the information from the question right
on it.

Here’s an example.

12.



Lines l and m extend from two sides of the regular hexagon as shown above. If A = 120,
what is the value of B, in degrees?

A) 30
B) 60
C) 90
D) 140

Here’s How to Crack It
Sometimes, Ballparking can even help on geometry questions. Not all pictures are drawn to scale, so don’t
assume the figure is exact. You can, however, use what the question tells you about the figure to estimate
angles, line lengths, areas, and points on graphs in the xy-plane.

If this picture is drawn to scale, the angle with measurement B looks to be acute, making (A) or (B) a
good bet. The question says the hexagon is “regular,” which means that all the interior angles have the
same measure, and the drawing looks like this is the case. Start by marking the angle that is A° as 120° on
the figure. This angle looks like 120°, so B can’t possibly equal 90° or 140°. Eliminate (C) and (D). To find
the exact value of B, you need to find the measure of the angle opposite it, which is one of the angles from
the triangle. The angle of the upper left corner of the triangle is formed by drawing a straight line from
the angle that is A°, or 120°. There are 180° in a straight line, so the upper left corner of the triangle
measures 180 – 120 = 60°. Label that on the figure as well. The fact that the hexagon is a regular one
means that all the interior angles are 120°, so label the one next to the bottom corner of the triangle.
Since this corner of the triangle is formed in the same way as the upper left corner, the bottom corner also
measures 60°. Label that. There are 180° in a triangle, so the upper right angle is also 60°. The angle
measuring B° is opposite this, so B is 60° and (B) is correct.

By the time you’re done, your figure should look like this:

THE CALCULATOR
As you already know, the Math Test is divided into a shorter section in which calculator use is not
permitted and a longer section in which it is permitted. This affects the way you do the questions in each
of these sections. The No Calculator section will lean more toward “fluency” and “understanding” of
mathematical concepts, but that doesn’t mean you won’t have to calculate anything. On the Calculator
section, using the calculator is not always helpful. In this book, if you see a calculator symbol next to a



question, it means you may use your calculator as needed to arrive at the answer. If there is no calculator
symbol by a question, leave that calculator alone! The rest of this chapter will give you general
information about how to use your calculator when you can and what to do when you can’t. Other Math
chapters will give you specific information about using your calculator in particular situations.

Gee, ETS Must Not Like Me
Why else would it say you can’t use your calculator on one section? They say they want to test
“fluency” and “conceptual understanding” by taking away your calculator. You may have to
rearrange some things and do some manipulation to get the answer. They won’t expect you to do
anything too crazy, like calculate  to three decimal places, so have no fear!

You’ll need to take your own calculator when you take the SAT. Even if you now use a calculator
regularly in your math class at school, you should still read this chapter and the other Math chapters
carefully and practice the techniques we describe. Make sure that your calculator is either a scientific or a
graphing calculator. It must perform the order of operations correctly. To test your calculator, try this
problem. Type it in to your calculator exactly as written without hitting the ENTER or “=” key until the
end: 3 + 4 × 6 =. The calculator should give you 27. If it gives you 42, it’s not a good calculator to use.

Gee, ETS Must Really Like Me
Why else would it let you use a calculator on one section? A calculator can be an obstacle at times.
ETS has designed the test in the hopes of assessing your “appropriate use of tools,” and it freely
admits that a calculator can slow you down on some of the questions. So, by all means, use that
calculator if you need it to avoid making careless errors, but don’t forget that using your brain and
pencil can be a faster way to get to the right answer.

Many students already own a graphing calculator. If you have one, great; if you don’t, don’t sweat it.
Graphing calculators are not necessary on the SAT. However, if you have one, it may simplify certain
graphing problems on the SAT.

If you do decide to use a graphing calculator, keep in mind that it cannot have a QWERTY-style
keyboard (like the TI-95). Most of the graphing calculators have typing capabilities, but because they
don’t have typewriter-style keyboards, they are perfectly legal.

Also, you cannot use the calculator on your phone. In fact, on test day, you will have to turn your phone
off and put it underneath your seat.

The only danger in using a calculator on the SAT is that you may be tempted to use it in situations in
which it won’t help you. The average student thinks using his or her calculator will solve many difficulties
he or she has with math. It won’t.

This type of thinking may even occasionally cause students to miss a problem they might have otherwise
answered correctly on their own. Remember: Your calculator is only as smart as you are. But if you
practice and use a little caution, you will find that your calculator will help you a great deal.

What a Calculator Is Good at Doing
Here is a complete list of what a calculator is good at on the SAT.

• arithmetic



• decimals
• fractions
• square roots
• percentages
• graphs (if it is a graphing calculator)

We’ll discuss the calculator’s role in most of these areas in the next few chapters.

Calculator Arithmetic
Adding, subtracting, multiplying, and dividing integers and decimals is easy on a calculator. But, you
need to be careful when you key in the numbers. A calculator will only give you an incorrect answer to
an arithmetic calculation if you press the wrong keys.

The main thing to remember about a calculator is that it can’t help you find the answer to a question you
don’t understand. If you wouldn’t know how to solve a particular problem using pencil and paper, you
won’t know how to solve it using a calculator either. Your calculator will help you, but it won’t take the
place of a solid understanding of basic SAT mathematics.

Calculators Don’t
Think for You

A calculator crunches
numbers and often saves

you a great deal of time
and effort, but it is not

a substitute for your
problem-solving skills.

Use Your Paper First
Whether or not calculator use is permitted, the first step should be to set up the problem or equation on
paper; this will keep you from getting lost or confused. This is especially important when solving the
problem involves a number of separate steps. The basic idea is to use the extra space in your test booklet
to make a plan, and then use your calculator to execute it.

Working on scratch paper first will also give you a record of what you have done if you change your
mind, run into trouble, or lose your place. If you suddenly find that you need to try a different approach
to a problem, you may not have to go all the way back to the beginning. This will also make it easier for
you to check your work, if you have time to do so.

Write Things Down
You paid for the test

booklet, so make the most
of it. Keep track of your
progress through each

problem by w riting dow n
each step.

Don’t use the memory function on your calculator (if it has one). Because you can use your test booklet
as scratch paper, you don’t need to juggle numbers within the calculator itself. Instead of storing the
result of a calculation in the calculator, write it on your scratch paper, clear your calculator, and move to
the next step of the problem. A calculator’s memory is fleeting; scratch paper is forever.

Order of Operations
In the next chapter, we will discuss the proper order of operations when solving equations that require
several operations to be performed. Be sure you understand this information, because it applies to
calculators as much as it does to pencil-and-paper computations. You may remember PEMDAS from



school. PEMDAS is the order of operations. You’ll learn more about it and see how questions on the SAT
require you to know the order of operations. You must always perform calculations in the proper order.

Fractions
Most scientific calculators have buttons that will automatically simplify fractions or convert fractions
from decimals. (For instance, on the TI-81, TI-83, and TI-84, hitting “Math” and then selecting the first
option, “Answer → Fraction,” will give you the last answer calculated as a fraction in the lowest terms.)
Find out if your calculator has this function! If it does, you can use it to simplify messy fractions on the
Calculator section. This function is also very useful when you get an answer as a decimal, but the answer
choices given are all fractions. For the No Calculator section, you will have to be able to do these things
by hand, so practice these skills in the next chapter. (For Grid-In questions, it is not necessary to reduce a
fraction to its simplest form if it fits in the grid, and the decimal equivalent will also be accepted as a
correct answer.)

Batteries
Change the batteries on your calculator a week before the SAT so that you know your calculator won’t
run out of power halfway through the test. You can also bring extra batteries with you, just in case.
Although it isn’t very likely that the batteries will run out on your calculator on the day of the test, it
could happen—so you want to be prepared.

FINAL WORDS ON THE CALCULATOR
Remember that the test writers are trying to test your ability to use your calculator wisely. They know
you have one. They also know that they have created many questions in which the calculator is worthless
(there are questions that are so wordy and deceptive that reading carefully is a much more important skill
than properly using a calculator). So be sure to Read the Full Question—there may be some serious
surprises in there. Finally, use your calculator wisely, and remember that on one section, you won’t be
able to use it at all. Practice your math skills so you can solve questions with or without your calculator.



Summary
◦ Look for ways to eliminate answer choices that are too big or too small. Ballparking can help you

find the right answer without extensive paper-and-pencil calculations when calculator use is not
allowed. Even when you can use your calculator, Ballparking can help you avoid trap answers and
improve your chances of getting the question right if you have to guess.

◦ When Ballparking answers on geometry questions, use a bit of caution. The figures are not always
drawn to scale. Use the given information to determine if you can trust your figure before using it to
eliminate answers.

◦ After you’ve set up the problem on the page, you should definitely use the calculator when allowed
to avoid careless mistakes from doing math in your head.

◦ Take your own calculator when you take the test. You don’t need a fancy one. Make sure your
calculator doesn’t beep or have a typewriter-style keyboard.

◦ Even if you already use a calculator regularly, you should still practice with it before the test.

◦ Be careful when you key in numbers on your calculator. Check each number on the display as you
key it in. Clear your work after you finish each problem or after each separate step.

◦ A calculator can’t help you find the answer to a question you don’t understand. (It’s only as smart as
you are!) Be sure to use your calculator as a tool, not a crutch.

◦ Set up the problem or equation on paper first. By doing so, you will eliminate the possibility of
getting lost or confused.

◦ Don’t use the memory function on your calculator (if it has one). Scratch paper works better.

◦ Whether you are using your calculator or paper and pencil, you must always perform calculations
in the proper order.

◦ If your calculator runs on batteries, make sure it has fresh ones at test time! Change them a week
before.

◦ Make sure your math skills are solid so you can tackle questions in the No Calculator section with
confidence.



Chapter 11
Fun with Fundamentals
Although we’ll show you which mathematical concepts are most important to know for the SAT, this
book relies on your knowledge of basic math concepts. If you’re a little rusty, though, this chapter is for
you. Read on for a quick review of the math fundamentals you’ll need to know before you continue.



THE BUILDING BLOCKS
As you go through this book, you might discover that you’re having trouble with stuff you thought you
already knew—like fractions or square roots. If this happens, it’s probably a good idea to review the
fundamentals. That’s where this chapter comes in. Our drills and examples will refresh your memory if
you’ve gotten rusty. Always keep in mind that the math tested on the SAT is different from the math
taught in school. If you want to raise your score, don’t waste time studying math that the SAT never
tests.

Let’s talk first about what you should expect to see on the test.

THE MATH BREAKDOWN
The SAT includes two scored Math sections: Section 3 and Section 4. Section 3, which does not allow the
use of a calculator, is 25 minutes long and includes 20 questions. Section 4, which allows the use of a
calculator, is 55 minutes long and includes 38 questions.

No Need to Know
Here are a few  things you

w on’t need to
know  to answ er SAT math ques-

tions: calculus, logarithms,
matrices, and geometric
proofs. Essentially, the
SAT tests a w hole lot
of algebra and some

arithmetic, statistics, and
geometry.

According to ETS and the College Board, the Math questions on the SAT fall into the following cleverly
named categories:

1. Heart of Algebra
2. Passport to Advanced Math
3. Problem Solving and Data Analysis
4. Additional Topics

The first three will give you some of your test subscores, but the names of all four categories don’t really
mean anything. This is what will really be tested:

1. Algebra I and II
2. Arithmetic/Probability/Data Analysis
3. Plane Geometry/Coordinate Geometry/Trigonometry

That’s it! Of these categories, Algebra makes up the largest part of the test, accounting for more than half
of the questions. Plane Geometry and Trigonometry make up the smallest part—there will only be a
maximum of 6 questions from that category on the SAT.

The Math questions on your SAT will appear in two different formats:

1. Regular multiple-choice questions
2. Grid-Ins

The Grid-Ins will appear at the end of each Math section: 5 questions in Section 3, and 8 questions in
Section 4. (See Chapter 17 for more on the Grid-In questions.)



THE INSTRUCTIONS
Both of the Math sections on the SAT will begin with the same set of instructions. We’ve reprinted these
instructions, just as they appear on the SAT, in the Math sections of the practice tests in this book. These
instructions include a few formulas and other information that you may need to know in order to answer
some of the questions. You should learn these formulas ahead of time so you don’t have to waste valuable
time flipping back to them during the test.

Still, if you do suddenly blank out on one of the formulas while taking the test, you can always refresh
your memory by glancing back at the instructions. Be sure to familiarize yourself with them thoroughly
ahead of time, so you’ll know which formulas are there.

STANDARD SYMBOLS
The following standard symbols are used frequently on the SAT:

SYMBOL MEANING
= is equal to
≠ is not equal to
< is less than
> is greater than
≤ is less than or equal to
≥ is greater than or equal to

THERE ARE ONLY SIX OPERATIONS
There are only six arithmetic operations that you will ever need to perform on the SAT:

1. Addition (3 + 3)
2. Subtraction (3 – 3)
3. Multiplication (3 × 3 or 3 • 3)
4. Division (3 ÷ 3 or 3/3)
5. Raising to a power (33 )
6. Finding a square root ( )

If you’re like most students, you probably haven’t paid much serious attention to these topics since junior
high school. You’ll need to learn about them again if you want to do well on the SAT. By the time you
take the test, using them should be automatic. All the arithmetic concepts are fairly basic, but you’ll have
to know them cold. You’ll also have to know when and how to use your calculator, which will be quite
helpful.

What Do You Get?
You should know the following arithmetic terms:

• The result of addition is a sum or total.
• The result of subtraction is a difference.
• The result of multiplication is a product.



• The result of division is a quotient.
• In the expression 52 , the 2 is called an exponent.

The Six Operations Must Be Performed in the Proper Order
Very often, solving an equation on the SAT will require you to perform several different operations, one
after another. These operations must be performed in the proper order. In general, the problems are
written in such a way that you won’t have trouble deciding what comes first. In cases in which you are
uncertain, you need to remember only the following sentence:

Please Excuse My Dear Aunt Sally;
she limps from left to right.

That’s PEMDAS, for short. It stands for Parentheses, Exponents, Multiplication, Division, Addition, and
Subtraction. First, do any calculations inside the parentheses; then take care of the exponents; then
perform all multiplication and division, from left to right, followed by addition and subtraction, from left
to right.

The following drill will help you learn the order in which to perform the six operations. First, set up the
equations on paper. Then, use your calculator for the arithmetic. Make sure you perform the operations
in the correct order.

Do It Yourself
Some calculators

automatically take order
of operations into account,

and some don’t. Either
w ay, you can very easily

go w rong if you are in
the habit of punching

in long lines of arithmetic
operations. The safe,
smart w ay is to clear

the calculator after
every individual

operation, performing
PEMDAS yourself. When

calculator use is not
allow ed, make sure to
w rite out all the steps

on your paper to avoid
careless errors.

DRILL 1
Solve each of the following problems by performing the indicated operations in the proper order. Answers
can be found on this page.

1. 107 + (109 – 107) =

2. (7 × 5) + 3 =

3. 6 – 3(6 – 3) =

4. 2 × [7 – (6 ÷ 3)] =

5. 10 – (9 – 8 – 6) =

Whichever



Comes First
For addition and subtrac-

tion, solve from left to
right. The same is true of

multiplication and
division. And remember:

If you don’t solve in
order from left to right,
you could end up w ith

the w rong answ er!
Example:

24 ÷ 4 × 6 = 24 ÷ 24 = 1
w rong

24 ÷ 4 × 6 = 6 × 6 = 36
right

Parentheses Can Help You Solve Equations
Using parentheses to regroup information in SAT arithmetic problems can be very helpful. In order to do
this, you need to understand a basic law that you have probably forgotten since the days when you last
took arithmetic—the distributive law. You don’t need to remember the name of the law, but you do need
to know how to use it to help you solve problems.

The Distributive Law
If you’re multiplying the sum of two numbers by a third number, you can multiply each number in your
sum individually. This comes in handy when you have to multiply the sum of two variables.

If a problem gives you information in “factored form”—a(b + c)—then you should distribute the first
variable before you do anything else. If you are given information that has already been distributed—(ab
+ ac)—then you should factor out the common term, putting the information back in factored form. Very
often on the SAT, simply doing this will enable you to spot the answer.

Here are some examples:

Distributive: 6(53) + 6(47) = 6(53 + 47) = 6(100) = 600

Multiplication first: 6(53) + 6(47) = 318 + 282 = 600

You get the same answer each way, so why get involved with ugly arithmetic? If you use the distributive
law for this problem, you don’t even need to use your calculator.

The following drill illustrates the distributive law.

DRILL 2
Rewrite each problem by either distributing or factoring (Hint: For questions 1, 2, 4, and 5, try factoring)
and then solve. Questions 3, 4, and 5 have no numbers in them; therefore, they can’t be solved with a
calculator. Answers can be found on this page.

1. (6 × 57) + (6 × 13) =

2. 51(48) + 51(50) + 51(52) =

3. a(b + c – d) =

4. xy – xz =

5. abc + xyc =



FRACTIONS

A Fraction Is Just Another Way of Expressing Division

The expression  is exactly the same thing as x ÷ y. The expression  means nothing more than 1 ÷ 2. In

the fraction , x is known as the numerator (hereafter referred to as “the top”) and y is known as the

denominator (hereafter referred to as “the bottom”).

Fractions and Your Calculator
When calculator use is not allowed, be sure to write out all the steps on your paper to avoid careless
errors. When calculator use is allowed, you can use your calculator to solve fraction problems. When
you do, ALWAYS put each of your fractions in a set of parentheses. This will ensure that your
calculator knows that they are fractions. Otherwise, the order of operations will get confused. On a
scientific calculator, you can write the fraction in two different ways:

1. You will have a fraction key, which looks similar to “a .” If you wanted to write , you’d

type “5 a  6.”

2. You can also use the division key, because a fraction bar is the same as “divided by.” Be

aware that your answer will be a decimal for this second way, so we recommend the first.

On a graphing calculator, you’ll use the division bar to create fractions. Keep in mind that, whatever
calculator you are using, you can always turn your fractions into decimals before you perform
calculations with them. Just be aware that the answer won’t always be exact.

Adding and Subtracting Fractions with the Same Bottom
To add two or more fractions that all have the same bottom, simply add the tops and put the sum over
the common bottom. Consider the following example:

Subtraction works exactly the same way:

Adding and Subtracting Fractions with Different Bottoms
In school you were taught to add and subtract fractions with different bottoms, or denominators, by
finding a common bottom. To do this, you have to multiply each fraction by a number that makes all the
bottoms the same. Most students find this process annoying.



Fortunately, we have an approach to adding and subtracting fractions with different bottoms that
simplifies the entire process. Use the example below as a model. Just multiply in the direction of each
arrow, and then either add or subtract across the top. Lastly, multiply across the bottom.

We call this procedure the Bowtie because the arrows make it look like a bowtie. Use the Bowtie to add or
subtract any pair of fractions without thinking about the common bottom, just by following the steps
above.

Calculating Fractions

Let’s say you wanted to find  = using your calculator. For a scientific calculator, you’d type in

“(1 a  3) + (1 a  2) =” The answer will come up looking like something similar to 5⏌6, which

means 5/6. On a graphing calculator, you’d type in (1/3) + (1/2) [ENTER]. This gives you the

repeating decimal .833333. Now hit the [MATH] button and hit the [>FRAC] button and press

[ENTER]. The calculator will now show “5/6.” The shortcut to turn a decimal into a fraction on a

TI-80 series graphic calculator is [MATH][ENTER][ENTER]. Remember those parentheses for all

fraction calculations!

Multiplying All Fractions
Multiplying fractions is easy. Just multiply across the top; then multiply across the bottom.

Here’s an example:

When you multiply fractions, all you are really doing is performing one multiplication problem on top of
another.

You should never multiply two fractions before looking to see if you can reduce either or both. If you
reduce first, your final answer will be in the form that the test writers are looking for. Here’s another way
to express this rule: Simplify before you multiply.



Dividing All Fractions
To divide one fraction by another, flip over (or invert) the second fraction and multiply.

Here’s an example:

Just Flip It
Dividing by a fraction is
the same thing as multi-

plying by the reciprocal of
that fraction. So just f lip

over the fraction you
are dividing by and

multiply instead.

Be careful not to cancel or reduce until after you flip the second fraction. You can even do the same thing
with fractions whose tops and/or bottoms are fractions. These problems look quite frightening but they’re
actually easy if you keep your cool.

Here’s an example:



Reducing Fractions
When you add or multiply fractions, you will very often end up with a big fraction that is hard to work
with. You can almost always reduce such a fraction into one that is easier to handle.

Start Small
It is not easy to see that
26 and 286 have a com-
mon factor of 13, but it’s
pretty clear that they’re

both divisible by 2.
So start from there.

To reduce a fraction, divide both the top and the bottom by the largest number that is a factor of both.

For example, to reduce , divide both the top and the bottom by 12, which is the largest number that is a

factor of both. Dividing 12 by 12 yields 1; dividing 60 by 12 yields 5. The reduced fraction is .

If you can’t immediately find the largest number that is a factor of both, find any number that is a factor

of both and divide both the top and bottom by that number. Your calculations will take a little longer, but

you’ll end up in the same place. In the previous example, even if you don’t see that 12 is a factor of both

12 and 60, you can no doubt see that 6 is a factor of both. Dividing top and bottom by 6 yields . Now

divide by 2. Doing so yields . Once again, you have arrived at the answer.



Fast Reduction
When calculator use is

allow ed, reducing fractions
can be pretty easy. To

reduce fractions in your
scientif ic calculator, just

type in the fraction and hit
the equals key. If  you are

using a graphing calculator,
type in the fraction, f ind

the [>FRAC] function, and
hit ENTER.

Converting Mixed Numbers to Fractions
A mixed number is a number such as 2 . It is the sum of an integer and a fraction. When you see mixed

numbers on the SAT, you should usually convert them to ordinary fractions.

Here’s a quick and easy way to convert mixed numbers.

• Multiply the integer by the bottom of the fraction.
• Add this product to the top of the fraction.
• Place this sum over the bottom of the fraction.

For practice, let’s convert 2  to a fraction. Multiply 2 (the integer part of the mixed number) by 4 (the

bottom of the fraction). That gives you 8. Add that to the 3 (the top of the fraction) to get 11. Place 11 over

4 to get .

The mixed number 2  is exactly the same as the fraction . We converted the mixed number to a

fraction because fractions are easier to work with than mixed numbers.

DRILL 3
Try converting the following mixed numbers. Answers can be found on this page.

1. 8

2. 2

3. 5



4. 2

5. 6

Just Don’t Mix
For some reason, the test

w riters think it’s okay to
give you mixed numbers
as answ er choices. On

Grid-Ins, how ever, if  you
use a mixed number, you
w on’t get credit. You can
see w hy. In your Grid-In
box, 3  w ill be gridded
in as 31/4, w hich looks

like .

Fractions Behave in Peculiar Ways
Fractions don’t always behave the way you might want them to. For example, because 4 is obviously

greater than 2, it’s easy to forget that  is less than . It’s particularly confusing when the numerator is

something other than 1. For example,  is less than . Finally, you should keep in mind that when you

multiply one fraction by another, you’ll get a fraction that is smaller than either of the first two. Study the

following example:

A Final Word About Fractions and Calculators
Throughout this section, we’ve given you some hints about your calculator and fractions. Of course, you
still need to understand how to work with fractions the old-fashioned way for the No Calculator section.
On the section in which its use is allowed, your calculator can be a tremendous help if you know how to
use it properly. Make sure that you practice with your calculator so that working with fractions on it
becomes second nature before the test.

Remember Your
Resources!

Check out the online



videos in your Premium
Portal for extra help w ith
test-taking strategies for

the Math Test.

DRILL 4
Work these problems with the techniques you’ve read about in this chapter so far. Then check your
answers by solving them with your calculator. If you have any problems, go back and review the
information just outlined. Answers can be found on this page.

1. Reduce .

2. Convert 6  to a fraction.

3. =

4. =

5. =

6.

7.

DECIMALS

A Decimal Is Just Another Way of Expressing a Fraction
Fractions can be expressed as decimals. To find a fraction’s decimal equivalent, simply divide the top by
the bottom. (You can do this easily with your calculator.)

 =

3 ÷ 5 = 0.6

Adding, Subtracting, Multiplying, and Dividing Decimals
Manipulating decimals is easy with a calculator. Simply punch in the numbers—being especially careful
to get the decimal point in the right place every single time—and read the result from the display. A
calculator makes these operations easy. In fact, working with decimals is one area on the SAT where your
calculator will prevent you from making careless errors. You won’t have to line up decimal points or
remember what happens when you divide. The calculator will keep track of everything for you, as long as



you punch in the correct numbers to begin with. Just be sure to practice carefully before test day.

What can you do when the math decimals get ugly on the No Calculator section? Never fear—you can
still answer these questions. Just round the awkward numbers to ones that are easier to work with. As
long as you aren’t rounding things too far, like rounding 33 to 50, the answers are likely to be spread far
enough apart that only one or maybe two will be close to your estimated answer.

DRILL 5
Calculate each of the answers to the following questions on paper with your pencil, rounding any
awkward numbers to make the math easier to handle. Then check your answers with your calculator.
Answers can be found on this page.

1. 0.43 × 0.87 =

2.  =

3. 3.72 ÷ 0.02 =

4. 0.71 – 3.6 =

Comparing Decimals

Some SAT problems will ask you to determine whether one decimal is larger or smaller than another.
Many students have trouble doing this. It isn’t difficult, though, and you will do fine as long as you
remember to line up the decimal points and fill in missing zeros.

Place Value
Compare decimals

place by place, going
from left to right.

Here’s an example:

Problem: Which is larger, 0.0099 or 0.01?

Solution: Simply place one decimal over the other with the decimal points lined up, like this:

0.0099
0.01

To make the solution seem clearer, you can add two zeros to the right of 0.01. (You can always add zeros
to the right of a decimal without changing its value.) Now you have this:

0.0099
0.0100

Which decimal is larger? Clearly, 0.0100 is, just as 100 is larger than 99. Remember that 0.0099 = 

, while 0.0100 = .

Analysis



Watch out for problems like this with decimals in the answers. Any time you encounter a problem
involving the comparison of decimals, be sure to stop and ask yourself whether you are about to make a
careless mistake.

EXPONENTS AND SQUARE ROOTS

Exponents Are a Kind of Shorthand
Many numbers are the product of the same factor multiplied over and over again. For example, 32 = 2 ×
2 × 2 × 2 × 2. Another way to write this would be 32 = 25 , or “thirty-two equals two to the fifth power.”
The little number, or exponent, denotes the number of times that 2 is to be used as a factor. In the same
way, 103  = 10 × 10 × 10, or 1,000, or “ten to the third power,” or “ten cubed.” In this example, the 10 is
called the base and the 3 is called the exponent. (You won’t need to know these terms on the SAT, but you
will need to know them to follow our explanations.)

Exponents and Your Calculator
Raising a number to a power is shown in two different ways on your calculator, depending on the
type of calculator you have. A scientific calculator will use the yx button. You’ll have to type in your
base number first, then hit the yx key, and then type the exponent. So 43  will be typed in as “4 yx 3
=” and you’ll get 64. If you have a calculator from the TI-80 series, your button will be a ^ sign.
You’ll enter the same problem as “4^3 [ENTER].” Think of these two keys as the “to the” button,
because you say “4 to the 3rd power.”

Multiplying Numbers with Exponents
When you multiply two numbers with the same base, you simply add the exponents. For example, 23  ×
25  = 23 +5  = 28 .

Warning
The rules for multiplying
and dividing exponents
do not apply to addition

or subtraction:
22 + 23 = 12

(2 × 2) + (2 × 2 × 2) = 12
It does not equal 25 or 32.

Dividing Numbers with Exponents
When you divide two numbers with the same base, you simply subtract the exponents. For example,  =

25 -3  = 22 .

Raising a Power to a Power
When you raise a power to a power, you multiply the exponents. For example, (23 )4  = 23  × 4  = 21 2 .

Warning
Parentheses are very

important w ith exponents,
because you must

remember to distribute
pow ers to everything



w ithin them. For example,
(3x)2 = 9x2, not 3x2.

Similarly, , not

. But the distribution rule

applies only w hen you
multiply or divide. (x + y)2 =

x2 + 2xy + y2, not x2 + y2.

MADSPM
To remember the exponent rules, all you need to do is remember the acronym MADSPM. Here’s what it
stands for:

• Multiply → Add
• Divide → Subtract
• Power → Multiply

Whenever you see an exponent problem, you should think MADSPM. The three MADSPM rules are the
only rules that apply to exponents.

Here’s a typical SAT exponent problem:

14. For the equations  = a1 0 and (ay)3 = ax, if a > 1, what is the value of x ?

A) 5
B) 10
C) 15
D) 20

Here’s How to Crack It
This problem looks pretty intimidating with all those variables. In fact, you might be about to cry
“POOD” and go on to the next problem. That might not be a bad idea but before you skip the question,
pull out those MADSPM rules.

For the first equation, you can use the Divide-Subtract rule:  = ax–y = a1 0 . In other words, the first

equation tells you that x − y = 10.

For the second equation, you can use the Power-Multiply rule: (ay)3  = a3 y = ax . So, that means that 3y =
x.

Now, it’s time to substitute: x − y = 3y − y = 10. So, 2y = 10 and y = 5. Be careful, though! Don’t choose
(A). That’s the value of y, but the question wants to know the value of x. Since x = 3y, x = 3(5) = 15,
which is (C).

If calculator use was allowed on this one, you could also do this question by plugging in the answer
choices, or PITA, which will be discussed in more detail later in this book. Of course, you still need to
know the MADSPM rules to do the question that way.



The Peculiar Behavior of Exponents
Raising a number to a power can have quite peculiar and unexpected results, depending on what sort of
number you start out with. Here are some examples.

• If you square or cube a number greater than 1, it becomes larger. For example, 23  = 8.
• If you square or cube a positive fraction smaller than one, it becomes smaller.

For example,  = .

• A negative number raised to an even power becomes positive. For example, (–2)2  = 4.
• A negative number raised to an odd power remains negative. For example, (–2)3  = –8.

You should also have a feel for relative sizes of exponential numbers without calculating them. For
example, 21 0  is much larger than 102 . (21 0  = 1,024; 102  = 100.) To take another example, 25  is twice as
large as 24 , even though 5 seems only a bit larger than 4.

See the Trap
The test w riters may hope

you w on’t know  these
strange facts about

exponents and throw  them
in as trap answ ers. Know -

ing the peculiar behavior
of exponents w ill help you

avoid these tricky pitfalls
in a question.

Square Roots
The radical sign (√) indicates the square root of a number. For example,  = 5. Note that square roots

cannot be negative. If the test writers want you to think about a negative solution, they’ll say x2  = 25
because then x = 5 or x = –5.

The Only Rules You Need to Know
Here are the only rules regarding square roots that you need to know for the SAT:

1.  = . For example,  = .

2.  = . For example,  =  = .

3.  = positive root only. For example,  = 4.

Note that rule 1 works in reverse:  =  = 5 . This is really a kind of factoring. You are

using rule 1 to factor a large, clumsy radical into numbers that are easier to work with. Rule 2 works in

reverse as well.  divided by  looks ugly, but  =  = 5. And remember that radicals are just

fractional exponents, so the same rules of distribution apply.

Careless Errors



Don’t make careless mistakes. Remember that the square root of a number between 0 and 1 is larger

than the original number. For example,  = , and  > .

Roots and Your Calculator
Another important key is the root key. On a scientific calculator it is often the same button as yx, but
you’ll have to hit shift first. The symbol is . So “the 4th root of 81” would be “81  4 =.”

Sometimes the calculator will have yx or  as xy or . They mean the same thing. Just know
which number you’re supposed to type in first.

The root key in the TI-80 graphing calculator series varies, but the most common symbol is the
square root sign, which you can get to by pressing “[SHIFT] x2 .” In case you want to find the 3rd,
4th, or other root of a number, there is a button in the [MATH] directory for  or . In the case
of the , you have to type in the root you want, then hit [MATH] and , and finally hit your base
number. For example, if you wanted to find the 4th root of 81, you’d type “4 [MATH],” then select 

, then type 81 and press [ENTER]. If you look at it on the screen, it will appear as “4  81,”
which is similar to how you’d write it. You can also use the ^ symbol if you remember that a root is
the same as the bottom part of a fractional exponent. So the fourth root of 81 would be written as
“81 ^ (1/4)” on your calculator.

Negative and Fractional Exponents
So far we’ve dealt with only positive integers for exponents, but they can be negative integers as well as
fractions. The same concepts and rules apply, but the numbers just look a little weirder. Keep these
concepts in mind:

• Negative exponents are a fancy way of writing reciprocals:

x–n = 

• Fractional exponents are a fancy way of taking roots and powers:

 = 

Here’s an example:

14. If x > 0, which of the following is equivalent to ?

I.       

II.       

III.       



A) None
B) I and II only
C) II and III only
D) I, II, and III

Here’s How to Crack It
This problem really tests your knowledge of exponents. First, convert  into an exponent, since all of
the Roman numerals contain expressions with exponents. (Plus, exponents are easier to work with
because they have those nice MADSPM rules.) So, using the definition of a fractional exponent,  = .

You want the items in the Roman numerals to equal .

Now, it’s time to start working with the Roman numerals. In (I), the test writers are trying to be tricky.

(There’s a surprise.) There’s no exponent rule for adding exponent expressions with like bases. So, x + 

does not equal . (If you want to be sure, you could try a number for x: If x = 4, then  = 8, but 4 + 

 = 4 + 2 = 6.) So, cross off any answer that includes (I): (B) and (D) are gone.

Now, since you are down to either (A) or (C), all you really need to do is try either (II) or (III). If either

one works, the answer is (C). So, try (II). Use the power-multiply rule:  =  = . So, since (II)

works, (C) is the correct answer.

Notice that you didn’t even need to check (III). Using good POE on a Roman numeral question often

means that you don’t need to check all the Roman numerals.

HOW TO READ CHARTS AND GRAPHS
Another basic math skill you will need for the SAT is the ability to interpret data from charts, graphs,
tables, and more. This section will cover the basics of reading these figures. We will discuss how to answer
questions related to charts and other figures in detail in Chapter 14.

More Math Basics
You can get more guidance
in the fundamentals of SAT

math and math strategies
by w atching the videos
in your Premium Portal.

See “Register Your Book
Online!” for more

information.

What’s Up with All These Figures?



The SAT now includes charts, graphs, and tables throughout the test (not just in the Math sections) to
present data for students to analyze. ETS and the College Board believe this will better reflect what
students learn in school and need to understand in the real world. The situations will typically include
real-life applications, such as finance and business situations, social science issues, and scientific matter.

Since you’ll be seeing graphics throughout the test, let’s look at the types you may encounter and the skills
you’ll need to be familiar with when you work with charts and graphs.

Types of Graphics

The Scatterplot
A scatterplot is a graph with distinct data points, each representing one piece of information. On the
scatterplot below, each dot represents the number of televisions sold at a certain price point.

Here’s How to Read It
To find the cost of a television when 225 televisions are sold, start at 225 on the vertical axis and draw a
horizontal line to the right until you hit a data point. Use the edge of your answer sheet as a straight-edge
if you have trouble drawing your own straight lines. Once you hit a point, draw a straight line down from
it to the horizontal axis and read the number the line hits, which should be $1,500. To determine the
number of televisions sold when they cost a certain amount, reverse the steps—start at the bottom, draw
up until you hit a point, then move left until you intersect the vertical axis.

Try the question now.

 9. A certain store sells televisions ranging in price from $500 to $5,000 in increments of

$500. The graph above shows the total number of televisions sold at each price during
the last 12 months. Approximately how much more revenue did the store collect from the
televisions it sold priced at $3,500 than it did from the televisions it sold priced at $1,000
?



A) $175,000
B) $250,000
C) $275,000
D) $350,000

Here’s How to Crack It
The revenue is the cost of television × number of televisions sold. We need the information from the
graph only for the television that costs $3,500 and for the television that costs $1,000 in order to
determine how much more revenue the $3,500 television produced. There were 150 of the $3,500
televisions sold, for a revenue of $525,000. There were 250 of the $1,000 televisions sold, for a revenue of
$250,000. The difference between the two is $525,000 – $250,000 = $275,000, as seen in (C).

A question may ask you to draw a “line of best fit” on a scatterplot diagram. This is the line that best
represents the data. You can use the edge of your answer sheet as a ruler to help you draw a line that
goes through most of the data.

The Line Graph
A line graph is similar to a scatterplot in that it shows different data points that relate the two variables.
The difference with a line graph, though, is that the points have been connected to create a continuous
line.

Here’s How to Read It
Reading a line graph is very similar to reading a scatterplot. Start at the axis that represents the data
given, and draw a straight line up or to the right until you intersect the graph line. Then move left or
down until you hit the other axis. For example, in February, indicated by an F on the horizontal axis,
Always Sunny sunscreen had 2.5 million in sales. Make sure to notice the units on each axis. If February



sales were only $2.50, rather than $2.5 million, then this company wouldn’t be doing very well!

Let’s look at a question about this line graph.

 2. The forecasted monthly sales of Always Sunny Sunscreen are presented in the figure

above. For which period are the forecasted monthly sales figures strictly decreasing then
strictly increasing?

A) January to March
B) February to April
C) June to August
D) September to November

Here’s How to Crack It
Look up the values for each period in question and use Process of Elimination to get rid of those that don’t
fit. For (A), January sales are forecasted to be $2 million, February $2.5 million, and March $2 million.
This is an increase then a decrease, not the other way around, so eliminate (A). For (B), you already
know sales decreased from February to March, so check for a following increase in April. The figure for
April is $3.5 million, which is an increase over the March figure, so (B) is correct.

The Bar Graph (or Histogram)
Instead of showing a variety of different data points, a bar graph will show how many items belong to a
particular category. If the variable at the bottom is given in ranges, instead of distinct items, the graph is
called a histogram, but you read it the same way.

Here’s How to Read It
The height of each bar corresponds to a value on the vertical axis. In this case, the bar above Chile hits
the line that intersects with 15 on the vertical axis, so there are 15 million people in Chile. Again, watch



the units to make sure you know what the numbers on the axes represent. On this graph, horizontal lines
are drawn at 5 unit intervals, making the graph easier to read. If these lines do not appear on a bar graph,
use your answer sheet to determine the height of a given bar.

A bar chart question might look like this:

 14. The populations of five countries are shown in the graph above. If population density is

defined as , and the area of Paraguay is 400,000 square kilometers, what is the

population density of Paraguay, in people per square kilometer?

A) 0.08
B) 0.8
C) 1.25
D) 12.5

Here’s How to Crack It
Start by determining the population of Paraguay. The bar hits right at the horizontal line for 5, which is
in millions, so there are 5 million people in Paraguay. Now use the definition of population density in the
question.

 = 

Be very careful with the number of zeroes you put in the fraction—the answer choices are pairs that vary
by a factor of 10, meaning the test writers expect you to miss a zero. The answer must be greater than 1,
since your numerator is bigger than your denominator, so eliminate (A) and (B). Choice (C) also seems
too small, but check the math on your calculator (carefully). You should get 12.5 people per square
kilometer, so (D) is correct.

The Two-Way Table
A two-way table is another way to represent data without actually graphing it. Instead of having the
variables represented on the vertical and horizontal axes, the data will be arranged in rows and columns.
The top row will give the headings for each column, and the left-most column will give the headings for
each row. The numbers in each box indicate the data for the category represented by the row and the
column the box is in.

 Computer Production
 Morning Shift Afternoon Shift

Monday 200 375
Tuesday 245 330
Wednesday 255 340
Thursday 250 315
Friday 225 360



Here’s How to Read It
If you want to find the number of computers produced on Tuesday morning, you can start in the
Morning Shift column and look down until you find the number in the row that says “Tuesday,” or you
can start in the row for Tuesday and look to the right until you find the Morning Shift column. Either
way, the result is 245. Some tables will give you totals in the bottom row and/or the right-most column,
but sometimes you will need to find the totals yourself by adding up all the numbers in each row or in
each column. More complicated tables will have more categories listed in rows and/or columns, or the
tables may even contain extraneous information.

Give this one a try.

 3. Computer production at a factory occurs during two shifts, as shown in the chart above.

If computers are produced only during the morning and afternoon shifts, on which of the
following pairs of days is the greatest total number of computers produced?

A) Monday and Thursday
B) Tuesday and Thursday
C) Wednesday and Friday
D) Tuesday and Friday

Here’s How to Crack It
This is a perfect calculator question. Just add the morning shift and the afternoon shift for each day and
see which total is the greatest. Write each total down next to the day on the chart, so you don’t have to
keep track of it all in your head. Monday is 200 + 375 = 575, Tuesday is 245 + 330 = 575, Wednesday is
255 + 340 = 595, Thursday is 250 + 315 = 565, and Friday is 225 + 360 = 585. According to these
calculations, Wednesday and Friday have the two greatest totals, so the greatest number of computers is
produced on those two days together, making (C) the right answer.

Figure Facts
Every time you encounter a figure or graphic on the SAT, you should make sure you understand how to
read it by checking the following things:

• What are the variables for each axis or the headings for the table?
• What units are used for each variable?
• Are there any key pieces of information (numbers, for example) in the legend of the chart that

you should note?
• What type of relationship is shown by the data in the chart? For instance, if the chart includes

curves that show an upward slope, then the graph shows a positive association, while curves that
show a downward slope show a negative association.

• You can use the edge of your answer sheet as a ruler to help you make sure you are locating the
correct data in the graph or to draw a line of best fit if necessary.



Fundamentals Drill 1: No Calculator Section
Work these Fundamentals questions without your calculator using the skills you’ve learned so far.
Answers and explanations can be found on this page.

1. Which of the following represents the statement “the sum of the squares of x and y is equal
to the square root of the difference of x and y”?

A) x2 + y2 = 

B) x2 – y2 = 

C) (x + y)2 = 

D)  = (x − y)2

4. If a = –2, then a + a2 – a3 + a4 – a5 =

A) –22
B) –18
C) 32
D) 58

6. If 9–2 = , what is the value of x ?

A) 1
B) 2
C) 4
D) 6

7.

In the equation above, if a and b are positive integers and  is in its simplest reduced form,

what is the value of a ?

A) 2
B) 9
C) 18
D) 40



Fundamentals Drill 2: Calculator-Permitted Section
These Fundamentals questions are likely to appear in the section in which calculator use is allowed. Make
sure to use it when you need to in order to avoid careless calculation errors. Don’t forget, though, that
using it may slow you down when doing the math on paper would be faster. Answers and explanations
can be found on this page.

1. If 7 times a number is 84, what is 4 times the number?

A) 16
B) 28
C) 48
D) 56

4. If 3x = 12, what is the value of ?

A)

B)

C) 4
D) 6

6. Which of the following graphs shows a strong positive association between x and y ?

A)

B)

C)



D)

9. If  + 22 = 38, what is the value of x ?

A) 4
B) 16
C) 32
D) 256

14. If each number in the following sum were increased by t, the new sum would be 4.22.
What is the value of t ?

0.65
  0.85
  0.38
+ 0.86
   2.74

A) 0.24
B) 0.29
C) 0.33
D) 0.37

20. If 4x · n2 = 4x + 1  · n and x and n are both positive integers, what is the value of n ?

A) 2
B) 4
C) 6
D) 8





CHAPTER DRILL ANSWERS AND EXPLANATIONS

Drill 1
1. 109

2. 38

3. –3

4. 10

5. 15

Drill 2
1. 6(57 + 13) = 6 × 70 = 420

2. 51(48 + 50 + 52) = 51(150) = 7,650

3. ab + ac – ad

4. x(y – z)

5. c(ab + xy)

Drill 3
1.

2.

3.

4.

5.

Drill 4
1. 3

2.

3.  -1  or 

4.



5.

6.

7.

Drill 5

 Estimated Answer Calculator Answer

1. 0.4 × 0.9 = 0.36 0.3741

2. 44 ÷ 0.03 = 1,466 1,457.7

3. 3.7 ÷ 0.02 = 185 186

4. 0.7 – 3.6 = –2.9 –2.89

Fundamentals Drill 1: No Calculator Section
1. A Take it one phrase at a time. The “sum” means you will add two things. The “squares of x and y”

means to square x and square y, or x2  and y2 . Add these to get x2  + y2 . Cross out any choice
that does not have x2  + y2  as the first part of the equation. You’re left with (A), which is the
correct answer.

4. D Plug in the number given for a in the expression to find the value: –2 + (–2)2  – (–2)3  + (–2)4  –
(–2)5 . Remember PEMDAS, the order of operations: The first thing to do here is deal with the
Exponents, then we can take care of the Addition and Subtraction: –2 + 4 – (–8) + 16 – (–32),
which simplifies to –2 + 4 + 8 + 16 + 32 = 58, (D).

6. C Negative exponents mean to take the reciprocal and apply the positive exponent. So 9–2  = 

= . Now find what power of  equals . Because 34  = 81,  = , and x must be 4. The

correct answer is (C).

7. B The lowest number that both 8 and 10 are factors of is 40. Convert the fractions to a
denominator of 40:  = . There is no factor that 9 and 40 have in common, so the

fraction cannot be reduced. The number in place of a in  is 9, so the answer is (B). Be careful

not to choose (D), which contains the value of b.

Fundamentals Drill 2: Calculator-Permitted Section
1. C Translate the words into math: 7 × n = 84, and we want to know the value of 4n. 7n = 84, so n

= 12, and 4n = 48, (C).

4. D First, solve for x. Divide both sides of the equation by 3, and you get x = 4. Then divide 24 by 4,
which gives you 6, which is (D).



6. D A “strong positive association” means that as one variable increases, the other one increases. This
will be shown as a line that angles through the graph from the lower left to the upper right.
These scatterplots don’t have any lines of best fit drawn on them, so imagine the line that would
go through most of the points on each graph. In (A), the points are all over the place, so no line
of best fit can even be drawn. Eliminate (A). In (B), the line that hits most of the points would
go from the upper left to the lower right. This is a negative association, not a positive one, so
eliminate (B). In (C), the line would go straight across, parallel to the x-axis. This is not a
positive association, so eliminate (C). The correct answer is (D).

9. D To solve this equation, get  by itself.  = 16, so square both sides: ( )2  = 162 , so x = 256.
Choice (D) is correct.

14. D To figure out how much you need to add to 2.74 to get to 4.22, take 4.22 – 2.74 on your
calculator. The difference between the two numbers is 1.48. This increase reflects the same
number, t, added to each of the four numbers on the list. Divide 1.48 by 4 to find that t = 0.37,
which is (D).

20. B First simplify the equation 4x • n2  = 4x+1  • n to 4x • n = 4x+1 , and then try an easy number for
x. If x = 2, then 42  • n = 42 +1 . Since 16n = 43 , then 16n = 64 and n = 4. The correct answer is
(B).



Summary
◦ There are only six arithmetic operations tested on the SAT: addition, subtraction, multiplication,

division, exponents, and square roots.

◦ These operations must be performed in the proper order (PEMDAS), beginning with operations
inside parentheses.

◦ Apply the distributive law whenever possible. This is usually enough to find the answer.

◦ A fraction is just another way of expressing division.

◦ You must know how to add, subtract, multiply, and divide fractions. Don’t forget that you can also
use your calculator in the section where it is permitted.

◦ If any problems involving large or confusing fractions appear, try to reduce the fractions first.
Before you multiply two fractions, for example, see if it’s possible to reduce either or both of the
fractions.

◦ If you know how to work out fractions on your calculator, use it when it is allowed to help you with
questions that involve fractions. If you intend to use your calculator for fractions, make sure you
practice. You should also know how to work with fractions the old-fashioned way.

◦ A decimal is just another way of expressing a fraction.

◦ When a calculator is permitted, use it to add, subtract, multiply, and divide decimals. When the
calculator is not allowed, try rounding and estimating before doing the math with your pencil and
paper.

◦ Exponents are a kind of shorthand for expressing numbers that are the product of the same factor
multiplied over and over again.

◦ To multiply two exponential expressions with the same base, add the exponents.

◦ To divide two exponential expressions with the same base, subtract the exponents.

◦ To raise one exponential expression to another power, multiply the exponents.

◦ To remember the exponent rules, think MADSPM.

◦ When you raise a positive number greater than 1 to a power greater than 1, the result is larger.
When you raise a positive fraction less than 1 to an exponent greater than 1, the result is smaller. A
negative number raised to an even power becomes positive. A negative number raised to an odd
power remains negative.

◦ When you’re asked for the square root of any number, , you’re being asked for the positive root
only.

◦ Here are the only rules regarding square roots that you need to know for the SAT:



◦ The rule for fractional exponents is this:

 = 

◦ The rule for negative exponents is this:

x-n = 

◦ When you encounter charts, carefully check the chart for information you should note, and
remember that you can use your answer sheet as a ruler to help you locate information or to draw a
line of best fit.



Chapter 12
Algebra: Cracking the System
In the last chapter we reviewed some fundamental math concepts featured on the SAT. Many questions
on the SAT combine simple arithmetic concepts with more complex algebraic concepts. This is one way
the test writers raise the difficulty level of a question—they replace numbers with variables, or letters that
stand for unknown quantities. In this chapter you will learn multiple ways to answer these algebraic
questions.



SAT ALGEBRA: CRACKING THE SYSTEM
The SAT generally tests algebra concepts that you likely learned in eighth or ninth grade. So, you are
probably pretty familiar with the level of algebra on the test. However, the test writers are fairly adept at
wording algebra questions in a way that is confusing or distracting in order to make the questions harder
than the mathematical concepts that are being tested.

In that fashion, the SAT Math sections are testing not only your math skills, but also, and possibly even
more important to your score improvement, your reading skills. It is imperative that you read the
questions carefully and translate the words in the problem into mathematical symbols.

ENGLISH MATH EQUIVALENTS
is, are, were, did, does, costs =
what (or any unknown value) any variable (x, y, k, b)
more, sum +
less, difference –
of, times, product × (multiply)
ratio, quotient, out of, per ÷

BASIC PRINCIPLES: FUNDAMENTALS OF SAT ALGEBRA
Many problems on the SAT require you to work with variables and equations. In algebra class you
learned to solve equations by “solving for x” or “solving for y.” To do this, you isolate x or y on one side of
the equal sign and put everything else on the other side. The good thing about equations is that to isolate
the variable you can do anything you want to them—add, subtract, multiply, divide, square—provided
you perform the same operation to all the numbers in the equation.

Thus, the golden rule of equations:

Whatever you do to the items on one side of the equal sign, you must do to the items on the other
side of it as well.

Let’s look at a simple example of this rule, without the distraction of answer choices.

If 2x − 15 = 35, what is the value of x ?

Here’s How to Crack It
You want to isolate the variable. First, add 15 to each side of the equation. Now you have the following:

2x = 50

Divide each side of the equation by 2. Thus, x equals 25.

The skills for algebraic manipulation work just as well for more complex equations. The following
question is another example of the way the SAT may ask you to manipulate equations. Don’t panic when
you see a question like this; just use the skills you already have and work carefully so you don’t make an



avoidable mistake in your algebra.

A Little Terminology
Here are some words that you will need to know to understand the explanations in this chapter.
These words may even show up in the text of a question, so make sure you are familiar with them.

Term: An equation is like a sentence, and a term is the equivalent of a word. It can be just a
number, just a variable, or a number multiplied by a variable. For example, 18, –2x, and 5y are the
terms in the equation 18 – 2x = 5y.

Expression: If an equation is like a sentence, then an expression is like a phrase or a clause. An
expression is a combination of terms and mathematical operations with no equal or inequality sign.
For example, 9 × 2 + 3x is an expression.

Polynomial: A polynomial is any expression containing two or more terms. Binomials and
trinomials are both examples of polynomials.

10. Suppose the evaporation rate of water in a lake is given by the equation E = ,

where E is the evaporation rate in gallons/day, Ta is the air temperature, Td is the dew point

temperature, V is the volume of water in the lake, Tw  is the water temperature, and h is the

number of hours the water is exposed to sunlight. Which of the following expresses Tw  in

terms of Ta, Td,V, E, and h?

A) Tw  = 

B) Tw  = 

C) Tw  = 

D) Tw  = 

Cut the Fat
Word problems on the SAT
often contain unnecessary
information. If  you f ind the
unnecessary information

distracting, you can lightly
strike through it. In this

question, the explanation
of the variables is not nec-
essary, so you can cross

out everything after the
equation to “…the w ater

is exposed to sunlight”
w ithout removing any

information necessary to



answ ering the question.

Here’s How to Crack It
The goal is to get Tw  by itself. Anything you do to one side of the equation, you must also do to the other
side of the equation. Start by multiplying both sides by h4  to get rid of the denominator on the right side
of the equation.

The equation becomes

Eh4  = 

To get the fraction with Tw  alone on the right side, subtract the other fraction from both sides to get

Eh4  − 

Multiply both sides by Tw  to get that variable out of the denominator.

 = −V

Now divide the whole expression by the entire thing inside the parentheses.

Tw  = − 

This doesn’t match any of the answers exactly, but it looks a lot like (D). To make it match exactly,
multiply the fractional part by , which won’t change the value of the fraction, to get

Tw  = 

Then, just swap the positions of the two parts of the denominator to get (D).

Solving Radical Equations
Radical equations are just what the name suggests: an equation with a radical ( ) in it. Not to worry,
just remember to get rid of the radical first by raising both sides to that power.

Here’s an example:

7. If 7  - 24 =11, what is the value of x ?

A)

B)



C) 5
D) 25

Here’s How to Crack It

Start by adding 24 to both sides to get 7  = 35. Now, divide both sides by 7 to find that  = 5. Finally,
square both sides to find that x = 25, which is (D).

Solving Rational Equations
Since you are not always allowed to use your calculator on the SAT, there will be some instances in which
you will need to solve an equation algebraically. Even on the sections in which calculator use is permitted,
you may find it faster and more effective to use your mathematical skills to efficiently answer a question.
Another way ETS may make your calculator less effective is by asking you to solve for an expression. A
lot of the time, algebraic manipulation will be the means by which you can solve that problem.

Here is an example:

5. If  = , what is the value of  ?

A)

B)

C) 2
D) 3

Here’s How to Crack It

This question appears in the No Calculator section, so you must use your math skills to solve for r. You

can cross multiply to get 18r = 3(r + 10) or 18r = 3r + 30. Subtracting 3r from both sides gives you 15r =

30, so r = 2. Finally,  = , which is (A).

Extraneous Solutions
Sometimes solving a rational or radical expression makes funny things happen. Let’s look at an example.

Given the equation above, what is the value of z ?

Here’s How to Crack It
Use the Bowtie method to get a common denominator for the fractions on the left side of the equation.



The numerator of the fraction on the left becomes (z – 2) and the numerator of the fraction on the right
becomes (z + 2). The numerators are added together, and the new denominator is the product of the old
ones. The equation becomes

Since the denominators are equal, the numerators are equal. This gives you

(z – 2) + (z + 2) = 4

When you simplify the left side, you get 2z = 4, so z = 2. Sounds great, right? However, you need to plug
this solution back into the original equation to make sure that it works. You get

Once simplified, two of the three denominators become zero. That is not allowed, so the solution you
found isn’t really a solution at all. It is referred to as an “extraneous solution.” That term refers to any
answer you get to an algebraic equation that results in a false statement when plugged back in to the
original equation.

Here’s another example.

29.

 = t – 2

In the equation above, what is the value of the extraneous solution, if one exists?

A) 0
B) 4
C) 5
D) There are no extraneous solutions.

Extra Answers
Any time you are solving
for a variable, make sure

your solutions actually
w ork. If  they do not, they

are “extraneous,” or extra.

Here’s How to Crack It
Start by squaring both sides of the equation to get rid of the radical. The equation becomes

t + 4 = (t – 2)2

Use FOIL to multiply the right side of the equation to get t2  – 2t – 2t + 4 or t2  – 4t + 4. Now the
equation is

t + 4 = t2  – 4t + 4



Subtract t and 4 from both sides to get

0 = t2  – 5t

The right side factors to t(t – 5), so t = 0 or 5. Eliminate (B), since 4 is not a solution at all, extraneous or
otherwise. Now plug 0 and 5 back into the original equation to see if they work. If both do, the answer is
(D). If one of them does not, that one is the extraneous solution.

t = 0 t = 5

 = 0 − 2  = 5 − 2

 = −2  = 3

2 = −2 3 = 3

Since the equation is false when t = 0, then 0 is the extraneous solution. The correct answer is (A).

Solving for Expressions
Some SAT algebra problems ask you to find the value of an expression rather than the value of a variable.
In most cases, you can find the value of the expression without finding the value of the variable.

5. If 4x + 2 = 4, what is the value 4x − 6 ?

A) −6
B) −4
C) 4
D) 8

Math Class Solution:
In math class, you w ould

find the value of x and
then plug that value into

the provided expression.
So, subtract 2 from both
sides to f ind that 4x = 2.

Then divide both sides by
4 to f ind that x = . Then,

4x − 6 = 4  –6 = –4.

So, the answ er is (B).

Here’s How to Crack It
Since you’re being asked for the value of an expression (4x − 6) rather than the value of x, you correctly
suspect that there might be a shortcut. So, you look for a way to turn 4x + 2 into 4x − 6 and realize that
subtracting 8 from both sides of the equation will do just that.

So, you just do (4x + 2) − 8 = 4 − 8 = −4 and you’ve got (B).

The Princeton Review solution will save you time—provided that you see it quickly. So, while you
practice, you should train yourself to look for these sorts of direct solutions whenever you are asked to
solve for the value of an expression.

However, don’t worry too much if you don’t always see the faster way to solve a problem like this one.



The math class way will certainly get you the right answer.

Here’s another example:

9. If  = x − 2, what is the value of (x − 2)2 ?

A)

B)

C) 5
D) 25

Learn Them, Love Them
Don’t get bogged dow n

looking for a direct
solution. Alw ays ask
yourself if  there is a

simple w ay to f ind the
answ er. If  you train

yourself to think in terms
of shortcuts, you w on’t

w aste a lot of time.
How ever, if  you don’t see

a quick solution, get to
w ork. Something

may come to you as you
labor aw ay.

Here’s How to Crack It
If you were to attempt the math class way, you’d find that x =  + 2 and then you’d have to substitute
that into the provided expression. There’s got to be an easier way!

The problem is much easier if you look for a direct solution. Then, you notice that all the problem wants

you to do is to square the expression on the right of the equal sign. Well, if you square the expression on

the right, then you’d better square the expression on the left, too. So, ( )2  = 5 = (x − 2)2  and the answer

is (C). That was pretty painless by comparison.

Solving Simultaneous Equations
Some SAT problems will give you two or more equations involving two or more variables and ask for the
value of an expression or one of the variables. These problems are very similar to the problems containing
one variable. ETS would like you to spend extra time trying to solve for the value of each variable, but
that is not always necessary.

Here’s an example:

If 4x + y = 14 and 3x + 2y = 13, then x − y = ?

Here’s How to Crack It
You’ve been given two equations here. But instead of being asked to solve for a variable (x or y), you’ve



been asked to solve for an expression (x − y). Why? Because there must be a direct solution.

In math class, you’re taught to solve one equation for one variable in terms of a second variable and to
substitute that value into the second equation to solve for the first variable.

Forget it. These methods are far too time consuming to use on the SAT, and they put you at risk of
making mistakes. There’s a better way. Just stack them on top of each other, and then add or subtract the
two equations; either addition or subtraction will often produce an easy answer. Let’s try it.

Adding the two equations gives you this:

Unfortunately, that doesn’t get us anywhere. So, try subtracting:

4x + y = 14
3x + 2y = 13

When you subtract equations, just change the signs of the second equation and add. So the equation
above becomes

The value of (x − y) is precisely what you are looking for, so the answer is 1.

You can also use this method to solve problems in which you are asked to solve for an expression and
gives you fewer equations than variables. If you have dealt with simultaneous equations in your math
classes you may know that that puts you in a bind since it may be impossible to solve for each individual
variable.

Here is an example:

3a – 7b = 4d – 9
–4c + 10a = 6b + 7
–2a + 3c – 4d = 10

Given the system of equations above, what is the value of –10a – 2b + 2c ?

Here’s How to Crack It
Notice that the test writers have made this problem harder by mixing up the variables. Your first step is to
line up the variables on the left side of the equation and arrange them in alphabetical order; move the
constants to the right side of the equation. Combine like terms in each equation, and use a place holder
for any variables that are missing in each equation.

Step 1:



3a – 7b + 0c – 4d = –9
10a – 6b – 4c + 0d = 7
–2a + 0b + 3c – 4d = 10

“Nothing” is Helpful
In these equations, the

place holders are 0c,
0d, and 0b respectively.

Because 0 times any
number is 0, nothing has
been added to the equa-
tion; these 0’s are simply

acting as placeholders, so
that all of the variables

line up vertically. You may
also choose to leave these

areas blank.

Once you have the variables aligned, complete this problem just like the previous problem by adding and
subtracting the equations until you get something that looks like the expression in the question.

IF YOU ADD:

IF YOU SUBTRACT:

Don’t Forget to Share
the Love

Don’t forget that w hen you
subtract an entire equation,
you need to subtract each

component of the equa-
tion—in simpler terms,

change each sign to the
opposite operation, and
then add the equations.

Neither of these answers appears to be what the test writers are asking for, but on closer inspection, the
equation that resulted from subtraction can be multiplied by 2 to get the expression in the question.

2(–5a – 1b + 1c) = 2(–26)

–10a – 2b + 2c = –52

Solving for Variables in Simultaneous Equations



Shortcuts are awesome, so take them whenever you can on the SAT. But occasionally, you won’t have
the option of using a short-cut with simultaneous equations, so knowing how to solve for a variable is
imperative.

Here’s an example:

If 3x + 2y = 17 and 5x − 4y = 21, what is the value of y ?

Here’s How to Crack It
In this case, the stack and solve method doesn’t bring us an immediate answer:

Neither of these methods gives you the value of y. The best way to approach this question is to try to
eliminate one variable. To do this, multiply one or both of the equations by a number that will cause the
other variable to have a coefficient of 0 when the equations are added or subtracted.

In this case, the question is asking us to solve for y, so try to make the x terms disappear. You want to
make the coefficient of x zero, so you can quickly find the value of y. Here’s how:

Use the coefficient of x in the second equation, 5, to multiply the first equation:

5(3x + 2y) = 5(17)

15x + 10y = 85

Then use the original coefficient of x in the first equation to multiply the second equation:

3(5x − 4y) = 3(21)
15x − 12y = 63      

Now stack your equations and subtract (or flip the signs and add, which is less likely to lead to a mistake.)

Simplify your equation and you have your answer.

22y = 22
y = 1

Solving Inequalities
In an equation, one side equals the other. In an inequality, one side does not equal the other. The
following symbols are used in inequalities:



≠ is not equal to

> is greater than

< is less than

≥ is greater than or equal to; at least

≤ is less than or equal to; no more than

Hungry Gator
Think of the inequality sign
as the mouth of a hungry
alligator. The alligator eats

the bigger number.

Solving inequalities is pretty similar to solving equations. You can collect like terms, and you can simplify
by doing the same thing to both sides. All you have to remember is that if you multiply or divide both
sides of an inequality by a negative number, the direction of the inequality symbol changes. For example,
here’s a simple inequality:

x > y

Now, just as you can with an equation, you can multiply both sides of this inequality by the same
number. But if the number you multiply by is negative, you have to change the direction of the symbol in
the result. For example, if you multiply both sides of the inequality above by –2, you end up with the
following:

–2x < –2y

Remember: When you multiply or divide an inequality by a negative number, you must reverse the
inequality sign.

Here’s an example of how an inequality question may be framed on the test:

8. If –3x + 6 ≥ 18, which of the following must be true?

A) x≤ –4
B) x≤ 8
C) x ≥ –4
D) x ≥ –8

Here’s How to Crack It
Simplify the inequality like any other equation:

–3x + 6 ≥ 18

–3x ≥ 12

Remember to change the direction of the inequality sign!

x ≤ –4



So (A) is the correct answer.

A Range of Values
Another skill ETS may test is solving inequalities for a range of values. In these instances, you can
simplify the process by initially treating the inequality as two separate problems.

Here’s an example:

If –8 < – m + 1 ≤ – , what is one possible value of m?

Here’s How to Crack It

First work on the left side of the equation: –8 < – m + 1.

5(−8) < 5

–40 < –3m + 5

–40 – 5 < –3m + 5 – 5

–45 < –3m

 > 

15 > m

Then work on the right side of the equation: ‒ m + 1 ≤ − 

– m + 1 – ≤ –  –1

– m ≤ –

–3m ≤ –21

m ≥ 7

Once you have both pieces of the inequality simplified, you just need to put them back together.

If 15 > m and m ≥ 7, then 15 > m ≥ 7, but this inequality doesn’t make logical sense. Generally,



inequalities are written with the smaller number on the left and the larger number on the right, so when
you solve an inequality like this, you may need to rearrange the equation. This isn’t difficult, just make
sure the “arrows” are still pointing at the same numbers when you change the order.

So a correct answer to this question would be any number between 7 and 15, which includes 7, but does
NOT include 15.

Writing Your Own System of Equations
Sometimes you’ll be asked to take a word problem and create a system of equations or inequalities from
that information. Usually they will not ask you to solve this system of equations/inequalities, so if you are
able to locate and translate the information in the problem, you have a good shot at getting the correct
answer. Always start with the most straightforward piece of information. What is the most
straightforward piece of information? Well, that’s up to you to decide. Consider the following problem.

9. Aubrie, Bera, and Kea are running a lemonade and snack stand to earn money. They are
selling lemonade for $1.07 a cup and chocolate chip cookies for $0.78 each. Their
customers arrive on foot or by car. During a three-hour period, they had 47 customers each
buying only one item and made $45.94. Aubrie, Bera, and Kea need to determine if they
have enough supplies for tomorrow. Solving which of the following system of equations will
let them know how many cups of lemonade, x, and how many cookies, y, they sold today?

A)

B)

C)

D)

Here’s How to Crack It
For some people, the most straightforward piece of information deals with the number of items being
sold. For others, it may be the price of the items being sold. Whichever piece of information you choose,
use the math to English translations in this chapter to help you identify the mathematical operations you
will need to write your equation.

Let’s work through the previous problem.

You may have noticed that at least some of this word problem is just providing background information
that isn’t really necessary to solve the problem. Lightly striking through the information will make the
problem look less intimidating.



9. Aubrie, Bera, and Kea are running a lemonade and snack stand to earn money. They are
selling lemonade for $1.07 a cup and chocolate chip cookies for $0.78 each. Their
customers arrive on foot or by car. During a three-hour period they had 47 customers each
buying only one item and they made $45.94. Aubrie, Bera, and Kea need to determine if
they have enough supplies for tomorrow. Solving which of the following system of
equations will let them know how many cups of lemonade, x, and how many cookies, y,
they sold today?

The shortened problem makes it a lot easier to recognize important information. Start by identifying a
straightforward piece of information, so you can start writing your own equations.

They are selling lemonade for $1.07 a cup and chocolate chip cookies
for $0.78 each.

This is a fairly straightforward piece of information. Once you identify which variable represents
lemonade and which one represents cookies, you can begin to write your equation. In this problem, the
very last sentence gives us the needed information.

…how many glasses of lemonade, x, and how many cookies, y…

Now you know that the number of cups of lemonade they sold, multiplied by $1.07 per cup, will give you
the amount of money they made selling lemonade, and the number of cookies they sold, multiplied by
$0.78, will give you the amount of money they made selling cookies. Since the problem also gives you the
total amount of money they made, $45.94, and states that customers were “each buying only one item”
you can use the information above to write your first equation.

Once you have your first equation, go to your answer choices to determine which answers you can
eliminate. You’ll quickly see that (A), (C), and (D) are all wrong, so you can select (B) without even
having to construct the second equation.

Now try one on your own!

7. To save on helium costs, a balloon is inflated with both helium and nitrogen gas. Between
the two gases, the balloon can be inflated up to 8 liters in volume. The density of helium is
0.20 grams per liter, and the density of nitrogen is 1.30 grams per liter. The balloon must be
filled so that the volumetric average density of the balloon is lower than that of air, which
has a density of 1.20 grams per liter. Which of the following system of inequalities best
describes how the balloon will be filled, if x represents the number of liters of helium and y
represents the number of liters of nitrogen?



A)

B)

C)

D)

Here’s How to Crack It
Start with the most straightforward piece of information and translate that. In this case, it is probably the
information about the total volume of the balloon. “Between the two gases” would indicate addition, and
the gases are represented as x and y, so you need x + y in the correct answer. They all have that, so go to
the next piece. Together, x and y can be “up to 8 liters.” This translates to “less than or equal to 8,”
because the balloon’s volume can’t be greater than 8, but it could be 8 or less. Therefore, one equation
must be x + y ≤ 8. You can eliminate (A) and (B), as those answers have different equations related to x
+ y. The next part may be hard to translate, so pick some numbers and try them out. Make x = 2 and y =
2. The second equation in (D) is easier to work with, so see if these numbers make that equation true.
0.2(2) + 1.30(2) = 0.4 + 2.60 = 3. This is not less than 1.20, so eliminate (D) and choose (C).

Simplifying Expressions
If a problem contains an expression that can be factored, it is very likely that you will need to factor it to
solve the problem. So, you should always be on the lookout for opportunities to factor. For example, if a
problem contains the expression 2x + 2y, you should see if factoring it to produce the expression 2(x + y)
will help you to solve the problem.

Something to Hide
Because factoring or

expanding is usually the
key to f inding the answ er

on such problems, learn to
recognize expressions that
could be either factored or

expanded. This w ill earn
you more points. The test
w riters w ill try to hide the

answ er by factoring or
expanding the result.

If a problem contains an expression that is already factored, you should consider using the distributive
law to expand it. For example, if a problem contains the expression 2(x + y), you should see if expanding
it to 2x + 2y will help.

Here are five examples that we’ve worked out:

1. 4x + 24 = 4(x) + 4(6) = 4(x + 6)



2.  =  =  = 5(x − 6) 5x − 30

3.  =  =  +1

4. 2(x + y) + 3(x + y) = (2 + 3)(x + y) = 5(x + y)

5. p(r + s) + q(r + s) = (p + q)(r + s)

Here’s how this might be tested on the SAT.

10. Which of the following is equivalent to  + f ?

A) (f + g)

B)

C)

D)

Here’s How to Crack It

Depending on what you see when you approach this problem, you may choose to solve with distribution

or factoring. You may notice that there is an f in each term of the expression. In this case, you may

choose to factor the expression to , but that doesn’t give you a possible answer; however, you

can eliminate (B), since  is not equivalent to your expression. Now you are left with an

expression you may find hard to manipulate. Let’s go back and look at the mathematics behind our initial

factorization so the next step in the process will make more sense.

When you factor an f out of the expression, what you are really doing is this:

Multiply the expression by 1 so that you do not change the expression.



Distribute the .

Cancel where possible.

We can follow the exact same steps to factor an  like you see in (A).

This leaves you with the same expression as (A).

If you notice that the answers are all expressions themselves, you may choose to distribute the variable in



front of the parentheses instead of trying to factor the expression.

Start with (A): 

Distribute to each term within the binomial: f ×  + g × 

Cancel where you can: 

Both methods give you the same answer; however, this type of algebra leaves you open to making
mistakes. In the next chapter, you will discover a third way to approach this problem that you may find
even easier than the methods above.

Multiplying Binomials
Multiplying binomials is easy. Just be sure to use FOIL (First, Outer, Inner, Last).

Combine Similar Terms First
When manipulating long, complicated algebraic expressions, combine all similar terms before doing
anything else. In other words, if one of the terms is 5x and another is –3x, simply combine them into 2x.
Then you won’t have as many terms to work with. Here’s an example:

(3x2  + 3x + 4) + (2 – x) – (6 + 2x) =
3x2  + 3x + 4 + 2 – x − 6 – 2x =
3x2  + (3x − x –2x) + (4 + 2 – 6) =
3x2

TERMinology
Remember: A term is a
number, variable, or a

number and variable that
are combined by multipli-

cation or division. So in
the expression 6x + 10 = y,
6x, 10, and y are all terms.

6x + 10, how ever, is not
a term because a term

includes only variables and
their coeff icients.



Evaluating Expressions
Sometimes you will be given the value of one of the variables in an algebraic expression and asked to find
the value of the entire expression. All you have to do is plug in the given value and see what you come up
with.

Here is an example:

Problem: If 2x = –1, then (2x − 3)2  = ?

Solution: Don’t solve for x; simply plug in –1 for 2x, like this:

(2x − 3)2  = (–1 – 3)2

           = (–4)2

      = 16

Solving Quadratic Equations
To solve quadratic equations, remember everything you’ve learned so far: Look for direct solutions and
either factor or expand when possible.

Here’s an example:

If (x + 3)2  = (x − 2)2 , what is the value of x ?

Here’s How to Crack It
Expand both sides of the equation using FOIL:

(x + 3)(x + 3) = x2  + 6x + 9

(x − 2)(x − 2) = x2  – 4x + 4

x2  + 6x + 9 = x2  – 4x + 4

Now you can simplify. Eliminate the x2  terms, because they are on both sides of the equal sign. Now you
have 6x + 9 = – 4x + 4, which simplifies to

10x = –5

x = –

Factoring Quadratics
To solve a quadratic, you might also have to factor the equation. Factoring a quadratic basically involves
doing a reverse form of FOIL.

For example, suppose you needed to know the factors of x2 + 7x + 12. Here’s what you would do:

1. Write down 2 sets of parentheses and put an x in each one because the product of the first terms
is x2 .



x2  + 7x + 12 = (x     )(x     )

2. Look at the number at the end of the expression you are trying to factor. Write down its factors.
In this case, the factors of 12 are 1 and 12, 2 and 6, and 3 and 4.

Factoring
When factoring an equa-
tion like x2 + bx + c, think
“A.M.” Find tw o numbers
that Add up to the middle

term (b) and Multiply to
give the last term (c).

3. To determine which set of factors to put in the parentheses, look at the coefficient of the middle
term of the quadratic expression. In this case, the coefficient is 7. So, the correct factors will also
either add or subtract to get 7. Write the correct factors in the parentheses.

x2  + 7x + 12 = (x __ 3)(x __ 4)

4. Finally, determine the signs for the factors. To get a positive 12, the 3 and the 4 are either both
positive or both negative. But, since 7 is also positive, the signs must both be positive.

x2  + 7x + 12 = (x + 3)(x + 4)

You can always check that you have factored correctly by FOILing the factors to see if you get the
original quadratic expression.

Now, try this one:

16. In the expression x2 + kx + 12, k is a negative integer. Which of the following is a possible

value of k ?

A) −13
B) −12
C) −6
D) 7

Here’s How to Crack It
Since the question told you that k is a negative integer, you can immediately eliminate (D) because it is a
positive integer. To solve the question, you need to factor. This question is just a twist on the example used
above. Don’t worry that we don’t know the value of k. The question said that k was an integer, so you
need to consider only the integer factors of 12. The possible factors of 12 are 1 and 12, 2 and 6, and 3 and
4. Since 12 is positive and k is negative, then you’ll need subtraction signs in both factors.

The possibilities are as follows:

x2  + kx + 12 = (x – 1)(x − 12)

x2  + kx + 12 = (x − 2)(x − 6)

x2  + kx + 12 = (x − 3)(x − 4)

If you FOIL each of these sets of factors, you’ll get the following expressions:



(x − 1)(x − 12) = x2  – 13x + 12

(x − 2)(x − 6) = x2  – 8x + 12

(x − 3)(x − 4) = x2  – 7x + 12

The correct answer is (A), as −13 is the only value from above included in the answers. Of course, you
didn’t need to write them all out if you started with 1 and 12 as your factors.

SAT Favorites
The test writers play favorites when it comes to quadratic equations. There are three equations that they
use all the time. You should memorize these and be on the lookout for them. Whenever you see a
quadratic that contains two variables, it is almost certain to be one of these three.

(x + y)(x − y) = x2  – y2

(x + y)2  = x2  + 2xy + y2

(x − y)2  = x2  – 2xy + y2

Here’s an example of how these equations will likely be tested on the SAT. Try it:

11. If 2x − 3y = 5, what is the value of 4x2 – 12xy + 9y2 ?

A)

B) 12
C) 25
D) 100

Here’s How to Crack It
We are given a quadratic equation that contains two variables.

In this case, work with 2x − 3y = 5. If you square the left side of the equations, you get

(2x − 3y)2  = 4x2  – 12xy + 9y2

That’s precisely the expression for which you need to find the value. It’s also the third of the equations
from the box. Now, since you squared the left side, all you need to do is square the 5 on the right side of
the equation to discover that the expression equals 25, (C).

Did you notice that this question was just another version of being asked to solve for the value of an
expression rather than for a variable? Quadratics are one of ETS’s favorite ways to do that.

Solving Quadratics Set to Zero
Before factoring most quadratics, you need to set the equation equal to zero. Why? Well, if ab = 0, what
do you know about a and b? At least one of them must equal 0, right? That’s the key fact you need to



solve most quadratics.

Here’s an example:

9. If 3 –  x + 7, and x ≠ 0, which of the following is a possible value for x ?

A) −7
B) −1
C)   1
D)   3

Here’s How to Crack It
The test writers have tried to hide that the equation is actually a quadratic. Start by multiplying both sides
of the equation by x to get rid of the fraction.

x  = x(x + 7)

3x − 3 = x2  + 7x

Now, just rearrange the terms to set the quadratic equal to 0. You’ll get x2 + 4x + 3 = 0. Now, it’s time to
factor:

x2  + 4x + 3 = (x + 1)(x + 3) = 0

So, at least one of the factors must equal 0. If x + 1 = 0, then x = −1. If x + 3 = 0, then x = −3. Since −1 is
(B), that’s the one you want.

In addition to your knowing how to solve easily factorable quadratics, the test writers would also like to
see you demonstrate your understanding of the quadratic formula. I know what you are thinking: “Not
that thing AGAIN! Can’t I just solve it with that nifty program I have on my graphing calculator?” Why
yes, yes you can, but only if the problem appears in the calculator-permitted section of the test. Trust us
on this one—the test writers are not always going to put these types of problems in the calculator section.
Knowing the quadratic formula is an easy way to gain points on a question the test writers intend to be
“hard.”

For a quadratic equation in the form y = ax2  + bx + c, the quadratic formula is:

x = 

To find the roots of a quadratic, or the points where y = 0, simply plug your values for a, b, and c into the
quadratic formula.

The Signs They
Are a Changin’

The quadratic formula
w orks for quadratics in

the form y = ax2 + bx + c.



There is only addition in
that form, so be careful

w hen your quadratic has
negative signs in it.

Here’s an example:

7x2  – 5x − 17 = 0

So a = 7, b = –5, and c = –17. Plugging the constants into the quadratic equation you get

Let’s put your quadratic skills to work with a problem you may see on the SAT.

12. What is the product of all the solutions to the equation 3z2 – 12z + 6 = 0 ?

A)

B) 2
C) 4
D) 4

Here’s How to Crack It

Using the quadratic formula x =  you would do the following:



So x = 2 +  or 2 – . “Product” means to multiply, so use FOIL to multiply (2 + ) × (2 − ) to get
4 – 2  + 2  − ( )2  = 4 – 2 = 2, which is (B).

Wow, that was a lot of work! Wouldn’t it be great if there were a shortcut? Actually, there is! When a
quadratic is in the form y = ax2  + bx + c, the product of the roots is equal to the value of c divided by the
value of a. In this case, that’s 6 ÷ 3 = 2! It’s the same answer for a lot less work. (See the inset “The Root
of the Problems” for this and another handy trick—they’re worth memorizing.)

The Root of the Problems
Sometimes you’ll be asked to solve for the sum or the product of the roots of a quadratic equation.
You can use the quadratic formula and then add or multiply the results, but it’s quicker to just
memorize these two expressions.

sum of the roots: –

product of the roots: 

IMAGINARY AND COMPLEX NUMBERS
So far you have been working with real numbers, which are any numbers that you can place on a
number line. The SAT will also ask you to do mathematical operations with imaginary or complex
numbers.

Imaginary Numbers
An imaginary number, very simply, is the square root of a negative number. Since there is no way to
have a real number that is the square root of a negative number, mathematicians needed to come up
with a way to represent this concept when writing equations. They use an italicized lowercase “I” to do



that: i = , and the SAT will likely tell you that in any problem involving imaginary numbers.

Another common piece of information you will need to know about i is how it behaves when it is raised to
a power. Here is i raised to the powers 1 through 8. Can you complete the next four values of i in the
series?

Did you notice anything about the answer? If you said that there is a repeating pattern, then you are
correct. This pattern will be helpful in answering questions containing imaginary and complex numbers.

Complex Numbers
Complex numbers are another way in which the SAT may test the concept of imaginary numbers. A
complex number is one that has a real component and an imaginary component connected by addition
or subtraction. 8 + 7i and 3 – 4i are two examples of complex numbers.

Complex numbers might be tested in a variety of ways. You may be asked to add or subtract the complex
numbers. When you are completing these operations, you can treat i as a variable. Just combine the like
terms in these expressions and then simplify (don’t forget to distribute the subtraction sign).

Here’s an example:

2. For i = , what is the result of subtracting (2 + 4i) from (–5 + 6i) ?

A) –7 + 2i
B) –3 – 10i
C) 3 + 2i
D) 7 – 10i

Here’s How to Crack It
Set up the subtraction necessary.

(–5 + 6i) – (2 + 4i)

Distribute the negative sign to both terms in the second set of parentheses to get

–5 + 6i – 2 – 4i

Combine like terms to get –7 + 2i, which is (A).

Since you never ended up with an i2  term, you never even needed to worry about the fact that . You
just treat i as a regular variable.



The SAT may also test your ability to multiply complex numbers. Again you can treat i as a variable as
you work through the multiplication as if you were multiplying binominals. In other words, use FOIL to
work through the problem. The only difference is that you substitute –1 for i2 .

Finally, you may be asked about fractions with complex numbers in the denominator. Don’t worry—you
won’t need polynomial or synthetic division for this. You just need to rationalize the denominator, which
is much easier than it may sound.

To rationalize the denominator of a fraction containing complex numbers, you need to multiply the
numerator and denominator by the conjugate. To create the conjugate of a complex number, you simply
need to switch the addition or subtraction sign connecting the real and imaginary parts of the number for
its opposite.

For example, the conjugate of 8 + 7i is 8 – 7i, and the conjugate of 3 – 4i is 3 + 4i.

Just like when you expand the expression (x + y)(x − y) to get x2  – y2 , you can do the same with a
complex number and its conjugate. The Outer and Inner terms will cancel out, giving you (x + yi)(x −
yi) = (x2  – i2 y2 ) = (x2  + y2 ).

(8 + 7i) × (8 – 7i) = 82  – 72 i2 , and substituting i2  = –1 gives you 82  + 72  = 113.

Here’s an example of how the SAT will use complex numbers in a fraction.

3. If , which of the following is equivalent to  ?

A) 2 + 

B) 2 – 

C)

D)  28 – 14

Multiplying by One
(in Disguise)

In order to keep a fraction

the same, you must multi-

ply by 1. If  you multiply the

numerator of a fraction by

the conjugate, you must do

that same operation to the

denominator or you have



changed the fraction:

is the same thing as

multiplying  × 1.

Here’s How to Crack It
None of the answer choices have i in the denominator, if they have a denominator at all, so you need to
get rid of that i. Roots in denominators are generally not accepted, either. To get rid of both things, you
need to multiply the whole fraction by the conjugate of the denominator. This means keep the same
terms, but switch the sign between them. Be very careful to not make a sign error as you work through
the problem. The expression becomes

Multiply the two fractions, using FOIL on the denominators to get

Combine like terms in the denominator, and the expression becomes

There is still an i in the denominator, but you can get rid of it. Since i = , i2  = –1, so substitute that
into the fraction to get

Reducing the fraction gives you 2 + , which is (A).

When Values Are Absolute
Absolute value is just a measure of the distance between a number and 0. Since distances are always
positive, the absolute value of a number is also always positive. The absolute value of a number is written
as |x|.

When solving for the value of a variable inside the absolute value bars, it is important to remember that
variable could be either positive or negative. For example, if |x| = 2, then x = 2 or x = −2 since both 2 and
−2 are a distance of 2 from 0.

SAT Smoke and Mirrors
When you’re asked to

solve an equation involv-
ing an absolute value, it is
very likely that the correct
answ er w ill be the nega-



tive result. Why? Because
the test w riters know  that
you are less likely to think
about the negative result!

Another w ay to avoid mis-
takes is to do all the math
inside the absolute value

symbols f irst, and then
make the result positive.

Here’s an example:

9.

|x + 3| = 6
|y – 2| = 7

For the equations shown above, which of the following is a possible value of x − y ?

A) –14
B) –4
C) –2
D) 14

Here’s How to Crack It
To solve the first equation, set x + 3 = 6 and set x + 3 = −6. If x + 3 = −6, then the absolute value would
still be 6. So, x can be either 3 or −9. Now, do the same thing to solve for y. Either y = 9 or y = −5.

To get the credited answer, you need to try the different combinations. One combination is x = −9 and y
= −5. So, x − y = −9 − (−5) = −4, which is (B).



Algebra Drill 1: No Calculator Section
Work these questions without your calculator using the skills you’ve learned so far. Answers and
explanations can be found on this page.

5.

y = 3x − 1

y + x = 1

In the system of equations above, if (x, y) is the solution to the system, what is the value of 
?

A)

B)

C)

D)

8. For the equation  = x + 3, the value of m is –3. What is the solution set for the
equation?
A) {–3, 3}
B) {–2}
C) {–2, –7}
D) {3, 6}

11. If i = , what is the product of (4 + 7i) and ?

A)  16– i

B) 14+ i

C) 2 – 8i – 142

D) i

14.

rx2 = x + 3

A quadratic equation is provided above, where r and s are constants. What are the solutions



for x ?

A) x = 

B) x = 

C) x = 

D) x = 



Algebra Drill 2: Calculator-Permitted Section
Work these questions using your calculator as needed and applying the skills you’ve learned so far.
Answers and explanations can be found on this page.

4. If x + 6 > 0 and 1 – 2x > –1, then x could equal each of the following EXCEPT

A) –6

B) –4

C) 0

D)

7. If  = , what is the value of x ?

A) −

B)

C) 0

D) 2

10. If the product of x and y is 76, and x is twice the square of y, which of the following pairs of
equations could be used to determine the values of x and y ?

A) xy = 76
x = 2y2

B) xy = 76
x = (2y)2

C) x + y = 76
x = 4y2

D) xy = 76
x = 2y

12. If –6 < –4r + 10 ≤ 2, what is the least possible value of 4r + 3 ?

A) 2
B) 5
C) 8
D) 11

16. How many solutions exist to the equation |x| = |2x − 1| ?

A) 0
B) 1
C) 2



D) 3

25. The sum of three numbers, a, b, and c, is 400. One of the numbers, a, is 40 percent less
than the sum of b and c. What is the value of b + c ?

A) 40
B) 60
C) 150
D) 250





CHAPTER DRILL ANSWERS AND EXPLANATIONS
Algebra Drill 1: No Calculator Section

5. C Start by multiplying the second equation by 2 to clear the fractions. The equation becomes y +

2x = 2. To get it into the same form as the other equations, subtract 2x from both sides to get y =

–2x + 2. Set the two x expressions equal to get 3x − 1 = –2x + 2. Add 2x and 1 to both sides, so

the equation becomes 5x = 3, then divide by 5 to find that x = . Plug this value into the y = 3x

− 1 to get y = . Finally, find the value of , which

is (C).

8. B Since the question gives the value of m, the first step is to plug that value into the original

equation to get  = x + 3. Now square both sides of the equation to remove the square

root:  = (x + 3)2  or –3x − 5 = x2  + 6x + 9. Now combine like terms. If you

combine the terms on the right side of the equation, you can avoid having a negative x2  term.

The equation becomes 0 = x2  + 9x + 14. Factor the equation to find the roots: 0 = (x + 2)(x +

7). The possible solutions to the quadratic are –2 and –7. Don’t forget to plug these numbers

back into the original equation to check for extraneous solutions. Begin by checking x = –2.

When you do this, you get  = (–2) + 3, or  = 1, or  = 1, which is true.

Now, check x = –7. Set it up as  = (–7) + 3, and start simplifying to get  = –

4. You can technically stop simplifying here, as there is a negative number on the right-hand

side of the equal sign. Remember, when taking a square root with a radical provided, it will yield

the positive root only. So –7 cannot be part of the solution set. Be very careful of trap answer

(C), and choose (B).

11. A Use FOIL to multiply the two binomials together. The expression becomes 4  – 8i + 7i –

14i2 . Simplify the result by multiplying through where you can to get 2 – 8i + i – 14i2 . To

combine the i terms, multiply 8 by  to get . Now the expression is 2 – i + i – 14i2 , which

can be further simplified to 2 – i – 14i2 . Substitute –1 for i2  and combine like terms: 2 – i +



14i = 16 – i, which is (A).

14. A The first step to answering this question is to get the equation into the standard form of a

quadratic equation by moving all the terms to the left or right side of the equation and setting it

equal to zero, like this: rx2  –  x − 3 = 0. Now that you have the equation in standard form, you

can begin to solve for the roots. Since you are given variables instead of numbers, factoring this

quadratic would require higher-level math, if it were even possible. You may have noticed the

familiar form of the answer choices. They are in a form similar to the quadratic equation.

Remember that a quadratic in standard form is represented by the equation ax2  + bx + c = 0,

and the quadratic formula is x = . In this equation, a = r, b = – , and c = –3.

Therefore, x = . This exact format is not present in the

answer choices, but the root part only matches the one in (A), so that is likely the answer. You

will have to do a little more manipulation before you can get the equations to match exactly.

The fractions need to be split up, so rewrite the equation as x =  or x = 

.

Algebra Drill 2: Calculator-Permitted Section

4. A Solve the first inequality by subtracting 6 from each side so that x > –6. You are looking for
values that won’t work for x, and x cannot equal –6. Therefore, the answer must be (A). Just to
be sure, solve the next inequality by subtracting 1 from each side to get –2x > –2. Divide by –2,
remembering to switch the sign because you are dividing by a negative number, to get x < 1. The
values in (B), (C), and (D) fit this requirement as well, so they are values for x and not the
correct answer.

7. B To solve this equation, use cross multiplication to get (2x)(x + 2) = (x2  + 1)(2). Expand the
equation to get 2x2  + 4x = 2x2  + 2. Once you combine like terms, the result is 2x2  – 2x2  + 4x =
2 or 4x = 2. Solve for x by dividing both sides by 4 to get x = , which is (B).

10. A Translate each statement, piece by piece. The first part tells us that “the product of x and y is 76.”
Since product means multiplication, the first equation must be xy = 76, so you can eliminate
(C). The second part says that “x is twice the square of y,” which translates to x = 2y2 , so
eliminate (B) and (D), and (A) is the only choice left. Notice that only the y needs to be squared,
which is why (B) is wrong. The second equation for (B) would be written as “the square of twice
y,” which is not what the problem states.



12. D Notice that this question is asking for an expression instead of a variable, so manipulate the
inequality to so that you get 4r + 3 in the inequality. Treat each side of the inequality separately
to avoid confusion. Starting with the –6 < –4r + 10 part, multiply both sides of the inequality by
–1, remembering to switch the sign, to get 6 > 4r – 10. Add 13 to each side to get 19 > 4r + 3.
Then solve the right side of the inequality. Again, multiply both sides of the inequality by –1,
switching the sign to get 4r – 10 ≥ –2. Now add 13 to each side of the equation: 4r + 3 ≥ 11.
Finally, combine the equations to get the range for 4r + 3. Since the question asks for the least
possible value of the expression, 11, (D), is the correct answer to the question. If you see the
answer before the last step above, you don’t need to combine the equations.

16. C If |x| = |2x − 1|, either x = 2x − 1 or –x = 2x − 1. The solutions to these equations are 1 and ,

respectively. However, the only thing you need to recognize is that the equation has two
different solutions to establish that the correct answer is (C).

25. D This is a system of equations question in disguise. First, locate a piece of information in this
question that you can work with. “The sum of three numbers, a, b, and c, is 400,” seems very
straightforward. Write the equation a + b + c = 400. Now the question tells you that “one of the
numbers, a, is 40 percent less than the sum of b and c.” Translate this piece by piece to get a = (1
– 0.4) (b + c), or a = 0.6(b + c). Distribute the 0.6 to get a = 0.6b + 0.6c. Arrange these variables
so they line up with those in the first equation as a – 0.6b – 0.6c = 0. To solve for b + c, stack
the equations and multiply the second equation by –1:

a + b + c = 400
–1(a – 0.6b – 0.6c) = 0(–1)

Now solve:

Simplify by dividing both sides by 1.6 to get b + c = 250. The correct answer is (D).



Summary
◦ Don’t “solve for x” or “solve for y” unless you absolutely have to. (Don’t worry; your math teacher

won’t find out.) Instead, look for direct solutions to SAT problems. ETS rarely uses problems that
necessarily require time-consuming computations or endless fiddling with big numbers. There’s
almost always a trick—if you can spot it.

◦ If a problem contains an expression that can be factored, factor it. If it contains an expression that
already has been factored, unfactor it.

◦ To solve simultaneous equations, simply add or subtract the equations. If you don’t have the
answer, look for multiples of your solutions. When the simultaneous equation question asks for a
single variable and addition and subtraction don’t work, try to make something disappear. Multiply
the equations to make the coefficient(s) of the variable(s) you don’t want go to zero when the
equations are added or subtracted.

◦ Some SAT problems require algebraic manipulation. Use tricks when you can, but if you have to
manipulate the equation, take your time and work carefully to avoid unnecessary mistakes. You
don’t get partial credit on the SAT for getting the problem mostly correct.

◦ When working with inequalities don’t forget to flip the sign when you multiply and divide by
negative numbers.

◦ When working with inequalities over a range of values, treat each side of the inequality as a separate
problem. Then combine the problems in a logical order, making sure the “arrows” are pointing to
the correct numbers.

◦ When writing a system of equations, start with the most straightforward piece of information. You
can also use the equations in the answer choices to help you narrow down the possibilities for your
equations. Eliminate any answers in which an equation doesn’t match your equation.

◦ When a question asks for an extraneous solution, first solve your equation, and then plug the
answers back into the equation. If the equation is not true when solved with the solution, then that
solution is extraneous.

◦ When solving quadratic equations, you may need to FOIL or factor to get the equation into the
easiest form for the question task. Don’t forget about the common equations that ETS uses when
writing questions about quadratics.

◦ To solve for the roots of a quadratic equation, set it equal to zero by moving all the terms to the left
side of the equation, or use the quadratic formula:

x = 

◦ When solving for the sum or product of the roots, you can also use these formulas:

◦ sum of the roots: – 

◦ product of the roots: 



◦ The imaginary number i = , and there is a repeating pattern when you raise i to a power: i, –1,
–i, 1. When doing algebra with i, treat it as a variable, unless you are able to substitute –1 for i2

when appropriate.

◦ A complex number is a number with a real and an imaginary component joined by addition or
subtraction. In order to rationalize a complex number, you need to multiply it by its conjugate, or
the same complex number with the addition or subtraction sign switched to the opposite sign.

◦ The absolute value of a number is its distance from zero; distances are always positive. When
working inside the | |, remember to consider both the positive and the negative values of the
expression. Also remember that | | work like ( ); you need to complete all the operations inside the |
| before you can make the value positive.



Chapter 13
Other Algebra Strategies
Now that you’re familiar with the basics of algebra, it’s time to learn how to avoid using algebra on the
SAT. Yes, you read that correctly. Algebra problems on the SAT are filled with traps carefully laid by the
test writers, so you need to know how to work around them. This chapter gives you the strategies you
need to turn tricky algebra problems into simple arithmetic.



PRINCETON REVIEW ALGEBRA, OR HOW TO AVOID ALGEBRA ON
THE SAT
Now that you’ve reviewed some basic algebra, it’s time for some Princeton Review algebra. At The
Princeton Review, we like to avoid algebra whenever possible, and we’re going to show you how to avoid
doing algebra on the SAT. Now, before you start crying and complaining that you love algebra and
couldn’t possibly give it up, just take a second to hear us out. We have nothing against algebra—it’s very
helpful when solving problems, and it impresses your friends—but on the SAT, using algebra can actually
hurt your score. And we don’t want that.

We know it’s difficult to come to terms with this. But if you use algebra on the SAT, you’re doing exactly
what the test writers want you to do. You see, when the test writers design the problems on the SAT, they
expect the students to use algebra to solve them. Many SAT problems have built-in traps meant to take
advantage of common mistakes that students make when using algebra. But if you don’t use algebra,
there’s no way you can fall into those traps.

Plus, when you avoid algebra, you add one other powerful tool to your tool belt: If you are on Section 4,
you can use your calculator! Even if you have a super-fancy calculator that plays games and doubles as a
global positioning system, chances are it doesn’t do algebra. Arithmetic, on the other hand, is easy for
your calculator. It’s why calculators were invented. Our goal, then, is to turn all the algebra on the SAT
into arithmetic. We do that using something we call Plugging In.

Your Best Friend
Plugging In allow s you
to use your calculator

on many of the algebra
problems that show  up in

Section 4!

PLUGGING IN THE ANSWERS (PITA)
Algebra uses letters to stand for numbers. You don’t go to the grocery store to buy x eggs or y gallons of
milk. Most people think about math in terms of numbers, not letters that stand for numbers.

You should think in terms of numbers on the SAT as much as possible. On many SAT algebra problems,
even very difficult ones, you will be able to find ETS’s answer without using any algebra at all. You will
do this by working backward from the answer choices instead of trying to solve the problem using your
standard math-class methods.

Plugging In The Answers is a technique for solving word problems in which the answer choices are all
numbers. Using this powerful technique can solve many algebra problems on the SAT simply and
quickly.

In algebra class at school, you solve word problems by using equations. Then, you check your solution by
plugging in your answer to see if it works. Why not skip the equations entirely by simply checking the
four possible solutions ETS offers on the multiple-choice questions? One of these must be the correct
answer. You don’t have to do any algebra, you will seldom have to try more than two choices, and you
will never have to try all four. Note that you can use this technique only for questions that ask for a
specific amount.

Here’s an example:



9. Zoë won the raffle at a fair. She will receive the prize money in 5 monthly payments. If
each payment is half as much as the previous month’s payment and the total of the
payments is $496, what is the amount of the first payment?

A) $256
B) $96
C) $84
D) $16

Here’s How to Crack It
ETS would like you to go through all of the effort of setting up this equation:

p +  p +  p +  p +  p = 496

Then, of course, they want you to solve the equation. But, look at all those fractions! There are plenty of
opportunities to make a mistake and you can bet that ETS has figured most of them out so they can have
a trap answer waiting. So, let’s work with the answers instead.

Representation
Make sure you know  w hat
the numbers in the answ er
choices represent. Be sure

to label them!

To work with the answer choices, first you need to know what they represent so that you can label them.
In this case, the question asks for the first payment, so write something like “first payment” over the
answers.

Now, it’s time to start working the steps of the problem. But first, notice that the answer choices are in
numerically descending order. ETS likes to keep their problems organized so they will always put the
answers in order. You can use that to your advantage by starting with one of the middle answer choices.
Let’s try (C).

Grab (C) and ask yourself, “If the first payment is $84, what’s the next thing I can figure out?” In this
case, you could figure out the second payment.

So, make a chart and write down 42 (half of 84) next to the 84. Keep doing that to find the values of the
third, fourth, and fifth payments. When you have worked all the steps, your problem should look like this:

9. Zoë won the raffle at a fair. She will receive the prize money in 5 monthly payments. If
each payment is half as much as the previous month’s payment and the total of the
payments is $496, what is the amount of the first payment?



You need to determine if that was the correct answer. The problem says that the total is supposed to be
$496, so add up the payments: 84 + 42 + 21 + 10.50 + 5.25 = 162.75, which is much smaller than 496.
So, cross off (C) and (D).

Now, all you need to do is try (B). If (B) works, then you’re done. And, if (B) doesn’t work, you’re still
done because the answer must be (A). That’s putting your POE to good use! If the first payment is $96,
then the payments are 96 + 48 + 24+ 12 + 6 = 186, which is still too small. That means the answer must
be (A), and you don’t really need to check it.

Here are the steps for solving a problem using the PITA approach:

To solve a problem by Plugging In The Answers:

1. Label the answer choices.
2. Starting with one of the middle answer choices, work the steps of the problem. Be sure to

write down a label for each new step.
3. Look for something in the problem that tells you what must happen for the answer to be

correct.
4. When you find the correct answer, STOP.

6.

2x + y = 6

7x + 2y = 27

The system of equations above is satisfied by which of the following ordered pairs (x, y) ?

A) (–5, 4)
B) (4, –2)
C) (5, 4)
D) (5, –4)

Which Way?
Sometimes, it’s hard to
tell if  you need a larger

number or a smaller num-
ber if  the f irst answ er you

tried didn’t w ork. Don’t
fret. Just pick a direction
and go! Spend your time

trying answ ers rather than
w orrying about going in

the w rong direction.

Here’s How to Crack It



When you feel the urge to do a whole lot of algebra, it is a good time to check whether it would be
possible to just plug in the answers instead. In this case, trying your answer choices will be not only
effective but also incredibly fast.

It doesn’t seem like we will be able to tell whether to move up or down this time, as the ordered pairs
don’t really have an ascending or descending order, but let’s start in the middle anyway. Even if you end
up trying all four, you will be saving time by plugging in the answers instead of solving.

Starting with (B) gives you 4 for x and –2 for y. Try that out in the first equation: 2(4) + (–2) = 6. That
matches the first equation, so this is a possibility. Let’s try it out in the second equation: 7(4) + 2(–2) =
24. That does not match the second equation, so you can eliminate (B).

Let’s try out (C) next. If x = 5 and y = 4, then 2(5) + 4 = 14, and you wanted it to be 6, so you can
eliminate this answer choice, too.

Let’s move on to (D). That would give you 2(5) + (–4) = 6. So far so good! Let’s try the second equation
to see if this choice satisfies both: 7(5) + 2(–4) = 27. Since (D) satisfies both equations, this is your
answer!

You may recall that we covered questions like this in the last chapter. It is important to know how to
solve these, in case a question like this comes up in the Grid-In part of a Math section. When you have
answers available to you, though, don’t be afraid to use them!

One last thing about PITA: Here’s how you spot that you should use this approach to solve the problem.

Three ways to know that it’s time for PITA:

1. There are numbers in the answer choices.
2. The question asks for a specific amount such as “what was the first payment.”
3. You have the urge to write an algebraic equation to solve the problem.

Plugging In the Answers: Advanced Principles
Plugging In the Answers works the same way on difficult problems as it does on easy and medium ones.
You just have to watch your step and make certain you don’t make any careless mistakes.

Here’s one example:

 12. A bakery sold exactly 85% of the cupcakes it baked on Tuesday. Which of the following

could be the total number of cupcakes baked on Tuesday?

A) 150
B) 145
C) 140
D) 130



Here’s How to Crack It
Is your first reaction that there isn’t nearly enough information here to start on this problem? That makes
it a great opportunity to plug in the answers! Let’s start with one of the middle answer choices and test it
out. Sometimes, even if you can’t see how a problem works ahead of time, it starts to make a lot more
sense once you plug real numbers into it.

Choice (B) is 145, but 145 what? Read the question very carefully. The question asks for the total number
of cupcakes baked on Tuesday, so label the column of answer choices “Total.”

Next, work your way through the problem. If 145 is the total number of cupcakes baked on Tuesday, the
number the bakery sold on Tuesday is 85% of 145, or 123.25. Have you ever bought 0.25 cupcakes at a
bakery? It would be really weird for a bakery to sell fractions of cupcakes, so this answer could not be the
total number baked on Tuesday.

In this particular question, it is hard to tell whether you should try bigger or smaller numbers next, but
you have learned two things from your first attempt: You can get rid of (B), and the correct answer will
be the one that gives you a whole number of cupcakes. Instead of spending time trying to predict which
direction to go for the answer, let’s just get to work on the other answer choices.

We’ll try (C) next. If the bakery baked 140 cupcakes on Tuesday, they sold 85% of 140, or 119. Is there
anything wrong with selling 119 cupcakes? No! Since the bakery sold only whole cupcakes, you can select
(C).

Here’s another example:

 7. For what value of x is |2x + 3| + 5 = 0 ?

A) –4
B) 0
C) 4
D) There is no such value of x.

Here’s How to Crack It
Although we covered it in the last chapter, solving algebraically on an absolute value question can be
treacherous: There are so many ways to go wrong with those signs! Luckily, this absolute value question
comes complete with answer choices, so we can simply plug in the answers to get a solution.

Let’s start with (C). When you put 4 in for x, you get |2(4) + 3| + 5 = 0, or 16 = 0. This is clearly not true,
so cross off (C) and move on to (B). If x is 0, then the original equation says |2(0) + 3 | + 5 = 0 or 8 = 0,
so you can eliminate (B), too. Let’s try (A). |2(–4) + 3 | + 5 = 0 could be rewritten as |–8 + 3 | + 5 = 0,
or |–5| + 5 = 0. As long as you remember that the absolute value of a number is always positive, it is
clear that this gives you 5 + 5 = 0. Since this is also clearly untrue, eliminate (A), and choose (D).
Apparently, there is no such value of x!

Hey, Smarty!
If  you think you can

improve your SAT Math
score w ithout learning
to plug in, you’re in for

an unpleasant surprise.



Seriously, this technique
w orks. Just bear in mind

that this is a multiple-
choice test; the correct

answ ers are already right
there on the page.

Solving Rational Equations
A rational equation is basically an equation in which one (or more) of the terms is a fractional one.
Rational equations look scary, but there are very simple ways of solving them. One way is to factor out
like terms and then cancel. All in all, the test writers can’t get too messy here, so they will keep the math
nice and tidy.

Try one:

18. If , then which of the following could be a value of x ?

A) –7
B) –5
C) 0
D) 6

Quick and Painless
Use PITA! Just be careful

w ith your calculations,
since you can’t use your

calculator.

Here’s How to Crack It
Hate factoring? PITA! Start with (C) and plug in 0 for x. Does everything work out? In this case, it
doesn’t. Keep trying other answer choices until you find one that works. Choice (A) does, so that’s the
correct answer choice. See? These are all bark and no bite.

Solving Radical Equations
We covered this topic in the previous chapter, but here’s another example of solving radical equations
using the PITA approach.

11.

 = 3 – x

If k = 3, what is the solution set of the equation above?

A) {–2}
B) {2}
C) {2, 6}
D) {6}



Here’s How to Crack It
In the last chapter, we showed you how to solve these—a necessary skill if there are no answer choices to
plug in. Here, PITA is definitely the way to go. Start by plugging in the value given for k, which is 3. The
equation becomes  = 3 – x.

Now pick a value for x from the answer choices and plug it into the equation to see if it works. Rather
than starting with a specific answer choice, start with a number that appears more than once in the
answers, such as x = 2. The equation becomes  = 3 – 2, then  = 1, and 1 = 1. That’s true,
so eliminate (A) and (D), which don’t include 2.

Try it again with x = 6 to see if the correct answer is (B) or (C). You get  3 – 6 or . This
doesn’t work, so eliminate (C) and choose (B).

PLUGGING IN YOUR OWN NUMBERS
Plugging In the Answers enables you to find the answer to problems whose answer choices are all
numbers. What about problems that have answer choices containing variables? On these problems, you
will usually be able to find the answer by Plugging In your own numbers.

Plugging In is easy. It has three steps:

1. Pick numbers for the variables in the problem.
2. Use your numbers to find an answer to the problem. Circle your answer.
3. Plug your numbers from Step 1 into the answer choices to see which choice equals the

answer you found in Step 2.

The Basics of Plugging In Your Own Numbers
This sort of Plugging In is simple to understand. Here’s an example:

13. Which of the following is equivalent to the expression  ?

A) 7 - 

B) 7 - 

C) 7 - 

D)

Here’s How to Crack It

First, pick a number for x. Pick something easy to work with, like 2. In your test booklet, write x = 2, so



you won’t forget. If x = 2, then 7x − 4 = 10, and x + 9 = 11. So, when x = 2, the expression in the problem

equals . Circle it! That is your target answer. When you find the answer choice that also gives you 

when you plug in x = 2, you will know you have found an equivalent expression.

Start with the easier answer choices: (C) and (D). For (C), does 7 –  =  ? No! Eliminate it and move

on to (D):  also does not equal your target answer, so it cannot be an equivalent expression.

Let’s try (B): When you put in 2 for x, you get 7 – . This is the number

that you are looking for. Unlike PITA, when you plug in your own numbers, you must check all four

answer choices, just in case more than one works. Go ahead and try the last answer just to make sure

that you’re right. Choice (A) does not give you your target answer, so you know that (B) is the one!

Get Real
Trying to imagine how

numbers behave in the
abstract is a w aste of
time. So, if  the problem

says that Tina is x years
old, w hy not plug in your

ow n age? That’s real
enough. You don’t have to
change your name to Tina.

Here’s another example:

19. During a special sale at a furniture store, Erica bought a floor lamp at a 10% discount. She
paid a total of t dollars, which included the discounted price of the floor lamp and a 6% sales
tax on the discounted price. In terms of t, what was the original price of the floor lamp?

A)

B) (0.9)(1.06)t

C)

D) 0.96t

Here’s How to Crack It
This could be a pretty tricky algebra question, but if you read the question carefully and plug in easy
numbers, it will be a breeze.

Let’s start at the beginning. When Erica bought that floor lamp on sale, what did you really wish you
knew? It would be very helpful to start this problem knowing the original price of the floor lamp. So, let’s
start plugging in there. Plug in something you know how to take a percentage of, say 100. Write down



“original = 100” on your scratch paper and move on the next step of the problem. Erica got a 10%
discount, so take 10% of the original price. That means she got a $10 discount, and the discounted price of
her floor lamp was $90. Write that down and move on to the sales tax. If you read carefully, it is clear
that the sales tax is 6% of the discounted price. So, you need to take 6% of the $90 discounted price, or
$5.40. To get her total, add the $5.40 of tax to the $90 for the discounted floor lamp, and you get $95.40.
This is where the careful reading comes in. The variable t in this problem is supposed to be the total
amount she paid, so make sure that you label this on your scratch paper “t = $95.40.”

Next, read the last sentence of the question again, to be sure you know which of the answers is your
target answer. The question asks for the original price of the floor lamp, so circle the number you plugged
in for the original price. Your target answer is 100.

On to the answer choices! When you put $95.40 in for t in (A), you get 99.375. This is not your target
answer, so you can eliminate (A). Choice (B) gives you 91.0116, so that will not work, either. Plugging in
$95.40 into (C) yields the target of 100, so hang on to it while you check (D) just in case. When you plug
in for (D), you get 91.584. Since that does not match your target, you can eliminate (D) and choose (C)!

Which Numbers?
Although you can plug in any number, you can make your life much easier by plugging in “good”
numbers—numbers that are simple to work with or that make the problem easier to manipulate. Picking
a small number, such as 2, will usually make finding the answer easier. If the problem asks for a
percentage, plug in 100. If the problem has to do with minutes, try 30 or 120.

Except in special cases, you should avoid plugging in 0 and 1; these numbers have weird properties. Using
them may allow you to eliminate only one or two choices at a time. You should also avoid plugging in
any number that appears in the question or in any of the answer choices. Using those numbers could
make more than one answer match your target. If more than one answer choice matches your target,
plug in a new number and check those answer choices. You may have to plug in more than once to
eliminate all three incorrect answers.

Be Good
“Good” numbers make a

problem less confusing by
simplifying the arithmetic.

This is your chance to
make the SAT easier

for you.

Many times you’ll find that there is an advantage to picking a particular number, even a very large one,
because it makes solving the problem more straightforward.

Here’s an example.

 14. If 60 equally priced downloads cost x dollars, then how much do 9 downloads cost?

A)



B)

C) 60x + 9

D)

Here’s How to Crack It
Should you plug in 2 for x? You could, but plugging in 120 would make the problem easier. After all, if 60
downloads cost a total of $120, then each download costs $2. Write x = 120 in your test booklet.

If each download costs $2, then 9 downloads cost $18. Write an 18 in your test booklet and circle it. You
are looking for the answer choice that works out to 18 when you plug in $120 for x. Let’s try each choice:

A)  ≠ 18

B)  ≠ 18

C) 60(120) + 9 ≠ 18

D)  = 18 Here’s your answer.

Let’s try another example.

 20. A watch loses x minutes every y hours. At this rate, how many hours will the watch lose

in one week?

A) 7xy

B)

C)

D)

Here’s How to Crack It
This is an extremely difficult problem for students who try to solve it using math-class algebra. You’ll be
able to find the answer easily, though, if you plug in carefully.

What numbers should you plug in? As always, you can plug in anything. However, if you think just a
little bit before choosing the numbers, you can make the problem easier to understand. There are three
units of time—minutes, hours, and weeks—and that’s a big part of the reason this problem is hard to
understand. If you choose units of time that are easy to think about, you’ll make the problem easier to
handle.

Start by choosing a value for x, which represents the number of minutes that the watch loses. You might



be tempted to choose x = 60 and that would make the math pretty easy. However, it’s usually not a good
idea to choose a conversion factor such as 60, the conversion factor between minutes and hours, when
plugging in. When dealing with time, 30 is usually a safer choice. So, write down x = 30.

Next, you need a number for y, which represents the number of hours. Again, you might be tempted to
use y = 24 but that’s the conversion factor between hours and days. So, y = 12 is a safer choice. Write
down y = 12.

Now, it’s time to solve the problem to come up with a target. If the watch loses 30 minutes every 12
hours, then it loses 60 minutes every 24 hours. Put another way, the watch loses an hour each day. In
one week, the watch will lose 7 hours. That’s your target so be sure to circle it.

Now, you just need to check the answer choices to see which one gives you 7 when x = 30 and y = 12.

A) 7xy = 7(30)(12) = Something too big! Cross it off.

B)  =1. Also wrong.

C)  Cross it off.

D)  = 7. Choose it!

Inequalities
Plugging In works on problems containing inequalities, but you will have to follow some different rules.
Plugging in one number is often not enough; let’s look at an example where this is the case.

6. Mammoth Printing Company charges a fee of $28 to print an oversized poster, and $7 for
each color of ink used in the poster. Colossal Printing charges a fee of $34 to print an
oversized poster and $5.50 for each color of ink used. If x represents the number of colors of
ink used to print a poster, what are all the values of x for which Mammoth Printing
Company would charge more to print the poster than Colossal Printing?

A) x < 4
B) 2 ≤ x ≤ 4
C) 4 ≤ x ≤ 7
D) x > 4

Here’s How to Crack It
Since you are looking for an amount that would make the Mammoth Printing Company’s price greater
than Colossal Printing’s price, you have an inequality.

Plugging In on an inequality question means selecting a value for x that answers the question, and then
comparing it to the inequalities in the answer choices. Remember, you may have to try more than one
number with inequality questions, since the number you try first may satisfy the inequality in more than
one answer choice!

Let’s start out by trying something small, like x = 2. Since x is the number of colors of ink used,
Mammoth Printing Company would charge $28 to print the poster, plus $7 for each of the 2 colors, for a



total of $42. Colossal Printing would charge $34 to print the poster, plus $5.50 for each of the 2 colors, or
$45 total. That means that when x = 2, Mammoth Printing Company would charge less than Colossal
Printing, and 2 is not a number that works as a solution to this problem.

Let’s try something bigger, say x = 5. If the poster had 5 colors, Mammoth Printing Company would
charge $28 to print the poster, plus $7 for each of the 5 colors, for a total of $63. Colossal Printing would
charge $34 to print the poster, plus $5.50 for each of the 5 colors, or $61.50 total. That means that when
x = 5, the price Mammoth charges would be more than Colossal’s price, so this is a possible value for x.

Once you have a value for x that satisfies the question, it’s time to move to the answer choices. You
should eliminate (A) and (B), because x = 5 does not satisfy either of those inequalities. Choices (C) and
(D) are satisfied when x = 5, so they are still possible.

Next, you need to find a number that will satisfy the inequality in one of the remaining answer choices
but not the other, so you can determine whether (C) or (D) is your final answer. Looking at our answer
choices, we can see that we will have to think about plugging in something that will eliminate one answer
choice but not the other. Let’s try out x = 4, because it satisfies (C) but not (D). Mammoth Printing
Company would charge $56 for a 4-color poster.

$28 + $7(4) = $56

Colossal Printing would also charge $56 for a 4-color poster.

$34 + $5.50(4) = $56

Since Mammoth would not charge more to print the poster than Colossal, you can eliminate (C) and
choose (D).

Using different integers got you down to one answer choice on that question. Sometimes, to find the

answer, you may have to plug in several numbers, including weird numbers like –1, 0, 1, , and − .

Weird Numbers
As you may have noticed,

some numbers have
uncommon properties.

Because of this, w e plug
them in only under certain

circumstances, usually
w hen solving
• inequalities

•MUST BE problems

The five numbers just mentioned all have special properties. Negatives, fractions, 0, and 1 all behave in
peculiar ways when, for example, they are squared. Don’t forget about them!

Plugging In: Advanced Principles
If there are variables in the answer choices, you should definitely consider Plugging In. However,
sometimes a question will be a Plug In question that doesn’t have variables in the answer choices. It is,
instead, a hidden Plug In question. It will refer to some unknown amount, but never actually give you a
number. So, you’re going to have to make up your own number.

Here’s an example.



 15.

Vik is deciding which brand of granola to buy. He prefers granola with a lot of cashews,
so he has made a chart (above) showing the cashew content, as a percentage of the total
weight of the granola, of each of the 4 leading brands of bulk granola. If Healthy
Granola costs $4 a pound, Crunchy Granola costs $5.40 a pound, We’re Nuts! Granola
costs $7.00 a pound, and Hola Granola costs $5 a pound, which brand of granola would
offer Vik the greatest amount of cashews per dollar?

A) Healthy Granola
B) Crunchy Granola
C) We’re Nuts!
D) Hola Granola

Here’s How to Crack It
This is one of those questions that has so much information in it, it is almost impossible to know where to
start. It doesn’t help that all the amounts are percentages, and you don’t even know the total amount of
granola Vik is going to buy. That feeling that you wish you had some real amount to start with tells you
that this is a great opportunity to plug in, even though there are no variables in the answer choices. This
is a Hidden Plug In.

You have already realized that the most helpful thing to know here would be how much granola Vik will
buy, so start by plugging in for that amount. The easiest number to plug in when you will be using
percentages is 100, so even though it is a pretty ridiculous amount of granola for one guy, let’s find out
what happens if Vik buys 100 pounds of granola. Write down “total = 100 pounds” in your test booklet,
and start to work the problem one piece at a time.

Once you have a 100 pound total, it is relatively simple to come up with the amount of cashews in each
granola. Keep track of them in your test booklet:

100 lbs Healthy Granola = 25 lbs of cashews



100 lbs Crunchy Granola = 30 lbs of cashews

100 lbs We’re Nuts! = 35 lbs of cashews

100 lbs Hola Granola = 20 lbs of cashews

The next piece is price. Add the price of 100 pounds of each granola to your scratch paper:

100 lbs Healthy Granola = 25 lbs of cashews = $400 total

100 lbs Crunchy Granola = 30 lbs of cashews = $540 total

100 lbs We’re Nuts! = 35 lbs of cashews = $700 total

100 lbs Hola Granola = 20 lbs of cashews = $500 total

With this information, you can start to figure out how much Vik is paying per pound of cashews.

Healthy Granola contains 25 lbs of cashews for $400. If you do the math, that is $400 ÷ 25 lbs cashews
or $16 per pound of cashews. Crunchy Granola costs $540 for 30 lbs of cashews or $540 ÷ 30 lbs
cashews = $18/lb cashews. Since this is more expensive, you can eliminate (B). This is not how Vik is
going to get the greatest amount of cashews per dollar. We’re Nuts!, besides having a great name, also
has a really high percentage of cashews. You might think that would be Vik’s best buy, but when you do
the math, $700 for 35 lbs of cashews is $700 ÷ 35 lbs cashews or $20/lb cashews. This is less cashew per
dollar than (A), so eliminate (C). Hola Granola costs $500 for 20 lbs of cashews, and $500 ÷ 20 lbs
cashews is going to come out to a whopping $25/lb cashews. That is definitely not the best deal on
cashews, so eliminate (D).

Apparently, nothing is going to beat Healthy Granola in terms of the cashew content per dollar! You can
choose (A), and leave Vik to figure out what he is going to do with all that granola.

Meaning in Context
Some questions, instead of asking you to come up with an equation, just want you to recognize what a
part of the equation stands for. It sounds like a simple enough task, but when you look at the equation,
they have made it really hard to see what is going on. For this reason, Meaning in Context questions are a
great opportunity to plug in real numbers and start to see how the equation really works!

First things first, though, you want to think about your POOD: Does this question fit into your pacing
goals? It might take a bit of legwork to get an answer, and you may need that time to go collect points on
easier, quicker questions.

If this question does fit into your pacing plan, you should read carefully, label everything you can in the
equation, and POE to get rid of any answer choices that are clearly on the wrong track. Then, it’s time to
plug some of your own numbers in to see what is going on in there.

Here’s an example:

7.

n = 1,273 – 4p



The equation above was used by the cafeteria in a large public high school to model the
relationship between the number of slices of pizza, n, sold daily and the price of a slice of
pizza, p, in dollars. What does the number 4 represent in this equation?

A) For every $4 the price of pizza decreases, the cafeteria sells 1 more slice of pizza.
B) For every dollar the price of pizza decreases, the cafeteria sells 4 more slices of pizza.
C) For every $4 the price of pizza increases, the cafeteria sells 1 more slice of pizza.
D) For every dollar the price of pizza increases, the cafeteria sells 4 more slices of pizza.

Here’s How to Crack It
First, read the question very carefully, and use your pencil to label the variables. You know that p is the
price of pizza, and n is the number of slices, so you can add that information to the equation. If you can,
eliminate answer choices that don’t make sense. But what if you can’t eliminate anything, or you can
eliminate only an answer choice or two?

Even with everything labeled, this equation is difficult to decode, so it’s time to plug in! Try a few of your
own numbers in the equation, and you will get a much better understanding of what is happening.

Let’s try it out with p = 2. When you put 2 in for p, n = 1,273 – 4(2) or 1,265.

So, when p = 2, n = 1,265. In other words, at $2 a slice, the cafeteria sells 1,265 slices.

When p = 3, n = 1,261, so at $3 a slice, the cafeteria sells 1,261 slices.

When p = 4, n = 1,257, so at $4 a slice, the cafeteria sells 1,257 slices.

So now, let’s use POE. First of all, is the cafeteria selling more pizza as the price goes up? No, as the price
of pizza goes up, the cafeteria sells fewer slices of pizza. That means you can eliminate (C) and (D).

Choice (A) says that for every $4 the price goes down, the cafeteria sells 1 more slice of pizza. Does your
plugging in back that up? No. The cafeteria sells 8 more slices of pizza when the price drops from $4 to
$2, so (A) is no good.

Now, let’s take a look at (B). Does the cafeteria sell 4 more slices of pizza for every dollar the price drops?
Yes! Choice (B) is the correct answer.

Here are the steps for using Plugging In to solve Meaning in Context questions:

Meaning In Context

1. Read the question carefully. Make sure you know which part of the equation you are being
asked to identify.

2. Use your pencil to label the parts of the equation you can identify.
3. Eliminate any answer choices that clearly describe the wrong part of the equation, or go

against what you have labeled.
4. Plug in! Use your own numbers to start seeing what is happening in the equation.
5. Use POE again, using the information you learned from plugging in real numbers, until

you can get it down to one answer choice. Or, get it down to as few choices as you can, and
guess.



Let’s look at a slightly different one now.

 10.

7x + y = 133

Jeffrey has set a monthly budget for purchasing frozen blended mocha drinks from his
local SpendBucks coffee shop. The equation above can be used to model the amount of
his budget, y, in dollars that remains after buying coffee for x days in a month. What
does it mean that (19, 0) is a solution to this equation?

A) Jeffrey starts the month with a budget of $19.
B) Jeffrey spends $19 on coffee every day.
C) It takes 19 days for Jeffrey to drink 133 cups of coffee.
D) It takes 19 days for Jeffrey to run out of money in his budget for purchasing coffee.

Here’s How to Crack It
Start by labeling the x and the y in the equation to keep track of what they stand for. Use your pencil to
write “days” above the x and “budget” above the y. So 7 × days + budget = 133. Hmm, still not very clear,
is it? One way to approach this is to plug in the point. If x = days = 19 when y = budget = 0, then Jeffrey
will have no budget left after 19 days. This matches (D).

If you have trouble seeing this, you can use the answer choices to help you plug in. If (A) is true, the
budget at the start of the month, when days = 0, is $19. Plug these values into the equation to see if it is
true. Is 7 × 0 + 19 = 133? Not at all, so eliminate (A). If (B) is true, Jeffrey drinks a lot of coffee! Let’s try
some numbers and see if it works. For x = 1, the equation becomes 7(1) + y = 133 or y = 126, and for x =
2, it is 7(2) + y = 133 or y = 119. The difference in y, the budget remaining, is 126 – 119 = 7, so that’s not
$19 per day. Eliminate (B) so only (C) and (D) remain. These both have 19 for the number of days, and
the point (19, 0) would indicate that 19 is the x value, or days. If you saw that right away—great! That
would allow you to skip right to testing (C) and (D).

For (C), you can plug in 19 for days in the equation to get 7 × 19 + budget = 133, or budget = 0. Does that
tell you how many cups of coffee Jeffrey drank? You have no information about the cost of a single cup
of coffee, so the answer can’t be (C). It does tell you, however, that after 19 days, Jeffrey has no budget
left, so (D) is not only the one remaining answer, but it is also the correct one!



Algebra Strategies Drill 1: No Calculator Section
Work these algebra questions, without your calculator, using Plugging In or Plugging In the Answers.
Answers and explanations can be found on this page.

5. The length of a certain rectangle is twice the width. If the area of the rectangle is 128, what
is the length of the rectangle?

A) 4
B) 8
C) 16

D) 21

10. If xy < 0, which of the following must be true?

I. x + y = 0
II. 2y – 2x < 0
III. x2 + y2 > 0

A) I only
B) III only
C) I and III
D) II and III

13. If  = 2 , what is the value of x ?

A) 4
B) 16
C) 16

D) 32

15. If y = 3x and x and y are both integers, which of the following is equivalent to 9x + 3x+ 1  ?

A) y3

B) 3y + 3
C) y(y + 3)
D) y2 + 3



Algebra Strategies Drill 2: Calculator-Permitted Section
Feel free to use your calculator as needed to apply the Plugging In skills you’ve learned so far. Answers
and explanations can be found on this page.

8. If Alex can fold 12 napkins in x minutes, how many napkins can he fold in y hours?

A)

B)

C)

D)

12. Nails are sold in 8-ounce and 20-ounce boxes. If 50 boxes of nails were sold and the total
weight of the nails sold was less than 600 ounces, what is the greatest possible number of
20-ounce boxes that could have been sold?

A) 33
B) 25
C) 17
D) 16

18. If a is 63% of x and c is  of x, which of the following is the closest equivalent of the ratio of

a to c ?

A) 0.236
B) 0.381
C) 0.595
D) 1.680

21. If c =  and x > y > 0, then which of the following is equal to  ?

A) x + y
B) x − y

C)

D)

24. A gas station sells regular gasoline for $2.39 per gallon and premium gasoline for $2.79 per
gallon. If the gas station sold a total of 550 gallons of both types of gasoline in one day for a
total of $1,344.50, how many gallons of premium gasoline were sold?

A) 25
B) 75



C) 175
D) 475

25. There are k gallons of gasoline available to fill a tank. After d gallons have been pumped, in
terms of k and d, what percent of the gasoline has been pumped?

A)

B)

C)

D)





CHAPTER DRILL ANSWERS AND EXPLANATIONS

Algebra Strategies Drill 1: No Calculator Section
5. C Plug in the answers. If you start with (B), the length is 8, and the width is half that, or 4. Area is

length × width. The area of this rectangle is 8 × 4, which is nowhere near 128. Eliminate (A) and
(B), as both are too small. Try (C): If the length is 16, the width is 8. So, does 128 = 16 × 8? You
could write it all out, since you can’t use your calculator, but you can also estimate. 16 × 10 =
160, so 16 × 8 would be about 130. The number in (D) is too large and will give a weird fraction,
so (C) is correct. Alternatively, write an equation. The equation is area = w × 2w. So, 128 = 2w2 .
Divide by 2 to get 64 = w2 . Take the square root of both sides to find w = 8. The length is twice
this width, so length = 2 × 8 = 16, and the answer is (C).

10. B A question with unknown variables indicates a good place to plug in. You need numbers for x
and y that will give you a negative product. Try x = 1 and y = –2. If you plug these into the
statements in the Roman numerals, you find that (I) is false, but (II) and (III) are true. You
can eliminate any answer choice that contains (I). This leaves (B) and (D). Now try different
numbers to see if you can eliminate another choice. If you try x = –1 and y = 2, you find that
(II) is false and (III) is still true. This leaves you with (B), which is correct.

13. D Plug in the answers, starting with (B). If x = 16, the left side of the equation is  =  = 2. Does

that equal 2  ? No—it’s too small. Choice (C) is ugly to work with, so try (D) next. If it is too

big, (C) is your answer. For (D), x = 32, and the left side of the equation becomes 

. It’s a match, so (D) is correct. You could also solve this algebraically.

Multiply both sides by 2 to get . Square both sides to get x = 16 × 2 = 32. Choice (D) is

correct.

15. C We’ve got variables in the answer choices, which means this is a perfect Plug In problem. Since
we can’t use calculators, let’s make up an easy value for x, such as 2. 9x + 3x+1  then becomes 92

+ 32 +1  = 81 + 27 = 108. We plugged in x = 2, so let’s use that to find y: y = 3x, so y = 32  = 9.
Now plug in y = 9 to each answer choice to see which one gives you 108. Choice (C) is y(y + 3),
which is 9(12) = 108, which is the correct answer.

Algebra Strategies Drill 2: Calculator-Permitted Section
8. C Two variables tells you this is a great place to plug in. Let’s pick numbers that make the math

easy. You can try x = 30 and y = 2. So in 2 hours there are 4 periods of 30 minutes each: 12 × 4
= 48. Alex can fold 48 napkins in 2 hours. 48 is your target. Plugging into your answer choices
gives you (C).

12. D This is a perfect question for PITA. The question asks for the greatest possible number of 20-
ounce boxes. Start with (B). If there are twenty-five 20-ounce boxes, then there are twenty-five
8-ounce boxes because a total of 50 boxes was purchased. In this case, the twenty-five 20-ounce
boxes weigh 500 ounces, and the twenty-five 8-ounce boxes weigh 200 ounces; the total is 700
ounces. This is too big because the question says the total weight was less than 600. If (B) is too
big, (A) must also be too big; eliminate both answers. If you try (C), the total weight is 604
ounces, which is still too big. Thus, the answer is (D).



18. D Since you are never told what x is, and there is no way to find it, plug in for x. Say that x = 100.

63% of 100 is 63, and  of 100 is 37.5. The ratio of a to c is . So,  = 1.68. To save time, you

can Ballpark the answer, since a > c and (D) is the only choice greater than 1.

21. D Here’s yet another chance to plug in because of the variables in the answer choices. In this case,

you have several variables. You should start by plugging in values for x and y, and then work

out c. Because x > y > 0, let’s say x = 6 and y = 3. Therefore, c =  +  =  +  =  = . The

question asks for the value of , which is the reciprocal of , or 2. This is your target answer. If

you plug x = 6 and y = 3 into all of the answer choices, you’ll find that only (D) equals 2.

24. B When asked for a specific value, try Plugging In the Answers. Label them as gallons of premium
and start with the value in (B). If 75 gallons of premium were sold, the station would make
75($2.79) = $209.25 for those sales. A total of 550 gallons was sold, so the station would have
sold 550 – 75 = 475 gallons of regular gasoline. The sales for the regular gasoline would be
475($2.39) = $1,135.25. The total sales for both types of gasoline would be $209.25 + $1,135.25
= $1,344.50. That matches the information in the question, so (B) is correct.

25. A Variables in the answer choices? Plug in! This is a percent question, so make k = 100 and d = 40.
If 40 out of the 100 gallons have been pumped, that equals 40%. So 40% is your target answer.
When you plug k = 100 and d = 40 into the answers, only (A) gives you 40. Remember,
Plugging In can turn a difficult question into a much more straightforward one.



Summary
◦ When an algebra question has numbers in the answer choices, plug each of the numbers in the

answer choices into the problem until you find one that works.

◦ If you start with one of the middle numbers, you may be able to cut your work. The answer choices
will be in order, so if your number is too high or too low, you’ll know what to eliminate.

◦ When the question has variables in the answer choices, you can often plug in your own amounts for
the unknowns and do arithmetic instead of algebra.

◦ When you plug in, use “good” numbers—ones that are simple to work with and that make the
problem easier to manipulate: 2, 5, 10, or 100 are generally easy numbers to use.

◦ Plugging In works on problems containing inequalities, but you will have to be careful and follow
some different rules. Plugging in one number is often not enough; to find the answer, you may have
to plug in several numbers.

◦ Not every Plug In question has variables in the answer choices. For some problems, there will be
some unknown amount: in that case, try making up a number.

◦ Plugging In can also be used on Meaning In Context questions. If a question asks you to identify a
part of an equation, plug your own amounts into the equation so you can start to see what is going
on.



Chapter 14
Advanced Arithmetic
Now that we have reviewed some mathematical fundamentals and some algebra, it is time to jump into
our review of the more advanced arithmetic concepts you will find on the SAT. Many questions on the
Math Test test concepts you learned in junior high school, such as averages and proportions. Some
difficult questions build on these basic concepts by requiring you to use charts and data to obtain your
numbers or combine multiple techniques. In this chapter, we will review the arithmetic concepts you’ll
need to know for the SAT and show you how to apply these concepts when working with charts and
data.All of the questions in this chapter represent the kinds of questions that appear in the Calculator
section of the test.



RATIOS AND PROPORTIONS

A Ratio Is a Comparison
Many students get extremely nervous when they are asked to work with ratios. But there’s no need to be
nervous. A ratio is a comparison between the quantities of ingredients you have in a mixture, be it a class
full of people or a bowl of cake batter. Ratios can be written to look like fractions’don’t get them confused.

The ratio of x to y can be expressed in the following three ways:

1.  

2.  the ratio of x to y

3.  x: y

Part, Part, Whole

Ratios are a lot like fractions. In fact, anything you can do to a fraction (convert it to a decimal or
percentage, reduce it, and so on), you can do to a ratio. The difference is that a fraction gives you a part
(the top number) over a whole (the bottom number), while a ratio typically gives you two parts (boys to
girls, CDs to cassettes, sugar to flour), and it is your job to come up with the whole. For example, if there
is one cup of sugar for every two cups of flour in a recipe, that’s three cups of stuff. The ratio of sugar to
flour is 1:2. Add the parts to get the whole.

Ratios vs. Fractions
Keep in mind that a ratio

compares part of
something to another part.

A fraction compares
part of something to the

w hole thing.

Ratio: 

Fraction: 

Ratio to Real
If a class contains 3 students and the ratio of boys to girls in that class is 2:1, how many boys and how
many girls are there in the class? Of course: There are 2 boys and 1 girl.

Now, suppose a class contains 24 students and the ratio of boys to girls is still 2:1. How many boys and
how many girls are there in the class? This is a little harder, but the answer is easy to find if you think
about it. There are 16 boys and 8 girls.

How did we get the answer? We added up the number of “parts” in the ratio (2 parts boys plus 1 part girls,
or 3 parts all together) and divided it into the total number of students. In other words, we divided 24 by
3. This told us that the class contained 3 equal parts of 8 students each. From the given ratio (2:1), we
knew that two of these parts consisted of boys and one of them consisted of girls.

An easy way to keep track of all this is to use a tool we call the Ratio Box.

Here’s how it works:



Let’s go back to our class containing 24 students, in which the ratio of boys to girls is 2:1. Quickly sketch a
table that has columns and rows, like this:

This is the information you have been given. The ratio is 2:1, so you have 2 parts boys and 1 part girls, for
a total of 3 parts. You also know that the actual number of students in the whole class is 24. You start by
writing these numbers in the proper spaces in your box.

Your goal is to fill in the two empty spaces in the bottom row. To do that, you will multiply each number
in the parts row by the same number. To find that number, look in the last column. What number would
you multiply by 3 to get 24? You should see easily that you would multiply by 8. Therefore, write an 8 in
all three blanks in the Multiply By row. (The spaces in this row will always contain the same number,
although of course it won’t always be an 8.) Here’s what your Ratio Box should look like now:

The next step is to fill in the empty spaces in the bottom row. You do that the same way you did in the
last column, by multiplying. First, multiply the numbers in the boys column (2 × 8 = 16). Then multiply
the numbers in the girls column (1 × 8 = 8).

Here’s what your box should look like now:

Now you have enough information to answer any question you might be asked. Here are some examples:

• What is the ratio, of boys to girls? You can see easily from the ratio (parts) row of the box that
the ratio is 2:1.

• What is the ratio of girls to boys? You can see easily from the ratio (parts) row of the box that the
ratio is 1:2.

• What is the total number of boys in the class? You can see easily from the bottom row of the box



that it is 16.
• What is the total number of girls in the class? You can see easily from the bottom row of the box

that it is 8.

• What fractional part of the class is boys? There are 16 boys in a class of 24, so the fraction

representing the boys is , which can be reduced to .

As you can see, the Ratio Box is an easy way to find, organize, and keep track of information on ratio
problems. And it works the same no matter what information you are given. Just remember that all the
boxes in the Multiply By row will always contain the same number.

Here’s another example:

12. An acidic solution is mixed so that the mass ratio of nitric acid to water is 2:7. If a total of
270 grams of acid solution is mixed, how many more grams of water are there than the
nitric acid?

A) 60
B) 110
C) 150
D) 210

Here’s How to Crack It
For this question, your Ratio Box should look like this:

Now find the multiplier. What do you multiply 9 by to get 270? That number is 30, so write 30 in each
box in the Multiply By row.

The question asks how many more grams of water are in the solution than there are grams of nitric acid,
so multiply both columns to find the actual numbers.



To find the difference between the number of grams of nitric acid and water, subtract: 210 – 60 = 150.
The correct answer is (C).

Don’t forget that you can use more than one technique to solve a problem. There’s no reason why you
can’t combine the Ratio Box with some form of Plugging In. In fact, if one technique makes the problem
easy, two techniques might make it downright simple!

Here’s a problem for which combining techniques is just the ticket:

17. In Miss Hoover’s class, the ratio of boys to girls is x to y. If the total number of children in
the class is five times the number of boys in the class, and x and y are integers, which of
the following could be the sum of x and y ?

A) 9
B) 10
C) 11
D) 12

Here’s How to Crack It
Since the problem uses the word ratio, you can use the Ratio Box. However, the Ratio Box works best
with numbers rather than variables. What to do? Plug in, of course! It’s difficult to plug in for x and y,
because the ratio will depend on the number of boys in the class. Start with that number and say there
are 4 boys in the class. The total number of students is therefore 20, or five times 4. Now, it’s time to
draw the Ratio Box and fill in what you know:

Now use the box to find the ratio, which will give you your x and y values. If there are 4 boys, there are
16 girls. Plug in a simple multiplier, like 2. Work backwards to find the parts of the ratio. If there are 4
actual boys and the multiplier is 2, the boys part of the ratio is 2. The girls part of the ratio is 8. Here’s
what your filled-in box should look like:



In this example, x = 2 and y = 8, so the sum is 10, which happens to be one of our numbers: (B). We got
lucky with the numbers we picked and got exactly what we wanted. Sometimes, you may need to plug in
a few times to see if there is a pattern. Regardless of where you start, the sum of the ratio parts in this
class will always be a multiple of 5.

Proportions Are Equal Ratios
Some SAT math problems will contain two proportional, or equal, ratios from which one piece of
information is missing.

Here’s an example:

5. If 2 packages contain a total of 12 doughnuts, how many doughnuts are there in 5
packages?

A) 24
B) 30
C) 36
D) 60

Here’s How to Crack It
This problem simply describes two equal ratios, one of which is missing a single piece of information.
Here’s the given information represented as two equal ratios:

Because ratios can be written so they look like fractions, we can treat them exactly like fractions. To find

the answer, all you have to do is figure out what you could plug in for x that would make  = . Now

cross-multiply:

so, 2x = 60

x = 30



The answer is (B).

Many proportion questions will also involve unit conversion. Make sure to pay attentions to the units and
have the same units in both numerators and the same units in both denominators.

Let’s look at an example.

21. Gary is using a 3D printer to create a miniature version of himself. The scale of the
miniature is 0.4 inches to 1 foot of Gary’s actual height. If Gary is 5 feet and 9 inches tall,
what will be the height of his 3D-printed miniature? (12 inches = 1 foot)

A) 2.0 inches
B) 2.3 inches
C) 2.6 inches
D) 2.9 inches

Here’s How to Crack It
The scale of the 3D printer is in inches and feet’0.4 inches on the miniature for every 1 foot in real life.
Start by converting every measurement to inches. There are 12 inches in each foot, so the scale will be 0.4
inches = 12 inches in real life. Now convert Gary’s height into inches. Begin by setting up a proportion to
find out how many inches are in 5 feet.

Cross-multiply to find that 5 feet equals 60 inches. Gary is 5 feet and 9 inches tall, so he is 60 + 9 = 69
inches tall. Now set up a proportion with the scale of the miniature and Gary’s height in inches.

Cross-multiply to get 12x = 27.6, and then divide both sides by 12 to find that x = 2.3 inches. The answer
is (B).

Direct and Inverse Variation
Problems dealing with direct variation (a fancy term for proportion) are exactly what you’ve just seen: If
one quantity grows or decreases by a certain amount (a factor), the other quantity grows or decreases by
the same amount. Inverse variations (also known as inverse proportions) are just the opposite of that. As
one quantity grows or decreases, the other quantity decreases or grows by the same factor.

What’s in a Name?
When you see variation,

think proportion.

The main formula you want to remember for inverse proportions is
x1  y1  = x2  y2



Try one:

15. The amount of time it takes to consume a buffalo carcass is inversely proportional to the
number of vultures. If it takes 12 vultures 3 days to consume a buffalo, how many fewer
hours will it take if there are 4 more vultures?

A)  

B)  

C) 18

D) 54

Translate!
Direct means divide.

Since inverse
is the opposite, inverse means multiply.

Here’s How to Crack It
For inverse proportions, follow the formula. First, convert the days: 3 days is equal to 72 hours. Now set
up the equation: (12 vultures)(72 hours) = (16 vultures)(x). We solve to get x = 54, which is 18 fewer
hours. The answer is (C).

Since ratios and proportions are related concepts, you might be wondering how you can tell when you
should set the problem up as a proportion and when you should use a Ratio Box. Here are some
guidelines to help you decide.

• If the question gives you a ratio and an actual number, use a Ratio Box.
• If the question compares items that have different units (like feet and seconds), set up a

proportion.
• If you don’t need the total column in the Ratio Box, then you can also do the question by setting

up a proportion.

PERCENTAGES

Percentages Are Fractions
There should be nothing frightening about a percentage. It’s just a convenient way of expressing a
fraction whose bottom is 100.

Percent means “per 100” or “out of 100.” If there are 100 questions on your math test and you answer 50
of them, you will have answered 50 out of 100, or , or 50 percent. To think of it another way:

 = x percent



Memorize These Percentage-Decimal-Fraction Equivalents
These show up all the time, so go ahead and memorize them.

0.01 =  = 1 percent

0.1   =     = 10 percent

0.2   =      = 20 percent

0.25 =     = 25 percent

0.5   =     = 50 percent

0.75 =     = 75 percent

Converting Percentages to Fractions
To convert a percentage to a fraction, simply put the percentage over 100 and reduce:

80 percent = 

Another Way
You can also convert

fractions to percentages
by cross-multiplying.

4x = 3(100)

x = 75

Converting Fractions to Percentages
Because a percentage is just another way to express a fraction, you shouldn’t be surprised to see how easy
it is to convert a fraction to a percentage. To do so, simply use your calculator to divide the top of the
fraction by the bottom of the fraction, and then multiply the result by 100. Here’s an example:

Problem: Express  as a percentage.

Solution:  = 0.75 × 100 = 75 percent.

Converting fractions to percentages is easy with your calculator.

Converting Percentages to Decimals



To convert a percentage to a decimal, simply move the decimal point two places to the left. For example,
25 percent can be expressed as the decimal 0.25; 50 percent is the same as 0.50 or 0.5; 100 percent is the
same as 1.00 or 1.

Converting Decimals to Percentages
To convert a decimal to a percentage, just do the opposite of what you did in the preceding section. All
you have to do is move the decimal point two places to the right. Thus, 0.5 = 50 percent; 0.375 = 37.5
percent; 2 = 200 percent.

The following drill will give you practice working with fractions, decimals, and percentages.

FRACTIONS, DECIMALS, AND PERCENTS DRILL
Fill in the missing information in the following table. Answers can be found on this page.

Translation, Please!
On the SAT Math Test, we can convert (or translate) words into arithmetic symbols. Here are some of the
most common:

Word Symbol
is, are, costs =
greater than, more than +
fewer than, less than –
of × (multiply)



percent ÷ 100
what n (variable)

Do You Speak Math?
Problem: What number is 5 more than 10 percent of 20?

Students often make careless errors on questions like this because they aren’t sure how to turn the words

they are reading into math. You won’t make mistakes if you take the words slowly and translate each one

into a mathematical symbol. Let’s use the chart on the previous page to write this question in math. What

number means “variable” so we can write that as n (or x or whatever letter works for you!). Is means

“equals,” so now we have n = 5. More than translates to +, and 10 percent is . This gives us n = 5 + 

 Finally, of 20 means multiply by 20, so we’ve got our equation:

n = 5 + (20)

n = 5 + 2

n = 7

You will see the words of, is, product, sum, and what pop up a lot in the Math sections of the SAT. Don’t
let these words fool you because they all translate into simple math functions. Memorize all of these
terms and their math equivalents. It will save you time on the test and make your life with the SAT much
nicer.

What Percent of What Percent of What?
On harder SAT questions, you may be asked to determine the effect of a series of percentage increases or
decreases. The key point to remember on such problems is that each successive increase or decrease is
performed on the result of the previous one.

Here’s an example:

15. A business paid $300 to rent a piece of office equipment for one year. The rent was then
increased by 10% each year thereafter. How much will the company pay for the first
three years it rents the equipment?

A) $920
B) $960
C) $990
D) $993

Bite-Size Pieces
Alw ays handle

percentage problems in
bite-size pieces:

one piece at a time.



Here’s How to Crack It
This problem is a great place to use bite-sized pieces. You know that the business paid $300 to rent the
piece of office equipment for the first year. Then, you were told that the rent increases by 10 percent for
each year thereafter. That’s a sure sign that you’re going to need the rent for the second year, so go ahead

and calculate it. For the second year, the rent is 300 +  = 330.

Now, the problem tells you that the business rents the equipment for three years. So, you need to do the
calculation one more time. At this point, you might want to set up a chart to help keep track of the
information.

Year 1: $300

Year 2: $330 = 300 + 

Year 3: $363 = 300 + 

To find the answer, all you need to do is add up the costs for each of the three years.

The correct answer is (D), $993.

What Percent of What Percent of…Yikes!
Sometimes you may find successive percentage problems in which you aren’t given actual numbers to
work with. In such cases, you need to plug in some numbers.

Here’s an example:

17. A number is increased by 25 percent and then decreased by 20 percent. The result is what
percent of the original number?

A) 80
B) 100
C) 105
D) 120

Careful!
Number 17 is a tricky
question. Bew are of
percentage change
problems in the later

questions. The answ ers
to these problems almost

alw ays defy common
sense. Unless you are

careful, you may fall for
a trap answ er.



Here’s How to Crack It
You aren’t given a particular number to work with in this problem’just “a number.” Rather than trying to
deal with the problem in the abstract, you should immediately plug in a number to work with. What
number would be easiest to work with in a percentage problem? Why, 100, of course.

1.  25 percent of 100 is 25, so 100 increased by 25 percent is 125.
2.  Now you have to decrease 125 by 20 percent; 20 percent of 125 is 25, so 125 decreased by 20

percent is 100.
3. 100 (our result) is 100 percent of 100 (the number you plugged in), so the answer, once again, is

(B).

Remember: Never try to solve a percentage problem by writing an equation if you can plug in numbers
instead. Plugging in on percentage problems is faster, easier, and more accurate. Why work through long,
arduous equations if you don’t have to?

Percent Change
There’s one more fundamental concept that you should know about percents. Some problems will ask for
a percent increase or decrease. For these problems, use the following formula.

% change =  × 100

Most of the time that you use the formula, it will be pretty clear which number you should use for the
original. However, if you’re not sure, remember that you should use the smaller number for the original
if you are finding a percent increase. You should use the larger number for the original if you are finding
a percent decrease.

Here’s an example of how to use the formula:

 8.



The chart shown above shows the number of visits, in thousands, at Arches National
Park for the years 2003 to 2006. Which of the following is the closest approximation of
the percent increase in the number of visits from 2004 to 2006?

A) 5%
B) 15%
C) 20%
D) 115%

Here’s How to Crack It
First, you need to get the data from the chart. In 2004, the chart shows that there were approximately
730,000 visitors to Arches. In 2006, the chart shows that there were about 830,000 visitors to the park.
Now, it’s time to use the percent change formula. The difference is about 100,000 and the original is the
730,000 visitors in 2004:

% increase =  × 100 ≈ 15%

The correct answer is (B).

Percentages: Advanced Principles
Another aspect of percent questions may relate to things that increase or decrease by a certain percent
over time. This is known as “growth and decay.” Real world examples include population growth,
radioactive decay, and credit payments, to name a few. While Plugging In can help on these, it is also
useful to know the growth and decay formula.

When the growth or decay rate is a percent of the total population:

final amount = original amount (1 ± rate)num ber of changes



Let’s see how this formula can make quick work of an otherwise tedious question.

23. Becca deposits $100 into a bank account that earns an annual interest rate of 4%. If she
does not make any additional deposits and makes no withdrawals, how long will it take
her, in years, to increase the value of her account by at least 60% ?

A) 12
B) 15
C) 25
D) 30

Here’s How to Crack It
You could add 4% to the account over and over again until you get to the desired amount, but that would
take a long time. Knowing the formula will make it a lot easier. First, set up the equation with the things
you know. 100 is the original amount, and the rate is 4%, or 0.04. The account is increasing, so you add
the rate, and you can put in “years” for the number of changes. The formula becomes

final amount = 100(1 + 0.04)years

Now you need to figure out what you want the final amount to be. Translate the English to math: the
value of her account (100) will increase (+) by 60 percent (0.6) of the current value (×100). This
becomes 100 + (0.6)(100) = 100 + 60 = 160. Now the formula is

160 = 100(1.04)years

The answer choices represent the number of years Becca keeps her money in the account. Now you are
all set to easily plug in the answers. Start with (B), so years = 15. Is 100(1.04)1 5  = 160? Use your
calculator to check, making sure to follow PEMDAS rules and do the exponent before you multiply by
100. The result is $180.09. That is a bit too much money, so the answer will likely be (A), but let’s just
check it. 100(1.04)1 2  = $160.10, which is at least $160.

A final note on growth and decay: Sometimes the population is tripling or halving instead of changing by
a certain percent. In that case, the formula changes to

final amount = original amount (multiplier)num ber of changes

Two more topics related to percentages may be tested. You may be given a sample of a population that
fits a certain requirement and asked to determine how many members of the general population will also
be expected to fit that requirement. You may also be given the results of a study or poll and told that there
is a margin of error of a certain percentage.

Let’s look at an example that tests both of these advanced ideas.

29. A summer beach volleyball league has 750 players in it. At the start of the season, 150 of
the players are randomly chosen and polled on whether games will be played while it is
raining, or if the games should be cancelled. The results of the poll show that 42 of the
polled players would prefer to play in the rain. The margin of error on the poll is ±4%.



What is the range of players in the entire league that would be expected to prefer to play
volleyball in the rain rather than cancel the game?

A) 24–32
B) 39–48
C) 150–195
D) 180–240

Here’s How to Crack It
The first step is to determine the percent of polled players that wanted to play in the rain.

 = 0.28 or 28%

Now apply this percent to the entire population of the league. Since 28% of the polled players wanted to
play in the rain, 28% of all players should want to play in the rain.

 × 750 = 210

The only range that contains this value is (D), so that is the correct answer. To actually calculate the
margin of error, add and subtract 4% to the actual percent of 28% to get a range of 24–32% of the total.

24% of 750 = 180

32% of 750 = 240

Therefore, the entire range is 180 to 240.

AVERAGES

What Is an Average?
The average (also called the arithmetic mean) of a set of n numbers is simply the sum of all the numbers
divided by n. In other words, if you want to find the average of three numbers, add them up and divide by
3. For example, the average of 3, 7, and 8 is , which equals , or 6.

That was an easy example, but average questions on the SAT won’t always have clear solutions. That is,
you won’t always be given the information for averages in a way that is easy to work with. For that
reason, we have a visual aid, like the Ratio Box for ratios, that helps you organize the information on
average questions and find the answer.

We call it the Average Pie. Here’s what it looks like:



The total is the sum of all the numbers you’re averaging, and the number of things is the number of
elements you’re averaging. Here’s what the Average Pie looks like using the simple average example we
just gave you.

Here’s how the Average Pie works mathematically. The horizontal line in the middle means divide. If you
know the total and the number of things, just divide to get the average (18 ÷ 3 = 6). If you know the total
and the average, just divide to get the number of things (18 ÷ 6 = 3). If you know the average and the
number of things, simply multiply to get the total (6 ÷ 3 = 18). The key to most average questions is
finding the total.

Here’s another simple example:

Problem: If the average of three test scores is 70, what is the total of all three test scores?

Solution: Just put the number of things (3 tests) and the average (70) in the pie. Then multiply to find
the total, which is 210.

Total
When calculating

averages and means,
alw ays f ind the total.

It’s the one piece of
information that

ETS loves to w ithhold.



Averages: Advanced Principles

To solve most difficult average problems, all you have to do is fill out one or more Average Pies. Most of
the time you will use them to find the total of the number being averaged. Here’s an example:

10. Maria has taken four chemistry tests and has an average (arithmetic mean) score of 80. If
she scores a 90 on her fifth chemistry test, what is her average for these five tests?

A) 80
B) 81
C) 82
D) 84

Mark It!
Make sure you’re draw ing
a new  Average Pie each

time you see the w ord
average in a question.

Here’s How to Crack It
Start by drawing an average pie and filling in what you know. You can put 4 in for the number of things
and 80 for the average. You can calculate that Maria has gotten 320 total points on her first four tests.
Your pie should look like this:

Now, draw another average pie and fill in what you know. This time, there are five tests. The question
wants to know the average, so you also need to fill the total. The total for all five tests is the total from the
first four tests plus the score from the fifth test: 320 + 90 = 410. Put that on the pie and divide to find the
average:

The answer is (C), 82.



Averages, and many other arithmetic topics, may be tested using charts and data. To find the numbers to
average, look them up on the graphic provided and watch out for mismatched units.

 24.

Charge No. Battery Life
1 1:11
2 1:05
3 0:59
4 0:55
5 0:55
6 0:54
7 0:54

A toy drone is opened and charged to full battery life. The table above shows the duration
of the battery life in hours and minutes between charges. What is the average battery life
for the first five charges?

A) 55 minutes
B) 58 minutes
C) 1 hour and 1 minute
D) 1 hour and 5 minutes

Here’s How to Crack It

To find the average, add up the battery life values for the first 5 charges and divide by 5. Make sure that

you convert the battery charge time for Charge 1 and 2 into minutes before calculating: 1:11 = 60 + 11 =

71 minutes, and 1:05 = 60 + 5 = 65 minutes. The average is equal to  = 61

minutes, which is equal to 1 hour and 1 minute. Therefore, (C) is the correct answer.

Don’t forget that you can also plug in when using the Average Pie.

16. The average (arithmetic mean) of a list of 5 numbers is n. When an additional number is
added to the list, the average of all 6 numbers is n + 3. Which of the following is the
value, in terms of n, of the number added to the list?

A) 6n + 18
B) 5n
C) n + 18
D) n + 6

Here’s How to Crack It
Plug in for the value of n. If n = 20, then you can use the Average Pie to find the total of the five numbers



on the list.

As shown on the Average Pie above, the total of the 5 numbers is 100. Now, it’s time for another Average
Pie. For this pie, you know that there are 6 numbers and that their average is 20 + 3 = 23.

Using the Average Pie as shown above, the total of the six numbers is 138. Since the difference in the two
totals was caused by the addition of the sixth number, the sixth number must be 138 – 100 = 38. That’s
the target, so be sure to circle it. Only (C) is 38 when n = 20.

On the SAT, you’ll also need to know three other statistical topics related to averages: median, mode, and
range. These topics have pretty straightforward definitions. One way the SAT will complicate the issue is
by presenting the data in a chart or graph, making it harder to see the numbers you are working with.

What Is a Median?
The median of a list of numbers is the number that is exactly in the middle of the list when the list is
arranged from smallest to largest, as on a number line. For example, in the group 3, 6, 6, 6, 6, 7, 8, 9, 10,
10, 11, the median is 7. Five numbers come before 7 in the list, and 5 come after. Remember it this way:
Median sounds like middle.

Missing the Middle?
To find the median of a
set containing an even

number of items, take the
average of the tw o middle

numbers.

Let’s see how this idea might be tested:



23.

Five samples of each of three different rock types were collected on a hiking trip in
Colorado. Each sample was analyzed for its gold content. The milligrams of gold
found in each sample are presented in the table above. How much larger is the
median of the amount of gold in the granite samples than that of the limestone
samples?

A) 0.00
B) 0.37
C) 0.45
D) 0.55

Here’s How to Crack It
Start by putting the gold weights for limestone in order to get:

0.41, 0.42, 0.45, 0.55, 0.58

The median for limestone is the middle number: 0.45 mg.

Next, place the gold weights for granite in order to get:

0.55, 0.73, 0.82, 0.87, 0.94

The median for granite is 0.82.

Therefore, the difference between the median amount of gold in the granite and limestone samples is 0.82
– 0.45 = 0.37, and the correct answer is (B).

What Is a Mode?
The mode of a group of numbers is the number in the list that appears most often. In the list 3, 4, 4, 5, 7,
7, 8, 8, 8, 9, 10, the mode is 8, because it appears three times while no other number in the group appears
more than twice. Remember it this way: Mode sounds like most.

Mode is often tested with bar graphs or points on a scatterplot. Look for the tallest bar on the bar graph or
the row or column with the most points in a scatterplot to find the mode.

6.



The pH of the water in Lake Michigan was tested at 13 locations along the Illinois
shoreline. The data is presented in the scatterplot above. Which answer choice best
represents the mode of the pH in the collected data?

A) 7.2
B) 7.3
C) 7.4
D) 7.5

Here’s How to Crack It
The mode is the data point that occurs most frequently. Each diamond is a data point, so look for the line
with the most diamonds on it. That line is 7.2, which means that when the lake was tested, the pH level
most often read 7.2. The correct answer is (A).

What Is a Range?
The range of a list of numbers is the difference between the greatest number on the list and the least
number on the list. For the list 4, 5, 5, 6, 7, 8, 9, 10, 20, the greatest number is 20 and the least is 4, so the
range is 20 – 4 = 16.

 3.



The forecasted monthly sales of Always Sunny Sunscreen are presented in the figure
above. Which of the following best describes the range of monthly sales, in millions of
dollars, throughout the year shown?

A) 2.5
B) 3.5
C) 4.0
D) 4.5

Here’s How to Crack It
The range of a set of values is the difference between the greatest and the smallest value. Looking at the
chart, the lowest monthly sales number for Always Sunny can be found where the line dips closest to the
bottom of the graph. This happens in both January and March, when the forecasted sales are 2 million.
Make sure to read the units carefully. The highest point is where the line goes closest to the top of the
graph. This happens in July and August, when the forecasted monthly sales are 6.5 million. Therefore,
the range is 6.5 million – 2 million = 4.5 million. The correct answer is (D).

By the way, you may recognize this graph from Chapter 11. On the SAT, the same chart or figure may be
used for two different questions. We’ll talk more about sets of questions later in this chapter.

The SAT might even have a question that tests more than one of these statistical concepts at the same
time. Take it one step at a time and use Process of Elimination when you can.

 23.

The grams of precious metals in recycled catalytic converters were measured for a
variety of automobiles. The data is presented in the table above. If the lowest data point,



1 gram, and highest data point, 17 grams, are removed from the set, which of the
following quantities would change the most?

A) Mode
B) Mean
C) Range
D) Median

Here’s How to Crack It
Start by evaluating the easier answer choices and save mean for last. The mode of the current list is 6,
and removing 1 and 17 from the list won’t change that. Eliminate (A). The range is the difference
between the smallest number and the largest number on the list. Right now, the range is 17 – 1 = 16. If
those extremes are removed from the list, the new range is 15 – 2 = 13, and the range changed by 3 units.
Keep (C) for now. The median is the middle number in the list, or the average of the middle two numbers.
Currently, both middle numbers are 9, so the median is 9. This won’t change if 1 and 17 are removed, so
eliminate (D). The mean of a list is not likely to change dramatically with the removal of the numbers at
the extremes, so (C) is likely correct. To actually evaluate the mean, you need to add up all the numbers
on the list and divide by the number of items in the list. For the current list, the total is 152 for the 18
items, so the average is 8.44. To find the new total if 1 and 17 are removed, don’t re-add everything; just
subtract 18 from the previous total. The new list will have only 16 items, so the new average is 8.375. This
is only slightly different than the previous mean, so eliminate (B) and choose (C).

RATES
Rate is a concept related to averages. Cars travel at an average speed. Work gets done at an average rate.
Because the ideas are similar, you can also use a pie to organize your information on rate questions.

Here’s a simple example:

Problem: If a fisherman can tie 9 flies for fly fishing in an hour and a half, how long does it take him to
tie one fly, in minutes?

Solution: First, convert the hour and a half to 90 minutes, so your units are consistent. Then fill in the

top of the pie with the amount (9 flies) and the lower right part with the time (90 minutes).

Divide 9 by 90 to get the rate, , or one fly every 10 minutes.



Rates: Advanced Principles

Just as with complicated average questions, harder rate questions will also require more than one pie to
solve. Here’s an example:

25. Brian plans to complete a 100-mile bike race for charity. According to his registration
materials, he will need to ride at an average speed of 12.5 miles per hour if he wants to
complete the course before it closes. On a practice ride the week before the race, Brian
rides 60 miles and tracks his speed. For the first 30 miles, his average speed is 16 miles per
hour, and for the next 30 miles, his average speed is 15 miles per hour. If Brian can
match these speeds for the first 60 miles of the charity race, then he rests for a total of 1
hour after that, what approximate speed must he maintain for the last 40 miles in order
to complete the ride on time?

A) 8 miles per hour
B) 10 miles per hour
C) 13 miles per hour
D) 14 miles per hour

Here’s How to Crack It
Draw a Rate Pie, filling in the numbers for the entire ride. You can put in 100 in for the total miles and
12.5 in for the rate. Dividing 100 by 12.5 tells you that Brian has 8 hours to complete the ride. Your pie
will look like this:



Now draw two more pies to determine how much time he would use for the first 60 miles. He rides at 16
miles an hour for the first 30 miles and 15 miles per hour for miles 31–60. Again, divide the number of
miles by the rate to get the time for each portion, which is 1.875 hours for the first part and 2 hours for
the second part.

Therefore, the first 60 miles took Brian 1.875 + 2 = 3.875 hours to complete. After resting for an hour,
he’s used up 4.875 of his 8 hours, so he has 3.125 hours left. He needs to go 40 miles in that time, so draw
one more pie with 40 at the top and 3.125 in the lower right for time. Divide 40 by 3.125 to get 12.8 or 13
miles per hour (it is okay to round, since you are looking for the approximate speed).



The correct answer is (C).

PROBABILITY
Probability is a mathematical expression of the likelihood of an event. The basis of probability is simple.
The likelihood of any event is discussed in terms of all of the possible outcomes. To express the probability
of a given event, x, you would count the number of possible outcomes, count the number of outcomes
that give you what you want, and arrange them in a fraction, like this:

Probability of x = 

Every probability is a fraction. The largest a probability can be is 1; a probability of 1 indicates total

certainty. The smallest a probability can be is 0, meaning that it’s something that cannot happen.

Furthermore, you can find the probability that something WILL NOT happen by subtracting the

probability that it WILL happen from 1. For example, if the weatherman tells you that there is a 0.3

probability of rain today, then there must be a 0.7 probability that it won’t rain, because 1 – 0.3 = 0.7.

Figuring out the probability of any single event is usually simple. When you flip a coin, there are only two

possible outcomes, heads and tails; the probability of getting heads is therefore 1 out of 2, or . When you

roll a die, there are six possible outcomes, 1 through 6; the odds of getting a 6 is therefore . The odds of

getting an even result when rolling a die are  because there are 3 even results in 6 possible outcomes.

Here’s an example of a probability question:

2. A bag contains 7 blue marbles and 14 marbles that are not blue. If one marble is drawn at



random from the bag, what is the probability that the marble is blue?

A)

B)

C)

D)

Here’s How to Crack It

Here, there are 21 marbles in the bag, 7 of which are blue. The probability that a marble chosen at

random would be blue is therefore , or . The correct answer is (A).

Some probability questions might include variables. Not to worry. Plugging in will save the day!

Here’s an example:

17. A jar contains only red marbles and white marbles. If the probability of selecting a red
marble is , which of the following expressions gives the probability of selecting a white

marble in terms of r and y ?

A)

B)

C)

D)

Here’s How to Crack It

Plug in! You could make the probability of choosing a red marble be . Then  = , which means that r

= 2 and y = 3.

Now, to get the numerical answer, you need to remember that the probabilities of all the things that can

happen always add up to 1. Since there are only red marbles and white marbles in the jar, choosing a red

marble or choosing a white marble are the only things that can happen. So, the probability of selecting a

white marble can be found by subtracting the probability of getting a red marble from 1: Probability of

white = 1 –  = . That’s your target, so circle it.



Now, go find the answer that gives you  when r = 2 and y = 3. Choice (B) is . Since no

other answer works out to , (B) is the answer.

Finally, let’s look at a probability question based on a chart. Again, getting to the correct answer involves
reading the chart carefully to find to right numbers to use.

 26.

At two high schools, those planning to attend college after graduation were polled. The
sizes of the colleges they planned to attend based on student body sizes were tabulated in
the table above. The 255 polled students from Manhattan High East had an average SAT
score above 1100, and the 249 polled students from Manhattan High West had an
average SAT score below 1100. If a poll respondent were chosen at random from those
planning to attend a college with at least 5,000 students, what is the probability that the
respondent would be enrolled at Manhattan High West?

A)  

B)

C)

D)

Here’s How to Crack It
Probability is defined as the number of things that fit the requirements divided by the total number of
possible outcomes. Read the graph carefully to figure out how many respondents fit into each of these
categories. The respondent is chosen from among those planning to attend colleges with “at least 5,000
students.” That means that the total number of possible outcomes includes the 267 respondents who plan



to attend medium schools and the 173 who plan to attend large schools, for 440 total. That is the
denominator of the probability fraction, and the answer choices aren’t reduced, so the answer must be (B)
or (C). To find the number from among these 440 respondents who are enrolled at Manhattan High
West, look in that row and add the 112 from the medium column to the 98 from the large column to get
210 for the numerator. The correct answer is (B).

Did the average SAT scores of the students at these two schools affect the answer at all? No! Watch out
for extraneous information on the SAT. The test writers may include it to distract you.

SETS OF QUESTIONS
Sometimes, two questions will refer to the same information. These will usually be found in the
calculator-permitted section, where there will be one set in the grid-in part and about three sets in the
multiple-choice part of that section. Often, these sets are about arithmetic concepts, but they can also
cover things like functions or exponential growth.

Try the following arithmetic set.

Questions 4 and 5 refer to the following information.

4. How many cars did the 9th grade class wash during the car wash?

A) 5
B) 51
C) 122
D) 180

Here’s How to Crack It

Look up the numbers you need on the chart, ignoring all the extraneous information. To find out how



many cars the 9th graders washed, take the Funds Raised and divide by the Price per item in the row for

the 9th graders.  = 51, which is (B).

5. How many more cookies were sold by the 10th grade than were sold by the 12th grade?

A) 60
B) 90
C) 120
D) 150

Here’s How to Crack It

First find the number of cookies sold by 10th graders, again dividing Funds Raised by Price per item. 

. Now find the number of cookies sold by 12th graders: . Now subtract to find out how

many more cookies the 10th graders sold: 180 – 120 = 60, which is (A).

ANALYSIS IN SCIENCE
If some of these questions are reminding you of science class, you’re not crazy. One of the “Cross-Test
scores” the SAT aims to measure is called Analysis in Science. This means that questions on science-based
ideas will show up in Reading and Writing passages and also in Math questions. That’s part of the reason
for all these charts and graphs. Many times, you will be asked if a conclusion can be reached based on the
chart. In those cases, just do as you have been throughout this chapter’carefully look up the numbers in
question, do the required calculations, and eliminate answers that aren’t true.

You may also be asked to graph the data presented in a table. Your knowledge of positive and negative
relationships from Chapter 11 will help’you can eliminate things with the wrong relationship.

See the next page for an example.

 7.

Temperature in °F Number of Customers
10 4
20 9
30 37
40 66
50 100

A coffee shop noticed that the outside temperature affected the number of customers
who came to the shop that day, as shown in the table above. Which of the following
graphs best represents the relationship between the outside temperature and the number
of customers, as indicated by the table?



A)

B)

C)

D)

Here’s How to Crack It
Notice that the number of customers increases as the temperature increases. The line of best fit will go up
as you follow the graph from left to right, so eliminate (B) and (D). To determine if the correct graph is
the one in (A) or in (C), try roughly plotting the data points, and then look at your graph. Notice that the
number of customers does not increase by the same number for each 10-degree temperature increase.
This is an exponential increase, not a linear increase. So, the graph will be curved. Eliminate (C). Only
(A) fits the data in the chart.

Sometimes you will be asked to draw conclusions without much data at all. The following question from
the calculator section has only one number in it, making the calculator pretty useless. Just stick to the
facts of the study and make sure not to take a conclusion too far.

14. When trees become iron deficient, their leaves will turn yellow prematurely. A botanist is
testing iron-doped fertilizers on maple trees with iron deficiencies. The botanist has
selected 200 maple trees in the state of Wisconsin that have been identified as having an
iron deficiency. Half of the trees are randomly chosen to receive the iron-doped fertilizer,
while the other half are given a fertilizer without iron. The results from the test show that
trees administered the iron-doped fertilizer had fewer premature yellow leaves, indicating



an increase in their iron levels. Which of the following statements best describes the
results of the test?

A) The iron-doped fertilizer will improve iron levels in any tree.
B) The iron-doped fertilizer reduces premature yellow leaves better than any

other fertilizer.
C) The iron-doped fertilizer will cause a significant increase in iron levels.
D) The iron-doped fertilizer will result in fewer premature yellow leaves in

maple trees in Wisconsin.

Here’s How to Crack It
For this type of question, underline key words about how the study was conducted and what the study
found. In this case, the study was on 200 maples trees with iron deficiencies in Wisconsin, and the
conclusion is “The results from the test show that trees administered the iron-doped fertilizer had fewer
premature yellow leaves, indicating an increase in their iron levels.” Eliminate answers that don’t hit this
mark or go too far. In (A), it says that this treatment will help “any tree.” We are told only about “200
maples trees in the state of Wisconsin,” so we can’t draw conclusions about other trees. Eliminate (A). In
(B), the fertilizer used is compared to other fertilizers, which we also don’t know about. Choice (C) sounds
good, but it is hard to say what qualifies as “a significant increase in iron levels.” The statement in (D)
matches the key words you underlined perfectly without taking any aspect too far.



Advanced Arithmetic Drill: Calculator-Permitted Section
Work these problems using the advanced arithmetic techniques and tips we’ve covered in this chapter.
These would all be found in section 4 of the test, on which calculator use is allowed. Answers and
explanations can be found on this page.

5.

20 – 2x
20 – x  
20        
20 + x  
20 + 2x

What is the average (arithmetic mean) of the list of numbers above?

A) 20
B) 100
C) 20 + 

D)

8.

A lapping slurry contains microbeads suspended in a solution and is used to polish a silicon
wafer by abrasion of the surface. The distribution of the particle size, in micrometers, is
shown above. If the particle size distribution ranges were changed to 0-20 micrometers and
21-40 micrometers, which of the following is the closest to the ratio of the number of 0-20
micrometer microbeads to the number of 21-40 micrometer microbeads?

A) 3 : 1
B) 4 : 1
C) 5 : 2
D) 9 : 1



11. Steve ran a 12-mile race at an average speed of 8 miles per hour. If Adam ran the same
race at an average speed of 6 miles per hour, how many minutes longer did Adam take to
complete the race than did Steve?

A) 12
B) 16
C) 24
D) 30

15.

The populations and areas of five countries are shown in the graphs above. If population

density is defined as , which of the five countries has the highest population

density?



A) Ecuador
B) Uruguay
C) Venezuela
D) Chile

19.  The amount of time that Amy walks is directly proportional to the distance that she walks.
If she walks a distance of 2.5 miles in 50 minutes, how many miles will she walk in 2
hours?

A) 4.5
B) 5
C) 6
D) 6.5

20. A total of 140,000 votes were cast for two candidates, Skinner and Whitehouse. If Skinner
won by a ratio of 4 to 3, how many votes were cast for Whitehouse?

A) 30,000
B) 40,000
C) 60,000
D) 80,000

23.

SPICE PRICES OF DISTRIBUTOR D
Spice Price Per Pound
Cinnamon $8.00
Nutmeg $9.00
Ginger $7.00
Cloves $10.00

The owner of a spice store buys 3 pounds each of cinnamon, nutmeg, ginger, and cloves
from distributor D. She then sells all of the spices at $2.00 per ounce. What is her total
profit, in dollars?
(1 pound = 16 ounces)

A) $192
B) $282
C) $384
D) $486

25.



Five samples of each of three different rock types were collected on a hiking trip in
Colorado. Each sample was analyzed for its gold content. The milligrams of gold found in
each sample are presented in the table above. What is the percent difference of the average
gold content in the granite samples when compared to the average gold content of the
gneiss samples?

A) The gold content in the gneiss samples is 62% higher than the gold content in the
granite samples.

B) The gold content in the granite samples is 62% higher than the gold content in the
gneiss samples.

C) The gold content in the gneiss samples is 87% higher than the gold content in the
granite samples.

D) The gold content in the granite samples is 87% higher than the gold content in the
gneiss samples.

26. Of all the houses in a certain neighborhood, 80% have garages. Of those houses with
garages, 60% have two-car garages. If there are 56 houses with garages that are not two-
car garages, how many houses are there in the neighborhood?

A) 93
B) 117
C) 156
D) 175

28. On Tuesday, a watchmaker made 4 more watches than he made during the previous day.
If he made 16% more watches on Tuesday than on Monday, how many watches did he
make on Tuesday?

A) 20
B) 21
C) 25
D) 29





CHAPTER DRILL ANSWERS AND EXPLANATIONS

Fractions, Decimals, and Percents Drill

1.  , 0.5, 50

2.  , 3.0, 300

3.  , 0.005, 0.5

4.  , 0.3333, 33

Advanced Arithmetic Drill: Calculator-Permitted Section
5. A Variables in the answers? Plug in! Make up a value for x. Let’s say that x is 3. The list of

numbers then becomes 20 – 2(3), 20 – 3, 20, 20 + 3, 20 + 2(3), so the list is 14, 17, 20, 23, and
26. To find the average, make an Average Pie: We know the number of things (5) and the total
(14 + 17 + 20 + 23 + 26 = 100), so the average is 100 ÷ 5 = 20, which is (A).

8. B In the new groupings, 79% of the particles are in the 0–20 micrometer grouping (33% + 46% =
79%) and 21% of the particles are in the 21–40 micrometer grouping (16% + 5%) = 21%. That is
a ratio of 79:21. Because the question is asking for the closest ratio, round the numbers to get a
ratio of 80:20, or 4:1. The correct answer is (B).

11. D Use a Rate Pie to calculate the time for each runner. Steve runs 12 miles at 8 miles per hour, so
his pie looks like this:

To find his time, divide his distance by his rate, which means that he runs for 1  hours (or

1.5 if you’re using your calculator). Adam runs the same 12 miles at 6 miles per hour, so this
is his Rate Pie:



This means that Adam runs for 2 hours. Adam takes half an hour longer to complete the
race, and half an hour is 30 minutes: (D).

15. A The top graph is of the countries’ populations, and the bottom graph is of the countries’ areas.

Find the population density, , for each country by taking its number from the top

graph and dividing that by its number from the bottom graph:

Ecuador = , which equals 33.33

Uruguay = , which equals 12.5

Venezuela = , which equals 20

Chile = , which equals 18.75

The highest value among the countries is that of Ecuador, which is (A).

19. C Since we know the time that Amy walked and the distance she walked are directly proportional,

we can set up a proportion to show her distance ÷ time. We want to know how many miles

she’ll walk in two hours, so put 120 (60 × 2) minutes in the second half of the ratio:  = .

To solve, cross-multiply, and you’ll get 50x = 2.5 × 120; 50x = 300; x = 6 miles, which is (C).

20. C Since this is a ratio question, let’s draw a Ratio Box. We know the ratio for the votes for Skinner
and Whitehouse, and the total number of votes cast. Fill in the total by adding the ratio (4 + 3 =
7), and then find the multiplier by seeing how many times 7 goes into 140,000 (140,000 ÷ 7 =
20,000).

Skinner Whitehouse Total
4 3 7



× 20,000 × 20,000 × 20,000
80,000 60,000 140,000

The question wants to know how many votes Whitehouse received, which is 60,000, (C).

23. B This is a hard question, so you have to stay on your toes. If the owner buys 3 pounds of each
spice, that means she pays the following amounts for each spice:

cinnamon: $8 × 3 = $24
nutmeg: $9 × 3 = $27
ginger: $7 × 3 = $21

   cloves: $10 × 3 = $30

So she pays a total of 24 + 27 + 21 + 30, or $102 for 12 pounds of spices. She then sells the spices
per ounce, so you have to figure out first how many ounces of spices she has. If 1 pound is 16
ounces, then 12 pounds is 12 × 16, or 192 ounces. She sells all the spices at $2 per ounce, so she
makes 192 × $2, or $384. To figure out her profit, subtract the amount she paid for the spices
from the amount she made selling them: $384 – $102 = $282, (B).

25. D The average gold content in the granite samples can be calculated as follows:

 = 0.782

The average gold content in the gneiss samples can be calculated as

 = 0.418

Because the average gold content in the granite samples is higher, you can eliminate (A) and
(C). Ballpark to find the right answer. 0.782 is almost twice as much as 0.418. Therefore,
granite contains, on average, almost 100% more gold than gneiss does. The correct answer is
(D).

26. D Start by figuring out what percent of the houses do not have two-car garages. Since 60% of the

houses with garages have two-car garages, 40% of the houses with garages do not have two-car

garages. In other words, 40% of 80% of the houses do not have two-car garages. Translate that

into math to get  of the houses. The problem tells us that 56 houses do not have two-

car garages, which means 32% of the houses equals 56. Translating into math gives us  × x

= 56. Solve for x, and you’ll get 175, which is (D).

28. D Let’s try out the answers and see which one works. Start with (B). If the watchmaker made 21

watches on Tuesday, then he must have made 17 watches on Monday. We know that he should

have made 16% more watches on Tuesday than on Monday, so let’s use the percent change

formula  to see if we get 16%:  ≈ 23.5%, which is too big. Eliminate (B). We



want the 4 watches to be a smaller percent of the total, so we need a bigger total. Try a bigger

answer choice, like (D). If he made 29 watches on Tuesday, then he made 25 watches on

Monday. Now the percent change is  = 0.16 = 16%, which is exactly what we wanted.

Therefore, (D) is the correct answer.



Summary
◦ A ratio can be expressed as a fraction, but ratios are not fractions. A ratio compares parts to parts; a

fraction compares a part to the whole.

◦ You can use a Ratio Box to solve most ratio questions.

◦ Direct proportion is . Indirect proportion is x1 y1  = x2 y2 .

◦ A percentage is just a convenient way of expressing a fraction whose bottom is 100.

◦ To convert a percentage to a fraction, put the percentage over 100 and reduce.

◦ To convert a fraction to a percentage, use your calculator to divide the top of the fraction by the
bottom of the fraction. Then multiply the result by 100.

◦ To convert a percentage to a decimal, move the decimal point two places to the left. To convert a
decimal to a percentage, move the decimal point two places to the right.

◦ In problems that require you to find a series of percentage increases or decreases, remember that
each successive increase or decrease is performed on the result of the previous one.

◦ If you need to find the percent increase or decrease use % change =  × 100.

◦ To find the average (arithmetic mean) of several values, add up the values and divide the total by
the number of values.

◦ Use the Average Pie to solve problems involving averages. The key to most average problems is
finding the total.

◦ The median of a group of numbers is the number that is exactly in the middle of the group when the
group is arranged from smallest to largest, as on a number line. If there is an even number of
numbers, the median is the average of the two middle numbers.

◦ The mode of a group of numbers is the number in the group that appears most often.

◦ The range of a group of numbers is the difference between the greatest number in the group and the
least number.

◦ On questions about rates, use the Rate, or Work, Pie. Be careful with the units’the SAT will often
require you to do a unit conversion such as minutes to hours or inches to feet.

◦ Probability is expressed as a fraction:

Probability of x = 



Chapter 15
Functions and Graphs
In the last chapter, we looked at a lot of charts and graphs. Another way data can be represented is with a
graph in the xy-plane. This chapter will give you the tools you need to understand these graphs and other
representations of functions.



FUNCTION FUNDAMENTALS
Think of a function as just a machine for producing ordered pairs. You put in one number and the
machine spits out another. The most common function is an f(x) function. You’ve probably dealt with it
in your algebra class.

Let’s look at a problem.

3. If f(x) = x3 – 4x + 8, then f(5) =

A) 67
B) 97
C) 113
D) 147

Here’s How to Crack It
Any time you see a number inside the parentheses, such as f(5), plug in that number for x. The question
is actually telling you to plug in! Let’s do it:

f(5) = 53  – 4(5) + 8
f(5) = 125 – 20 + 8
f(5) = 113

That’s (C).

What’s This?
Anytime you see the nota-

tion f(x), know  that f isn’t
a variable. It’s the name

of the function. When you
say it out loud it’s “f of

x.” Though f(x) is the most
common w ay to show  that

an equation is a
mathematic function, any

letter can be used. So you
may see g(x) or h(d). Know

that you’re still dealing
w ith a function.

Try this next one:

14. If f(x) = x2 + 2, which of the following could be a value of f(x) ?

A) –1
B) 0
C) 1
D) 2

Here’s How to Crack It
Note that the problem is asking which of the answers could be equal to f(x)—in other words, the problem
is asking which of these values could be spit out of the f(x) machine. Think about what is going in: No



matter what you put in as a value for x, the value of x2  has to be positive or zero. So, the lowest possible
value of x2  + 2 is 2, which is (D).

Note that you could also approach this question by Plugging In the Answers. If you plugged in 1 for f(x),
for instance, you would get 1 = x2  + 2, which becomes x2  = –1, which is impossible.

Sometimes you’ll get more complicated questions. As long as you know that when you put in x, your
function will spit out another number, you’ll be fine. Try this next one:

20. Let the function g be defined by g(x) = 5x + 2. If  = 6, what is the value of a ?

A)

B)

C)

D)

PITA!
Don’t forget that

you can often plug in
the answ er choices on

function questions!
Noticing a pattern yet?
Just a few  easy tricks

can unlock a lot of
easy points.

Here’s How to Crack It

This may look complicated, but just follow the directions. You know that g(x) = 5x + 2. You also know

that  = 6. First, get rid of the square root by squaring both sides. Now you have g  = 36. Usually

there’s an x inside the parentheses. Treat this the same. This statement says that g of some number equals

6. We also know that g of some number is the same as 5x + 2. So 5x + 2 = 36.

Simplify and you get . Careful, you’re not done. You now know that  = , so a = , or (D).

Another way the SAT can make functions more complicated is to give you two functions to deal with
together. If you approach these problems one piece at a time, they will be easier to handle.



Here’s an example:

15. If f(g(a)) = 6, f(x) =  + 2, and g(x) = |x2 – 10|, which of the following is a possible value

of a ?

A)

B) 2
C) 6
D) 18

Here’s How to Crack It

This is a great opportunity to plug in the answers! Take one of the middle answer choices and plug it in

for a, then work the problem one step at a time to see if f(g(a)) = 6. Try (B): If a = 2, then g(a) = |(2)2  –

10| = |4 – 10| = |–6| = 6. So, f(g(a)) = f(g(2)) = f(6) =  + 2 = 3 + 2 = 5. Since the problem states that

f(g(a)) is supposed to equal 6, (B) is not correct.

If you don’t know which way to go next, just pick a direction. Try (A): If a = , then g(a) = |( )2  –

10| = |2 – 10| = |–8| = 8. So, f(g(a)) = f(g( )) = f(8) =  2 = 4 + 2 = 6. Choice (A) is correct.

Sometimes the SAT will use a word problem to describe a function, and then ask you to “build a function”
that describes the real-world situation.

Try one of those:

15. Rock climbing routes are rated on a numbered scale with the highest number representing
the most difficult route. Sally tried a range of shoe sizes on each of several routes of
varying difficulty and found that when she wore smaller shoes, she could climb routes of
greater difficulty. If D represents the difficulty rating of a route Sally successfully climbed
and s represents the size of the shoes she wore on such a route, then which of the
following could express D as a function of s ?

A) D(s) = s2

B) D(s) = 

C) D(s) = s – 3.5

D) D(s) = 

Here’s How to Crack It
Start by thinking about the relationship described in the question: the smaller the shoes, the greater the
difficulty. This is an inverse relationship. So, look for an inverse function. Only (D) is an inverse function.

If you aren’t sure, try plugging in numbers to try it out. Plug in s = 8 then s = 10 to see if the result for D



is smaller when you use a larger shoe size. Since only (D) results in a smaller difficulty for a larger shoe
size, the correct response is (D).

WHAT’S THE POINT?
Why did math folks come up with functions? To graph them of course! When you put in a value for x,
and your machine (or function) spits out another number, that’s your y. You now have an ordered pair.
Functions are just another way to express graphs. Knowing the connection between functions and graphs
is useful, because you will most likely see questions involving graphs on the SAT.

The Coordinate Plane
A coordinate plane, or the “xy-plane,” is made up of two number lines that intersect at a right angle. The
horizontal number line is called the x-axis, and the vertical number line is the y-axis.

The four areas formed by the intersection of the axes are called quadrants. The location of any point can
be described with a pair of numbers (x, y), just the way you would point on a map: (0, 0) are the
coordinates of the intersection of the two axes (also called the origin); (1, 2) are the coordinates of the
point one space to the right and two spaces up; (–1, 5) are the coordinates of the point one space to the
left and five spaces up; (–4, –2) are the coordinates of the point four spaces to the left and two spaces
down. All these points are located on the diagram below.

Quadrants
A coordinate plane

has four distinct areas
know n as quadrants. The
quadrants are numbered

counterclockw ise, starting
from the top right. They

help determine generally
w hether x and y are
positive or negative.



Sometimes know ing w hat
quadrant a point is in and

w hat that means is all you
need to f ind the answ er.

Some of the questions on the SAT may require you to know certain properties of lines on the xy-plane.
Let’s talk about them.

Points on a Line
You may be asked if a point is on a line or on the graph of any other equation. Just plug the coordinates
of the point into the equation of the line to determine if that point makes the equation a true statement.

3. In the xy-plane, which of the following ordered pairs is a point on the line y = 2x − 6 ?

A) (6, 7)
B) (7, 7)
C) (7, 8)
D) (8, 7)

Ways to Remember
Having trouble

remembering that the
x-coordinate comes

before the y-coordinate
in an ordered pair? Just
remember the phrase “x

before y, w alk before you
fly.” The letter x comes

before y in the dictionary.

Here’s How to Crack It
Plug in the answers, starting with (B). The (x, y) point is (7, 7), so plug in 7 for x and 7 for y. The
equation becomes 7 = 2(7) – 6 or 7 = 8. This isn’t true, so eliminate (B). The result was very close to a
true statement, and the point in (C) has the same x-coordinate and a larger y-coordinate, so try that next.
Because 8 = 2(7) – 6, (C) is the correct answer.

Slope
You always read a graph from left to right. As you read the graph, how much the line goes up or down is
known as the slope. Slope is the rate of change of a line and is commonly known as “rise over run.” It’s
denoted by the letter m. Essentially, it’s the change in the y-coordinates over the change in x-coordinates
and can be found with the following formula:

m = 

This formula uses the points (x1 , y1 ) and (x2 , y2 ).

Let’s do an example. If you have the points (2, 3) and (7, 4), the slope of the line created by these points
would be



m = 

So the slope of a line with points (2, 3) and (7, 4) would be , which means that every time you go up 1

unit, you travel to the right 5 units.

Equation of a Line—Slope-Intercept Form
The equation of a line can take multiple forms. The most common of these is known as the slope-
intercept form. If you know the slope and the y-intercept, you can create the equation of a given line. A
slope-intercept equation takes the form y = mx + b, where m is the slope and b is the y-intercept.

Let’s say that we know that a certain line has a slope of 5 (which is the same as ) and a y-intercept of 3.

The equation of the line would be y = 5x + 3. You could graph this line simply by looking at this form of
the equation. First, draw the y-intercept, (0, 3). Next, plug in a number for x and solve for y to get a
coordinate pair of a point on the line. Now connect the point you just found with the y-intercept you
already drew, and voilà, you have a line. If you want more points, you can create a table such as this one:

x y

–2 –7

–1 –2

0 3

1 8

Take a look at the finished product:



One way the SAT can test your understanding of lines is to show you a graph and ask you which
equation describes that graph.

Here’s an example:

4.

Which of the following could be the equation of the line represented in the graph above?

A) y = 2x + 4
B) y = 2x − 4
C) y = –2x − 1
D) y = –2x + 4

Here’s How to Crack It
Remember that the equation of a line is y = mx + b, where m is the slope and b is the y-intercept. Look at
the graph and think about what the equation should look like. Since the line is sloping downward, it
should have a negative slope, so you can eliminate (A) and (B). Next, since the line has a positive y-
intercept, you can eliminate (C), and only (D) remains.



Equation of a Line—Standard Form
Another way the equation of a line can be written is the standard form of Ax + By = C, where A, B, and C
are constants and A and B do not equal zero. The test writers will sometimes present equations in this
form in the hopes that you will waste time putting it in slope-intercept form. If you know what to look
for, the standard form can be just as useful as the slope-intercept form.

In standard form Ax + By = C:

The slope of the line is – .

The y-intercept of the line is .

The x-intercept of the line is .

The equation in the previous example would be –5x + y = 3 when written in the standard form. Using
the information above, you can see that

slope = –  = 5

y-intercept =  = 3

x-intercept =  = – 

The answers for the slope and the y-intercept were the same as when the slope-intercept form was used.
Depending on the form of the equation in the question or in the answers, knowing these line equation
facts can help save time on the test.

Let’s look at how this may be tested.

15. The graph of which of the following equations is parallel to the line with equation y = −3x
− 6 ?

A) x − 3y = 3

B) x −  y = 2

C) x +  y = 4

D) x +  y = 5

Here’s How to Crack It
The question asks for the equation of a line that has a slope parallel to the slope of the line given in the



problem. In the form y = mx + b, m represents the slope. So, the slope of the equation given in the
problem, y = –3x − 6, is –3. All you need to do now is find which choice also has a slope of –3.

One way to do that would be to rewrite each answer into the y = mx + b form. However, if you notice

that each equation is presented in the Ax + By = C form, you know that the slope in that form is equal to

– . So, check each answer choice: the slope of (A) is – , or ; the slope of (B) is –  or 3; the

slope of (C) is – , or –6; and the slope of (D) is – , which equals –3. So, (D) is the correct

answer.

Parallel and Perpendicular Lines
So now we know that parallel lines have the same slope. Whenever the SAT brings up perpendicular lines,

just remember that a perpendicular line has a slope that is the negative reciprocal of the other line’s slope.

For instance, if the slope of a line is 3, then the slope of a line perpendicular to it would be – . Combine

this with the skills you’ve already learned to attack a problem about perpendicular lines.

Parallel vs.
Perpendicular

Parallel lines have the
same slope and never

intersect. Perpendicular
lines have slopes that are
negative reciprocals and
intersect at a right angle.

Here’s an example:

18. Which of the following is the graph of a line perpendicular to the line defined by the
equation 2x + 5y = 10 ?

A)



B)

C)

D)

Here’s How to Crack It

Since the question asks for a line perpendicular to the line 2x + 5y = 10, you need to find the slope of the

line, and then take the negative reciprocal to find the slope. You could convert the equation into the y =

mx + b format in order to find the slope, or simply remember that when an equation is presented in the

form Ax + By = C, the slope is equal to – . So the slope of this line is – , and the slope of a

perpendicular line would be .

Look at the answer choices for one with a positive (upward) slope. Choices (B) and (C) slope downward,
so eliminate them. Next, use points in the graph to find the slope of each answer. Eliminate (A); it has
points at (1, 0) and (2, 5), for a slope of 5—too steep. The only remaining choice is (D), which is the
correct answer.

Two Equations with Infinitely Many Solutions
In the chapters on algebra, we talked about equations with one or multiple solutions. Now imagine an
equation in which any value of x would create a viable solution to the equation.

x + 3 = x + 3

In this case, it is fairly obvious that any number you choose to put in for x will create a true equation. But
what does it mean when two lines have infinitely many solutions? Let’s look at an example.

20.



gx – hy = 78

4x + 3y = 13

In the system of equations above, g and h are constants. If the system has infinitely many
solutions, what is the value of gh ?

A) –432
B) –6
C) 6
D) 432

To Infinity…and Beyond!
When given tw o equations

w ith infinitely many solu-
tions, f ind a w ay to make

them equal. The equations
represent the same line.

Here’s How to Crack It
This question may have you scratching your head and moving on to the next question, but let’s explore
what you can do to solve this before you decide it’s not worth your time. You may be surprised by how
easy it is to solve a problem like this.

When they say that these equations have infinitely many solutions, what they are really saying is that
these are the same equation, or that one equation is a multiple of the other equation. In other words,
these two equations represent the same line. With that in mind, try to determine what needs to be done to
make these equations equal. Since the right side of the equation is dealing with only a constant, first
determine what you would need to do to make 13 equal to 78.

In this case, you need to multiply 13 by 6. Since we are working with equations, we need to do the same
thing to both sides of the equation in order for the equation to remain equal.

6(4x + 3y) = 6 × 13

24x + 18y = 78

Since both equations are now equal to 78, you can set them equal to one another, giving you this
equation:

24x + 18y = gx – hy

You may know that when you have equations with the same variables on each side the coefficients on
those variables must be equal, so you can deduce that g = 24 and h = –18. (Be cautious when you
evaluate this equation. The test writers are being sneaky by using addition in one equation and
subtraction in another.) Therefore, gh equals 24 × –18 = –432. Choice (A) is correct.

Two Equations with No Solutions
You saw above that a system of equations can have infinitely many solutions. When solving equations,
you likely assume, as most people do, that there will be at least one solution to the equation, but that is
not always the case. Look at the example below.

3x − 6 = 3x + 7



If we solve this equation we find that –6 = 7. Since –6 can never equal 7, there is no value of x that can
be put into this equation to make it true. In this case, the equation has no solutions.

What does it mean if two equations of lines have no solutions? Here’s one to try.

15. Which of the following accurately represents the set of solutions for the lines 6x + 12y = –

24 and y = - x + 2 ?

A) (0, –4)
B) (0, 4)
C) There are no solutions.
D) There are infinitely many solutions.

There’s Just No Solution
When given tw o equations

w ith no solutions, f ind a
w ay to compare slopes.
The equations represent

parallel lines.

Here’s How to Crack It

Start by putting the first line into y = mx + b form: 12y = –6x − 24. Divide the whole equation by 12, so y

= - x − 2. Since these lines have the same slope but different y-intercepts, the lines are parallel, and they

will never intersect. Therefore, (C) is the correct answer.

If two lines had different slopes, the lines would intersect at a single point such as (A) or (B). If the
equations were identical, then they would be the same line and therefore have infinitely many solutions.

Points of Intersection
In the chapters on algebra, we talked about how to find the solution to a system of equations. There are
several options, including stacking up the equations and adding or subtracting, setting them equal, or
even Plugging In the Answers. The SAT may also ask about the intersection of two graphs in the xy-
plane, which is a similar idea.

Let’s try one:

14. In the xy-plane, which of the following is a point of intersection between the graphs of y =
x + 2 and y = x2 + x − 2 ?

A) (0, –2)
B) (0, 2)
C) (1, 0)
D) (2, 4)

Here’s How to Crack It



Think about what the question is asking: A point of intersection means a point that is on the graphs of
both equations. Therefore, the point would actually work if plugged into the equation of the line and the
equation of the parabola.

So, use PITA by testing the answer choices: Start with one of the answers in the middle and plug in the
point to each equation to see if it is true. The correct point of intersection will work in both functions. Try
(C) in the first equation: Does 0 = (1) + 2? No. So, (C) is not the answer. Try (D) in the first equation:
Does 4 = (2) + 2? Yes. So, try (D) in the second equation: Does 4 = (2)2 + 2 – 2? Yes. Because (D) works
in both equations, it is the correct answer.

Other Things You Can Do to a Line
The midpoint formula gives the midpoint of ST, with points S (x1 , y1 ) and T (x2 , y2 ). It’s simply the

average of the x-coordinates and the y-coordinates. In our example, the midpoint would be 

.

Let’s see an example of a midpoint problem.

2. In the xy-plane, what is the midpoint of the line segment with endpoints at (3, 4) and (0,
0) ?

A) (1.5, 2)
B) (5, 0)
C) (2.5, 0)
D) (3.5, 3.5)

Here’s How to Crack It

You can use the formula for the midpoint of a line segment: . If you forget it, try to

remember that you are just taking the average of the x-coordinates of the two points to get the x-

coordinate of the midpoint, and doing the same for the y-coordinates. For the x-coordinates, the average

of 3 and 0 is (3 + 0) ÷ 2 = 1.5. Only one answer has this for the x-coordinate: (A). Don’t waste time

calculating the y-coordinate if you don’t have to!

The distance formula looks quite complicated. The easiest way to solve the distance between two points
is to connect them and form a triangle. Then use the Pythagorean Theorem. Many times, the triangle
formed is one of the common Pythagorean triplets (3-4-5 or 5-12-13).

Let’s try a distance formula question.

3. Which of the following points lies the greatest distance from the origin in the xy-plane?



A)

B) (–1, –1)

C)

D) (0, 1)

Here’s How to Crack It
Draw the line between the origin and the point in each answer choice and use the technique described
above to see which has the longest hypotenuse. Choice (A) would look like this:

This creates a triangle with legs of 1.5 and 1.5; the hypotenuse (the distance from the origin) would then

be , or about 2.12. Do the same with (B), (C), and (D). The distance of (B) would be , or

about 1.4. Choices (C) and (D) lie in a straight line left and up from the origin, respectively, so the

distance of (C) is 0.5, and the distance of (D) is 1. The distance farthest from the origin is about 2.12,

which is (A).

Roots, Solutions, and x-intercepts
We’ve talked about y-intercepts in the discussion of the slope-intercept form of a line, and we talked about
solutions when we covered systems of equations. But what about x-intercepts, or the solution for just one
equation? A solution, sometimes called a root, is simply any point where a line or curve intersects the x-
axis. Similarly, just as the y-intercept was the point where a line crossed the y-axis, an “x-intercept” is a
point where a line or curve intersects the x-axis.



Keep these terms straight and you’ll be in great shape!

Let’s try a question that requires knowledge of intercepts and distance in the xy-plane.

15. What is the distance between the x-intercept and the y-intercept of the line y = x − 6?

A) 9

B) 15

C) (approximately 9.43)

D) (approximately 10.82)

Here’s How to Crack It

Start by finding the x- and y-intercepts of the line. When an equation is in y = mx + b form, the y-

intercept is b. So, the y-intercept is at the point (0, –6). To find the x-intercept, you need a point where

the y value is 0, just like how the y-intercept has an x value of 0. So, plug in 0 for y in the equation: 0 = 

x − 6, so x = 6, and x = 6  = 9. The x-intercept, then, is (9, 0).

Now draw a right triangle and use the Pythagorean Theorem to calculate the distance: 62  + 92  = c2 , so
c2  = 117, and the distance is , which is (D).

Graphing Functions
One type of function question you might be asked is how the graph of a function would shift if you added
a value to it.

Here is a quick guide (c is a constant) for the graph of f(x) = x2 :

For f(x) + c, the graph will shift up c units, as shown in the diagram below:



y = f(x)
Sometimes, instead of seeing the typical y = mx + b equation, or something similar, you’ll see f(x) =
mx + b. Look familiar? Graphs are just another way to show information from a function.
Functions show information algebraically and graphs show functions geometrically (as pictures).

Here’s an example. The function f(x) = 3x − 2 is shown graphically as the following:

The reason the SAT includes function questions is to test whether you can figure out the relationship
between a function and its graph. To tackle these questions, you need to know that the independent
variable, the x, is on the x-axis, and the dependent variable, the f(x), is on the y-axis. For example, if
you see a function of f(x) = 7, then you need to understand that this is a graph of a horizontal line
where y = 7.



Conversely, f(x) – c will shift the graph down by c units:

For f(x + c), the graph will shift c units to the left:

For f(x − c), the graph will shift to the right by c units:

You may have realized how easy these problems would become if you simply put them into your
graphing calculator. If calculator use is allowed, type in the function; if not, remember the four simple
rules for transforming graphs.

You could also plug in points to find the correct graph.



Forms of Equations
The SAT will ask questions using two different forms of the equation for a parabola.

The standard form of a parabola equation is:

y = ax2  + bx + c

In the standard form of a parabola, the value of a tells whether a parabola opens upwards or downwards
(if a is positive, the parabola opens upwards, and if a is negative, the parabola opens downwards).

The vertex form of a parabola equation is:

y = a(x − h)2  + k

In the vertex form, the point (h, k) is the vertex of the parabola.

Simply knowing what the vertex form looks like may help you answer a question, like the following
example.



 29. Which of the following is an equivalent form of the equation of the graph shown in the

xy-plane above, from which the coordinates of vertex V can be identified from constants
in the equation?

A) y = (x − 2)2 – 16
B) y = x(x − 4) – 12
C) y = (x − 6)(x + 2)
D) y = (x + 6)(x − 2)

Here’s How to Crack It
Looking at the graph tells you that the vertex of the parabola is at about (2, –16). Only (A) has the
numbers 2 and 16 in it, so it must be the correct answer. If more than one choice had these constants,
you could use your knowledge of the vertex form. If you recognize that the question is asking for the
vertex form of the equation of the parabola, you can simply select (A), the only choice that actually uses
that form. Finally, if you forget the form, you can multiply out the answers to see which of them match
the original equation. Of course, the test writers have written the answers such that all but (D) are
equivalent, so you would still have to guess from among the remaining three answer choices.

Knowing the vertex of a parabola can help you more easily answer questions about the minimum or
maximum value a parabolic function will reach or the x-value that results in that minimum or
maximum y-value. Say the last question was a grid-in on the No Calculator section that asked for the x-
coordinate of the vertex. You couldn’t graph it to find the vertex, so you’d have to get it into vertex form.
Here are the steps to do that.

To convert a parabola equation in the standard form to the vertex form, complete the square.

1. Make y = 0, and move any constants over to the left side of the equation.
2. Take half of the coefficient on the x-term, square it, and add it to both sides of the equation.
3. Convert the x terms and the number on the right to square form: (x − h)2 .
4. Move the constant on the left back over to the right and set it equal to y again.

For the equation in the last question, you would make it 0 = x2  – 4x − 12, then 12 = x2  – 4x. You’d add 4
to both sides to get 16 = x2  – 4x + 4, then convert the right side to the square form to get 16 = (x − 2)2 .
Finally, you’d move the 16 back over and set it equal to y to get y = (x − 2)2  – 16.

The SAT will also ask questions about the equation of a circle in the xy-plane.

The equation of a circle is:

(x − h)2  + (y – k)2  = r2

In the circle equation, the center of the circle is the point (h, k), and the radius of the circle is r.

Let’s look at a question that tests the use of the circle equation.



26. Which of the following is the equation of a circle with center (2, 0) and a radius with
endpoint (5, )?

A) (x − 2)2 + y2 = 4
B) (x + 2)2 + y2 = 4
C) (x − 2)2 + y2 = 16
D) (x + 2)2 + y2 = 16

Here’s How to Crack It
Start by building what you know of the circle formula: If the center is at point (2, 0), then the circle
equation will be (x − 2)2  + (y – 0)2  = r2 , or more simply, (x − 2)2  + y2  = r2 . Choices (B) and (D) do not
match, so eliminate them.

Now calculate the radius of the circle. Find the distance between points (2, 0) and (5, ) by drawing a
right triangle. The base of the right triangle will be the difference between the x values of 5 and 2, so the
base of the right triangle is 3. The height of the right triangle will be the difference between the y values,
which is . Use the Pythagorean Theorem to find the hypotenuse of the triangle, which will be the
distance between the points (and, therefore, the length of the radius). So, r2  = 32  + ( )2  = 9 + 7 = 16.
Since you have the value of r2 , which is 16, use POE to eliminate (A) and select (C).

Just as you may be given a parabola in standard form and expected to convert it into vertex form, you
may also be given an equation for a circle that is not in the form (x – h)2  + (y – k)2  = r2  and expect you
to figure out the radius or center. To do so, you just need to complete the square as you did above with the
equation of a parabola. You will need to do it twice, though—once for the x-terms and again for the y-
terms.



Functions and Graphs Drill 1: No Calculator Section
Use your new knowledge of functions and graphs to complete these questions, but don’t use your
calculator! Answers and explanations can be found on this page.

3. Let the function f be defined such that f(x) = x2 − c, where c is a constant. If f(−2) = 6,
what is the value of c ?

A) −10
B) −2
C) 0
D) 2

7.

The graph above shows y = 2x. Which of the following graphs represents y = |2x| ?

A)

B)

C)

D)



10. The graph of line l in the xy-plane passes through the points (2, 5) and (4, 11). The graph of
line m has a slope of –2 and an x-intercept of 2. If point (x, y) is the point of intersection of
lines l and m, what is the value of y ?

A)

B)

C) 1

D) 2

15.

The figures above show the graphs of the functions f and g. The function f is defined by f(x)
= 2x3 + 5x2 – x. The function g is defined by g(x) = f(x − h) – k, where h and k are
constants. What is the value of hk ?

A) –2
B) –1
C) 0
D) 1



Functions and Graphs Drill 2: Calculator-Permitted Section
Calculator use is allowed on these questions, so use it wisely. Answers and explanations can be found on
this page.

6. If f (x) = , what is the smallest possible value of f (x) ?

A) 0

B)

C) 1
D) 2

10.

x y
–3 –7
–1 –3
2 3

Based on the chart above, which of the following could express the relationship between x
and y ?

A) y = x − 4
B) y = 2x − 1
C) y = 2x + 2
D) y = 3x − 3

13. Line l contains points (3, 2) and (4, 5). If line m is perpendicular to line l, then which of the
following could be the equation of line m ?

A) x + 5y = 15
B) x + 3y = 15
C) 3x + y = 5

D) −5x + y = 

18. If f(x) = 2x2 + 4 for all real numbers x, which of the following is equal to f(3) + f(5) ?

A) f(4)
B) f(6)
C) f(10)
D) f(15)

21.



The graph of y = g(x) is shown in the figure above. If g(x) = ax2 + bx + c for constants a, b,
and c, and if abc ≠ 0, then which of the following must be true?

A) ac > 1
B) c > 1
C) ac > 0
D) a > 0

26. Carlos and Katherine are estimating acceleration by rolling a ball from rest down a ramp.
At 1 second, the ball is moving at 5 meters per second (m/s); at 2 seconds, the ball is
moving at 10 m/s; at 3 seconds, the ball is moving at 15 m/s; and at 4 seconds, it is moving
at 20 m/s. When graphed on an xy-plane, which equation best describes the ball’s
estimated acceleration where y expresses speed and x expresses time?

A) y = 5x + 5
B) y = 25x
C) y = 5x
D) y = (4x + 1)2 + 5





CHAPTER DRILL ANSWERS AND EXPLANATIONS

Functions and Graphs Drill 1: No Calculator Section
3. B Start by plugging in what you know into the function given. If f(x) = x2  – c, and f(–2) = 6, then

plug in –2 for x in the function: f(–2) = (–2)2  – c. Solve and replace f(–2) with 6: 6 = 4 – c; 2 =
–c; and c = –2. If you picked (A), you forgot that (–2)2  is positive 4.

7. A Try plugging in some values for x and see if the graphs include that point. If x = 0, then y = 0,
so (0, 0) should be a point on the graph. Unfortunately this doesn’t eliminate anything. If x = 1,
then y = 2, so (1, 2) should be a point on the graph. Eliminate (B), (C), and (D). The correct
answer is (A).

10. D First, find the slope of line l by using the slope formula:  = 3. Plug this slope

and one of the points on line l into the slope-intercept form y = mx + b to solve for b, giving you

the full equation of the line. If you use the point (2, 5), you get 5 = 3(2) + b or 5 = 6 + b, so b =

−1. Therefore, the equation for line l is y = 3x − 1. For line m, the slope is given as −2, and the x-

intercept is 2. Be very careful not to jump to the conclusion that the equation of line m is y =

−2x + 2! In the form y = mx + b, the b is the y-intercept, not the x-intercept. The x-intercept is

where y = 0, so you know that (2, 0) is a point on line m. Use this point and the slope to find the

equation of line m in the same way you did for line l. 0 = −2(2) + b, so b = 4 and the equation is

y = −2x + 4. Now set the x parts of the equations equal to find the point of intersection. If 3x − 1

= −2x + 4, then 5x = 5 and x = 1. Again, be careful! The question asked for the value of y ! Plug

x = 1 into one of the line equations to find y. For line l, the equation becomes y = 3(1) – 1 = 3 –

1 = 2, which is (D).

15. B The second graph moves down 1 and to the left 1. Remember that when a graph moves to the
left, it is represented by (x + h), which would be the same as x − (–1). So h = –1. Because a
negative k represents moving down, k = 1. Therefore, hk = (–1) × (1) = –1, and the correct
answer is (B).

Functions and Graphs Drill 2: Calculator-Permitted Section
6. A On this question you can use Plugging In the Answers. The numbers in the answer choices

replace the f(x) portion of the equation, so you can just write out the rest of it, , next to

each to see if it can be true. Start with (A) since you are looking for the smallest value of f(x). If

0 = , then 0 = 3x − 2 when you square both sides. Add 2 to both sides to get 2 = 3x, and

then divide both sides by 3. You get x = . Since this is a real value, the equation works, so the

smallest value of f(x) is 0. Choice (A) is correct.



10. B Plug in the values from the chart! Use the pair (–3, –7) from the top of the chart and eliminate
answers that are not true: Choice (A) becomes –7 = –3 – 4, which is true. Keep it. Keep (B): –7
= 2(–3) – 1 is true. Get rid of (C), which becomes –7 = 2(–3) + 2: –7 does not equal –4. Get rid
of (D): –7 = 3(–3) – 3. –7 does not equal –12. Now use another pair just to test (A) and (B).
Using (–1, –3), (A) gives –3 = –1 – 4, which is not true, so eliminate it, leaving only (B). The
values (–1, –3) work: –3 = 2(–1) – 1.

13. B First, find the slope of line l by using the slope formula: . A line perpendicular

to line l must have a slope that is the negative reciprocal of l’s slope. So, its slope should be - . In

the standard form of a line Ax + By = C, the slope is . Only (B) has a slope of - . If you didn’t

remember the rule about the slope of perpendicular lines in standard form, you could have

converted the answers to slope-intercept form and sketched out each of the lines to look for the

answer that looked perpendicular to l.

18. B To find the value of f(3) + f(5), find the values of f(3) and f(5) separately: f(3) = 2(3)2  + 4 = 22
and f(5) = 2(5)2  + 4 = 54. So f(3) + f(5) = 76. You can tell that f(4) will be between 22 and 54,
so you can cross out (A). If you Ballpark (C) and (D), putting 10 or 15 in the function will give
you a number bigger than 100, and you’re looking for 76, so (C) and (D) are too big. That
means the answer is (B) by POE.

21. C Remember your transformation rules. Whenever a parabola faces down, the quadratic equation

has a negative sign in front of x2  term. It always helps to plug in! Let’s take an example. If your

original equation was (x − 2)2 , putting a negative sign in front would make the parabola open

downward, so you’ll have –(x − 2)2 . If you expand it out, you get –x2  + 4x − 4. Notice that the

value of a in this equation is –1. Also notice that the value of c is –4. This allows you to

eliminate (B) and (D). Now you must plug in differently to distinguish between (A) and (C). Be

warned: You must use fractions to help discern which is correct. Let’s say the x-intercepts take

place at x =  and x = . Rewriting those two expressions means that the factors are 

and . If you FOIL out the terms, you end up with x2  – x + . Remember, the parabola

opens downward, so you must multiply by –1 to each term to yield –x2  + x − . Your values

of a and c are now –1 and – , respectively. Multiply the two values and you get , which allows

you to eliminate (A) and confidently choose (C). (And that was worth only 1 point! Embrace the

POOD!)

26. C Figure out the points that will be on the graph from the data given: (0, 0), (1, 5), (2, 10), (3, 15),
(4, 20). Draw a line through or close to these points to get an idea of what the graph will look
like. Then use POE. The line is linear, not quadratic, so you can eliminate (D). It is also clear



that the line begins at the origin, so the y-intercept will be 0. This will eliminate (A). A slope of
25 is far too big—Ballpark—so you can eliminate (B), leaving (C).



Summary
◦ Given a function, you put an x value in and get an f(x) or y value out.

◦ Look for ways to use Plugging In and PITA on function questions.

◦ For questions about the graphs of functions, remember that f(x) = y.

◦ If the graph contains a labeled point or the question gives you a point, plug it into the equations in
the answers and eliminate any that aren’t true.

◦ The equation of a line can take two forms. In either form, (x, y) is a point on the line.
• In slope-intercept form, y = mx + b, the slope is m, and the y-intercept is b.

• In standard form, Ax + By = C, the slope is - , and the y-intercept is .

◦ Given two points on a line, (x1 , y1 ) and (x2 , y2 ), the slope is .

◦ Two linear equations with infinitely many solutions actually represent the same line.

◦ Parallel lines have the same slopes and no points of intersection.

◦ Perpendicular lines have slopes that are negative reciprocals and intersect at a right angle.

◦ To find a point of intersection, plug the point into both equations to see if it works or graph the lines
on your calculator when it is allowed.

◦ To find the midpoint between two points, average the x-coordinates and average the y-coordinates.

◦ To find the distance between two points, make them the endpoints of the hypotenuse of a right
triangle and use Pythagorean Theorem.

◦ The roots of a function, also known as solutions, zeroes, or x-intercepts, are the points where the
graph crosses the x-axis and where y = 0.

◦ Graphs of functions can be moved up or down if a number is added to or subtracted from the
function, respectively. They can move left if a number is added inside the parentheses of the function
or move right if a number is subtracted inside the parentheses.

◦ The vertex form of a parabola equation is y = a(x − h)2  + k, where (h, k) is the vertex. To get a
parabola in the standard form into vertex form, complete the square.

◦ The standard form of a circle equation is (x − h)2  + (y – k)2  = r2 , where (h, k) is the center and r is
the radius. To get a circle equation into the standard form, complete the square for both the x-terms
and the y-terms.



Chapter 16
Geometry
Now that you’ve had some review and practice in coordinate geometry, it’s time to learn a few more
geometry rules. The SAT Math Test contains five or six questions that test your basic geometry knowledge
on topics like lines and angles, triangles, and circles. This chapter covers each of these topics and more
and provides a step-by-step walk-through for each type of problem.



GEOMETRY ON THE SAT
We covered coordinate geometry in Chapter 15. But in addition to coordinate geometry questions, there
will be five or six questions on the SAT that test your knowledge of basic geometry rules. Well, kinda. At
the beginning of each Math section, you are provided with the following:

This box of information contains some of what you’ll need to tackle geometry on the SAT. In this chapter,
we’ll cover how to approach geometry questions and what else you will need to know to handle geometry
questions on the SAT.

Geometry: Basic Approach
For the handful of non-coordinate geometry questions that appear on the SAT, The Princeton Review
recommends this step-by-step approach:

1. Draw a figure if a figure is not provided. Also, if there is a figure provided, but the question
has a “Note: figure not drawn to scale” by the figure, you might also want to redraw the
figure using the information in the question.

2. Label the figure with any information given in the text of the question. Sometimes, you
can plug in for parts of the figure as well.

3. Write down formulas that you might need for the question.
4. Ballpark if you’re stuck or running short on time.



These four steps, combined with the techniques you’ve learned in the rest of this book and the geometry
concepts this chapter will cover, will enable you to tackle any geometry question you might run across on
the SAT.

Before we dive in to the nitty-gritty, let’s try a problem using the approach.

25. In ΔABC (not shown), ABC = 60° and AC⊥ BC. If AB = x, then what is the area of
ΔABC, in terms of x ?

A)

B)

C)

D) x2

Here’s How to Crack It
Follow the geometry approach steps. Start by drawing the figure. If AC ⊥ BC, then ΔABC is a right
triangle with the right angle at point C:

The next step is to label what you know. ABC = 60° can go right into the diagram. Because AB = x, you
can plug in for x; make x = 4. Label this information into the diagram:

Next, figure out what else you know. Because there are 180° in a triangle, BAC = 180 – 90 – 60 = 30°.
This is a 30°-60°-90° special right triangle, information about which is given in the box of information at
the start of the section. Based on the figure given in the box, the hypotenuse is equal to 2x. (Note that this
is a different x than what you plugged in for, because the test writers are trying to confuse you.) So, if the
hypotenuse is 4, then x =  = 2; this is the side opposite the 30° angle, BC. The remaining side, AC, is x ,

which is 2 . Label this information in your diagram:



Now write down the formula you need. The question is asking for the area, so use the area of a triangle
formula from the box: A = bh. Fill in what you know; because this is a right triangle, you can use the

two legs of the triangle as the base and the height. Make b = 2  and h = 2 in the equation and solve: A =

(2 )(2) = 2 . This is your target; circle it. Now, plug in x = 4 (that’s the x from the problem, NOT

the x from the information in the box!) into each answer choice and eliminate what doesn’t equal 2 .
The only choice that works is (A).

Now that we’ve covered the approach to geometry questions, let’s look more closely at some of the
geometry concepts you’ll need for these problems.

Lines and Angles
Here are the basic rules you need to know for questions about lines and angles on the SAT.

1. A circle contains 360 degrees.

Every circle contains 360 degrees. Each degree is  of the total distance around the outside of

the circle. It doesn’t matter whether the circle is large or small; it still has exactly 360 degrees.

2. When you think about angles, remember circles.
An angle is formed when two line segments extend from a common point. If you think of the
point as the center of a circle, the measure of the angle is the number of degrees enclosed by the
lines when they pass through the edge of the circle. Once again, the size of the circle doesn’t
matter; neither does the length of the lines.

Please refer to the figure below for clarification.



3. A line is a 180-degree angle.
You probably don’t think of a line as an angle, but it is one. Think of it as a flat angle. The
following drawings should help:

4. When two lines intersect, four angles are formed.
The following diagram should make this clear. The four angles are indicated by letters.



5. When two lines intersect, the angles opposite each other will have the same
measures.
Such angles are called vertical angles. In the following diagram, angles a and c are equal; so are
angles b and d.

a + b + c + d = 360°
a = c, b = d

The measures of these four angles add up to 360 degrees. (Remember the circle.)

a + b + c + d = 360°

It doesn’t matter how many lines you intersect through a single point. The total measure of all the angles
formed will still be 360 degrees.



a + b + c + d + e + f + g + h = 360°
a = e, b = f, c = g, d = h

6. If two lines are perpendicular to each other, each of the four angles formed is 90
degrees. A 90-degree angle is called a right angle.

Perpendicular:
Meeting at right

(90°) angles

Angles a, b, c, and d all equal 90 degrees.

Flip and Negate

If  tw o lines are perpendicular,

then their slopes

are negative reciprocals;

i.e., if  l1 has a slope of

2 and l2 is perpendicular



to l1, then l2 must have a

slope of - .

The little box at the intersection of the two lines is the symbol for a right angle. If the lines are not
perpendicular to each other, then none of the angles will be right angles. Don’t assume that an angle is a
right angle unless you are specifically told that it is a right angle, either in the problem or with the 90°
symbol.

7. When two parallel lines are cut by a third line, all of the small angles are equal, all of
the big angles are equal, and the sum of any big angle and any small angle is 180
degrees.
Parallel lines are two lines that never intersect, and the rules about parallel lines are usually
taught in school with lots of big words. But we like to avoid big words whenever possible. Simply
put, when a line cuts through two parallel lines, two kinds of angles are created: big angles and
small angles. You can tell which angles are big and which are small just by looking at them. All
the big angles look equal, and they are. The same is true of the small angles. Lastly, any big angle
plus any small angle always equals 180 degrees. (ETS likes rules about angles that add up to 180
or 360 degrees.)

Parallel Lines
Parallel lines have

the same slope.

In any geometry problem, never assume that two lines are parallel unless the question or diagram
specifically tells you so. In the following diagram, angle a is a big angle, and it has the same
measure as angles c, e, and g, which are also big angles. Angle b is a small angle, and it has the
same measure as angles d, f, and h, which are also small angles.

a = c = e = g
b = d = f = h

l2  = l3

You should be able to see that the degree measures of angles a, b, c, and d add up to 360 degrees. So
do those of angles e, f, g, and h. If you have trouble seeing it, draw a circle around the angles. What



is the degree measure of a circle? Also, the sum of any small angle (such as d) and any big angle
(such as g) is 180°.

Let’s see how these concepts might be tested on the SAT.

12.

Note: Fig u r e n ot  dr a w n  to sca le.

In the figure above, l2 || l3. Which of the following could be false?

A) a = e
B) b + e = 180
C) l1  ⊥ l4

D) c = d

Here’s How to Crack It
Start by marking l2  and l3  as parallel lines. Next, because you’re looking for what could be false, consider
each answer choice and use POE. For (A), if l2  and l3  are parallel, then l4  transects both lines and creates
sets of equal angles. All small angles around l4  which are formed by l2  or l3  are equal, so a must be equal
to e; eliminate (A). Choice (B) is based on the same set of intersecting lines; because l2  and l3  are parallel
and l4  transects both lines, then any big angle plus any small angle equals 180°. Therefore, (B) must be
true; eliminate it. For (C), you don’t know the value of any angles, so you cannot determine if these lines
are perpendicular. Since (C) could be false, choose (C). Choice (D) must be true because opposite angles
created by two lines are always equal.



Converting Degrees to Radians
Some geometry questions will ask you to convert an angle measurement from degrees to radians. While
this may sound scary, doing this conversion requires only that you remember that 180 degrees = π
radians. Use this relationship to set up a proportion (see Chapter 14) and convert the units.

27. π radians is approximately equal to how many degrees?

A) 8°
B) 694°
C) 1,389°
D) 2,777°

Here’s How to Crack It
Use the relationship between radians and degrees to set up a proportion. If 180 degrees = π radians, then
the proportion will look like the following:

Cross-multiply to get 180 × π = πx. Divide both sides by π:180 ×  = x. Finally, use your calculator,

and you find that x is approximately 1,389, which is (C).

Triangles
Here are some basic triangle rules you’ll need to know for the SAT.

1. Every triangle contains 180 degrees.
The word triangle means “three angles,” and every triangle contains three interior angles. The
measure of these three angles always adds up to exactly 180 degrees. You don’t need to know
why this is true or how to prove it. You just need to know it. And we mean know it.

2. An isosceles triangle is one in which two of the sides are equal in length.
The angles opposite those equal sides are also equal because angles opposite equal sides are also



equal.

AB = AC   AB ≠ BC
c = b    c ≠ a

Your Friend the Triangle
If  ever you are stumped by

a geometry problem that
deals w ith a quadrilateral,

hexagon, or other polygon,
look for the triangles that
you can form by draw ing

lines through the f igure.

3. An equilateral triangle is one in which all three sides are equal in length.
Because the angles opposite equal sides are also equal, all three angles in an equilateral triangle
are equal too. (Their measures are always 60 degrees each.)

Equilateral Triangles
An equilateral triangle

is also isoceles.



AB = BC = AC

4. A right triangle is a triangle in which one of the angles is a right angle (90 degrees).
The longest side of a right triangle, which is always opposite the 90-degree angle, is called the
hypotenuse.

AC is the hypotenuse.

Some right triangles are also isosceles. The angles in an isosceles right triangle always measure
45°, 45°, and 90°.



AB = BC
5. The perimeter of a triangle is the sum of the lengths of its sides.

perimeter = 4 + 6 + 6 = 16

6. The area of a triangle is  (base × height).

In or Out
The height can be found

w ith a line dropped inside
or outside the triangle—

just as long as it’s
perpendicular to the base.

Try a question testing some of these concepts:

3.



The regular hexagon shown above is divided into six congruent equilateral triangles. What
is the measure, in degrees, of one of the interior angles of the hexagon?

A) 60°
B) 120°
C) 180°
D) 360°

Here’s How to Crack It
First, you can Ballpark and eliminate (C) and (D); (C) would be a straight line, and (D) is all the way
around a circle, so neither of those can be the interior angle of this figure. Next, label what you know. If
each of the triangles in the figure is equilateral, then all of the angles within the triangles are equal to 60°.
The interior angles of the hexagon are comprised of two angles of the triangles, so the interior angles of
the hexagon must be 2 × 60 = 120°, which is (B).

SOHCAHTOA
Trigonometry will likely appear on your SAT. But fear not! Many trigonometry questions you will see
mostly require you to know the basic definitions of the three main trigonometric functions. SOHCAHTOA
is a way to remember the three functions:



Let’s see an example:

11.

In the triangle above, sin x = 0.8 and cos x = 0.6. What is the area of the triangle?

A) 0.48
B) 4.8
C) 24
D) 48

Here’s How to Crack It

Use the definitions of sine and cosine to find the two legs of the triangle. Sine is , so if sin x =

0.8, then . Multiply both sides by 10 and you find the side opposite the angle with measure x° is 8.

Similarly, cosine is , so if cos x = 0.6, then . Multiply both sides by 10 to determine the

side adjacent to the angle with measure x° is 6. With those two sides, find the area. The formula for area

is A = bh, so A = (6)(8) = 24, which is (C).



Pythagorean Theorem
The Pythagorean Theorem states that in a right triangle, the square of the hypotenuse equals the sum of
the squares of the other two sides. As we told you earlier, the hypotenuse is the longest side of a right
triangle; it’s the side opposite the right angle. The square of the hypotenuse is its length squared. Applying
the Pythagorean Theorem to the following drawing, we find that c2  = a2  + b2 .

Pythagorean Theorem
a2 + b2 = c2, w here c is

the hypotenuse of a right
triangle. Learn it; love it.

If you forget the Pythagorean Theorem, you can always look it up in the box at the beginning of the
Math sections.

ETS loves to test the Pythagorean Theorem along with SOHCAHTOA. See the following sample question.

15. In ΔABC (not shown), AC ⊥ BC and cos ABC = . What is the value of tan ABC ?

A)

B)

C)

D)

Here’s How to Crack It
Start by drawing triangle ABC.



Next, label what you can. You don’t know the actual side lengths, but because cos ABC = , you do

know the relationship between the side adjacent to angle ABC and the hypotenuse. You can plug in for

this relationship: Make BC (the side adjacent to the angle) 12 and AB (the hypotenuse) 13:

You need to find tan ABC, which means you need . You already know the adjacent side is 12,

but you still need the side opposite, AC. Use the Pythagorean Theorem to find the missing side:

a2  + b2  = c2  
122  + b2  = 132

144 + b2  = 169
         b2  = 25

         b = 5

Therefore, AC = 5, and tan ABC = , which is (B).

Special Right Triangles
Both of the previous questions you worked also used special right triangles. While in the last question we
used the Pythagorean Theorem to find the missing side, if you memorize these special triangles you can
avoid using the Pythagorean Theorem in a lot of cases.

Your Friend
the Rectangle

Be on the lookout for
problems in w hich the

application of the
Pythagorean Theorem is

not obvious. For example,
every rectangle contains

tw o right triangles.
That means that if  you



know  the length and
w idth of the rectangle,

you also know  the length
of the diagonal, w hich

is the hypotenuse of
both triangles.

ETS writes very predictable geometry questions involving right triangles, reusing certain relationships. In
these questions the triangles being used have particular ratios. There are two different types of special
right triangles. The first involves the ratio of sides and the second involves the ratio of angles.

The most common special right triangles with side ratios are known as Pythagorean triplets. Here are
ETS’s favorites:

If you memorize these two sets of Pythagorean triplets (3-4-5 and 5-12-13), you’ll often be able to find
the answer without using the Pythagorean Theorem. If you’re given a triangle with a side of 3 and a
hypotenuse of 5, you know right away that the other side has to be 4. Likewise, if you see a right triangle
with sides of 5 and 12, you know the hypotenuse must be 13.

Relax; It’s Just a Ratio
A 3-4-5 triangle may be

hiding, disguised as 6-8-10
or 18-24-30. It’s all the

same ratio, though, so be
on the lookout.

ETS also likes to use right triangles with sides that are simply multiples of the common Pythagorean
triplets. For example, you might see a 6-8-10 or a 10-24-26 triangle. These sides are simply the sides of
the 3-4-5 and 5-12-13 triangles multiplied by 2.

There are two types of special right triangles that have a specific ratio of angles. They are the 30°-60°-90°
triangle and the 45°-45°-90° triangle. The sides of these triangles always have the same fixed ratio to
each other. The ratios are as follows:



Let’s talk about a 45°-45°-90° triangle first. Did you notice that this is also an isosceles right triangle? The
sides will always be the same. And the hypotenuse will always be the side times . Its ratio of side to side
to hypotenuse is always 1:1: . For example, if you have a 45°-45°-90° triangle with a side of 3, then the
second side will also be 3 and the hypotenuse will be 3 .

Now let’s talk about a 30°-60°-90° triangle. The ratio of shorter side to longer side to hypotenuse is
always 1: :2. For example, if the shorter side of a 30°-60°-90° triangle is 5, then the longer side would
be 5  and the hypotenuse would be 10.

Symbols
Things aren’t always written out on the SAT. Here’s a list of symbols you might see, along with a
translation of each one into English:

Symbol Meaning

∆ABC triangle ABC

AB line segment AB

AB the length of line segment AB

Learn these symbols and keep an eye out for them!

Similar Triangles
Similar triangles have the same shape, but they are not necessarily the same size. Having the same shape
means that the angles of the triangles are identical and that the corresponding sides have the same ratio.
Look at the following two similar triangles:

These two triangles both have the same set of angles, but they aren’t the same size. Whenever this is true,

the sides of one triangle are proportional to those of the other. Notice that sides NO and ST are both

opposite the angle that is a°. These are called corresponding sides, because they correspond to the same

angle. So the lengths of NO and ST are proportional to each other. In order to figure out the lengths of

the other sides we set up a proportion: . Now fill in the information that you know: .



Cross-multiply and you find that x = 21. You could also figure out the length of y: . So, 

, and y = 36. Whenever you have to deal with sides of similar triangles, just set up a proportion.

Finally, there’s a special relationship between similar triangles and trigonometry. Side lengths in similar
triangles are proportional, and the trigonometric functions give the proportions of the sides of a triangle.
Therefore, if two triangles are similar, the corresponding trigonometric functions are equal! Let’s look at
how this might work in a problem.

16.

In the figure above, ΔABC is similar to ΔXYZ. What is the value of cos A?

A)

B)

C)

D) 2

Here’s How to Crack It

Because the two triangles are similar, the value of corresponding trigonometric functions will be equal.

Therefore, cos A = cos X. The value of cos X is  or . You could use the Pythagorean

Theorem to find XY, but it’s easier to use the special right triangle discussed earlier. Because the

hypotenuse is twice one of the legs, you know this is a 30°-60°-90° triangle. YZ is the shortest side (x), so

XY is x or 2 . Therefore, cosX = , which reduces to . Because cos X = cos A, cos A also equals 

, which is (B).



Circles
Here are the rules you’ll need to tackle circle questions on the SAT.

1. The circumference of a circle is 2πr or πd, where r is the radius of the circle and d is
the diameter.
You’ll be given this information in your test booklet, so don’t stress over memorizing these
formulas. You will always be able to refer to your test booklet if you forget them. Just keep in
mind that the diameter is always twice the length of the radius (and that the radius is half the
diameter).

A Few Formulas
Area = π r2

Circumference = 2π r or πd
Diameter = 2r

In math class you probably learned that π = 3.14 (or even 3.14159). On the SAT, π = 3+ (a little more
than 3) is a good enough approximation. Even with a calculator, using π = 3 will give you all the
information you need to solve difficult SAT multiple-choice geometry questions.



Leave That π Alone!
Most of the time, you

w on’t multiply π  out in
circle problems. Because
the answ er choices w ill
usually be in terms of π

(6π instead of 18.849…),
you can save yourself

some trouble by leaving
your w ork in terms of π .

2. The area of a circle is πr2, where r is the radius of the circle.

area = π42  = 16π

3. A tangent is a line that touches a circle at exactly one point. A radius drawn from that
tangent point forms a 90-degree angle.

Circles Have Names?
If  a question refers to

Circle R, it means that the
center of the circle

is point R.

Let’s see how these rules can show up on the SAT.

 22.



The circle defined by the equation (x − 4)2 + (y – 4)2 = 25 has its center at point (4, 4)
and includes point (7, 8) on the circle. This is shown in the figure above. What is the area
of the circle shown?

A) 5π
B) 10π
C) 16π
D) 25π

Here’s How to Crack It
You want the area, so write down the formula for area of a circle: A = πr2 . That means you need to
determine the radius of the circle. If you remember the circle formula from the previous chapter, you
simply need to recall that r2  = 25 and just multiply by π to find the area. If not, you can find the distance
between (4, 4) and (7, 8) by drawing a right triangle. The triangle is a 3-4-5 right triangle, so the distance
between (4, 4) and (7, 8) (and thus the radius) is 5. If the radius is 5, then the area is π(5)2 , or 25π. The
answer is (D).

Arcs and Sectors
Many circle questions on the SAT will not ask about the whole circle. Rather, you’ll be asked about arcs or
sectors. Both arcs and sectors are portions of a circle: arcs are portions of the circumference, and sectors
are portions of the area. Luckily, both arcs and sectors have the same relationship with the circle, based
on the central angle (the angle at the center of the circle which creates the arc or sector):

Note that these relationships are all proportions. Arcs and sectors are proportional to the circumference
and area, respectively, as the central angle is to 360°.

Questions on the Math Test sometimes refer to “minor” or “major” arcs or sectors. A minor arc or sector



is one that has a central angle of less than 180°, whereas a major arc or sector has a central angle greater
than 180° (in other words, it goes the long way around the circle). Let’s see how arcs and sectors might
show up in a problem.

15. Points A and B lie on circle O (not shown). AO = 3 and AOB = 120°. What is the area of
minor sector AOB?

A)

B) π
C) 3π
D) 9π

Here’s How to Crack It
Because O is the name of the circle, it’s also the center of the circle, so AO is the radius. AOB is the
central angle of sector AOB, so you have all the pieces you need to find the sector. Put them into a
proportion:

Cross-multiply to get 360x = 1,080π (remember to not multiply out π). Divide both sides by 360 and you
get x = 3π, which is (C).

Relationship Between Arc and Angle in Radians
Sometimes you’ll be asked for an arc length, but you’ll be given the angle in radians instead of degrees.
Fear not! Rather than making the problem more complicated, the test writers have actually given you a
gift! All you need to do is memorize this formula:

s = rθ

In this formula, s is the arc length, r is the radius, and θ is the central angle in radians. If you know this
formula, these questions will be a snap!

Rectangles and Squares
Here are some rules you’ll need to know about rectangles and squares:

1. The perimeter of a rectangle is the sum of the lengths of its sides.
Just add them up.



perimeter = 10 + 4 + 10 + 4 = 28

2. The area of a rectangle is length × width.
The area of the preceding rectangle, therefore, is 10 × 4, or 40.

Little Boxes
Here’s a progression of
quadrilaterals from least

specif ic to most specif ic:
quadrilateral is any

4-sided f igure

↓    
parallelogram is a

quadrilateral in w hich
opposite sides are parallel

↓    
rectangle is

a parallelogram in w hich
all angles = 90 degrees

↓    
square is a rectangle in

w hich all sides are equal

3. A square is a rectangle whose four sides are all equal in length.
The perimeter of a square, therefore, is four times the length of any side. The area is the length of
any side squared.

perimeter = 4(3) = 12
area = 32  = 9



4. In rectangles and squares all angles are 90-degree angles.
It can’t be a square or a rectangle unless all angles are 90 degrees.

Let’s check out an example.

6. If the perimeter of a square is 28, what is the length of the diagonal of the square?

A) 2

B) 7

C) 7

D) 14

Here’s How to Crack It
The perimeter of a square is 4s. So, 28 = 4s. Divide by 4 to find s = 7. The diagonal of a square divides the
square into two 45°-45°-90° triangles, with sides in the ratio of x:x: . If the side is 7, the diagonal is 7
. The answer is (B).

Polygons
Polygons are two-dimensional figures with three or more straight sides. Triangles and rectangles are both
polygons. So are figures with five, six, seven, eight, or any greater number of sides. The most important
fact to know about polygons is that any one of them can be divided into triangles. This means that you
can always determine the sum of the measures of the interior angles of any polygon.

For example, the sum of the interior angles of any four-sided polygon (called a quadrilateral) is 360
degrees. Why? Because any quadrilateral can be divided into two triangles, and a triangle contains 180
degrees. Look at the following example:

In this polygon, a + b + c = 180 degrees; so does d + e + f. That means that the sum of the interior angles
of the quadrilateral must be 360 degrees (a + b + c + d + e + f).

A parallelogram is a quadrilateral whose opposite sides are parallel. In the following parallelogram, side
AB is parallel to side DC, and AD is parallel to BC. Because a parallelogram is made of two sets of parallel
lines that intersect each other, we know that the two big angles are equal, the two small angles are equal,
and a big angle plus a small angle equals 180 degrees. In the figure below, big angles A and C are equal,



and small angles B and D are equal. Also, because A is a big angle and D is a small angle, A + D = 180
degrees.

Need the Formula?
You may have learned the

formula for this in math
class. If  so, you can use

it: The sum of the degrees
in an n-sided polygon is
180(n – 2). If  you don’t

know  the formula, don’t
w orry about memorizing it.

It doesn’t come up much,
and w hen it does come up,

you can alw ays break up
the polygon into triangles.

Let’s try an example:

12.

Note: Figure not drawn to scale.

In parallelogram ABCD above, AC = 3 and AD = 5. What is the area of ABCD ?

A) 12
B) 15
C) 18
D) 20



Here’s How to Crack It
The trick is to notice that this parallelogram is actually made of two equal triangles. By finding the area of
the triangles, you can find the area of the parallelogram. The triangles are both right triangles, and the
two sides given in the figure follow the 3-4-5 pattern. If you look at triangle ACD with AC as the base, the
base is 3 and the height is 4. Now use the formula for area of a triangle:

A =  × 3 × 4 = 6

That means the parallelogram is 2 × 6 = 12.

Also, if you estimate the area, the base is 5 and the height is less than 3, so the area is less than 15. The
only answer less than 15 is (A).

Volume
Volume questions on the SAT can seem intimidating at times. The test writers love to give you questions
featuring unusual shapes such as pyramids and spheres. Luckily, at the beginning of the Math sections
(and the beginning of this chapter), you’re given a box with all the formulas you will ever need for
volume questions on the SAT. Simply apply the Basic Approach using the given formulas and you’ll be in
good shape (pun entirely intended)!

Let’s look at an example:

15. A sphere has a volume of 36π. What is the surface area of the sphere? (The surface area of
a sphere is given by the formula A = 4πr2.)

A) 3π
B) 9π
C) 27π
D) 36π

Here’s How to Crack It

Start by writing down the formula for volume of a sphere from the beginning of the chapter: V = πr.

Put what you know into the equation: 36π = πr3 . From this you can solve for r. Divide both sides by π

to get 36 = r3 . Multiply both sides by 3 to clear the fraction: 36(3) = 4r3 . Note we left 36 as 36, because

the next step is to divide both sides by 4, and 36 divided by 4 is 9, so 9(3) = r3  or 27 = r3 . Take the cube

root of both sides to get r = 3. Now that you have the radius, use the formula provided to find the surface

area: A = 4π(3)2 , which comes out to 36π, which is (D).

Ballparking
You may be thinking, “Wait a second, isn’t there an easier way?” By now, you should know that of course
there is, and we’re going to show you. On many SAT geometry problems, you won’t have to calculate an



exact answer. Instead, you can estimate an answer choice. We call this Ballparking, a strategy we
discussed earlier in this book.

Pictures
Unless otherw ise stated,

any diagram that is provided
is draw n to scale.

Ballparking is extremely useful on SAT geometry problems. At the very least, it will help you avoid
careless mistakes by immediately eliminating answers that could not possibly be correct. In many
problems, Ballparking will allow you to find the answer without even working out the problem at all.

Rocket Science?
The SAT is a goofy college

admissions test, not an
exercise in precision.

Because 45 of its 58 Math
questions are multiple-choice,

you can afford to
approximate numbers like

π, , and (3+, 1.4,
and 1.7+, respectively).

For example, on many SAT geometry problems, you will be presented with a drawing in which some
information is given and you will be asked to find some of the information that is missing. In most such
problems, you’re expected to apply some formula or perform some calculation, often an algebraic one.
But you’ll almost always be better off if you look at the drawing and make a rough estimate of the answer
(based on the given information) before you try to work it out.

The basic principles you just learned (such as the number of degrees in a triangle and the fact that π ≈ 3)
will be enormously helpful to you in Ballparking on the SAT. You should also know the approximate
values of several common square roots. Be sure to memorize them before moving on. Knowing them cold
will help you solve problems and save time, especially when calculator use is not allowed.

Square Roots

 = 1   

 ≈ 1.4

   ≈ 1.7+

 = 2   

Happy Holidays!
February 14 (2/14) is

Valentine’s Day, so
 = 1.4.

March 17 (3/17) is
St. Patrick’s Day, so

 = 1.7.

You will also find it very helpful if you have a good sense of how large certain common angles are. Study
the following examples.



How High Is the Ceiling?
If your friend stood next to a wall in your living room and asked you how high the ceiling was, what
would you do? Would you get out your trigonometry textbook and try to triangulate using the shadow
cast by your pal? Of course not. You’d look at your friend and think something like this: “Dave’s about 6
feet tall. The ceiling’s a couple of feet higher than he is. It must be about 8 feet high.”

Your Ballpark answer wouldn’t be exact, but it would be close. If someone later claimed that the ceiling
in the living room was 15 feet high, you’d be able to tell her with confidence that she was mistaken.

You’ll be able to do the same thing on the SAT. Every geometry figure on your test will be drawn exactly
to scale unless there is a note in that problem telling you otherwise. That means you can trust the
proportions in the drawing. If line segment A has a length of 2 and line segment B is exactly half as long,
then the length of line segment B is 1. All such problems are ideal for Ballparking.

The Correct Choice
Remember that the SAT

is a multiple-choice
test. This means that

you don’t alw ays have to
come up w ith an answ er;

you just have to
identify the correct one

from among the four
choices provided.

Plugging In
As you learned already, Plugging In is a powerful technique for solving SAT algebra problems. It is also
very useful on geometry problems. On some problems, you will be able to plug in ballpark values for
missing information and then use the results either to find the answer directly or to eliminate answers
that could not possibly be correct.



Here’s an example:

20. The base of triangle T is 40 percent less than the length of rectangle R. The height of
triangle T is 50 percent greater than the width of rectangle R. The area of triangle T is
what percent of the area of rectangle R ?

A) 10
B) 45
C) 90
D) 110

Here’s How to Crack It
This is a really hard problem. Don’t worry—you’ll still be able to find the right answer by sketching and
plugging in.

When plugging in, always use numbers that are easy to work with. Let’s say the length of the rectangle is
10; that means that the base of the triangle, which is 40 percent smaller, is 6. Now if we plug 4 in for the
width of rectangle R, then the height of triangle T is 6. You should come up with two sketches that look
like this:

T has an area of bh, or 18. R has an area of 40. Now set up the translation: 18 = (40), where x

represents what percent the triangle is of the rectangle.

Solve for x and you get 45. The correct answer is (B).



Geometry Drill 1: No Calculator Section
Work these Geometry questions with all your skills and knowledge, but without your calculator. Answers
and explanations can be found on this page.

2.

In the figure above, circle O has a radius of 8, and angle XOY measures π radians. What

is the measure of minor arc XY ?

A) π

B) π

C) 5π

D) 16π

3.

What is the value of tan XZY ?

A)



B)

C)

D)

10.

In the figure above, sin a = x. What is the value of cos b?

A) x

B)

C) |1 − x|

D)

15.



Note: Figure not drawn to scale.

The circle above with center A has an area of 21. BC is tangent to the circle with center A at
point B. If AC = 2AB, then what is the area of the shaded region?

A) 3.5
B) 15.75
C) 17.5
D) 21



Geometry Drill 2: Calculator-Permitted Section
Calculator use is allowed on these questions, so use it to your best ability, but make sure to set them up on
paper first. Answers and explanations can be found on this page.

1. If a rectangular swimming pool has a volume of 16,500 cubic feet, a uniform depth of 10
feet, and a length of 75 feet, what is the width of the pool, in feet?

A) 22
B) 26
C) 32
D) 110

8.

In the figure above, what is the length of BD?

A) 8
B) 9
C) 12
D) 15

12.



Martin wants to know how tall a certain flagpole is. Martin walks 10 meters from the
flagpole, lies on the ground, and measures an angle of 70° from the ground to the base of
the ball at the top of the flagpole. Approximately how tall is the flagpole from the ground to
the base of the ball at the top of the flagpole?

A) 3 m
B) 9 m
C) 27 m
D) 29 m

26.

In the figure above, x || y. What is the value of a ?

A) b + c
B) 2b – c
C) 180 – b + c
D) 180 – b – c



28.

ΔABC is equilateral and AEF is a right angle. D and F are the midpoints of AB and AC,
respectively. What is the value of w ?

A) 1
B)

C) 2
D) 2

29. A toy pyramid (not shown) is made from poly(methyl methacrylate), better known by its
trade term Lucite. The toy pyramid has a regular hexagonal base of 15 cm2 and a height of
4 cm. In the base of the pyramid, there is a semispherical indentation 2 cm in diameter. If
the pyramid weighs 21.129 g, then what is the density of Lucite? (Density equals mass
divided by volume.)

A) 1.06 g/cm3

B) 1.18 g/cm3

C) 2.09 g/cm3

D) 6.51 g/cm3





CHAPTER DRILL ANSWERS AND EXPLANATIONS

Geometry Drill 1: No Calculator Section
2. B Because the question wants arc length and gives you the measure of the central angle in radians,

you can use the formula s = rθ to find the arc length: s = (8)  = π, which reduces to 

π, which is (B).

3. C Tangent is defined as . The side opposite angle XZY is 7, and the side adjacent to this

angle is 8, so the tangent of XZY = , which is (C).

10. A You can plug in when you’re dealing with a geometry problem with unknowns. When you’re

Plugging In for a right triangle, use one of the special right triangles to make your life easier.

Use a 3-4-5 right triangle. Make the side opposite a 3, the side adjacent to a 4, and the

hypotenuse 5. Because sine is , sin a = , so x = . Cosine is , so cos b = .

This is your target; circle it. Make x =  in each answer choice and look for the answer which

equals . Only (A) works.

15. C The trick is to recognize that ∆ABC is a 30°-60°-90° right triangle. ABC must equal 90° since a

tangent line must be perpendicular to the radius of a circle drawn to the point of tangency. Only

a 30°-60°-90° has a hypotenuse (AC) equal to double the length of one of the sides (AB). (You

can also use the Pythagorean Theorem to show this.) This means that BAC = 60°, so the

shaded region has a central angle measure of 360° – 60° = 300°. To get the area, use the

proportion . Reduce, cross-multiply, and solve to get s =

17.5. This matches (C).

Geometry Drill 2: Calculator-Permitted Section
1. A For this question, you need to know that volume equals length × width × height. You know that

the volume is 16,500, the depth (or height) is 10, and the length is 75. Just put those numbers in
the formula: 16,500 = 75 × w × 10. Use your calculator to solve for w, which equals 22: Choice
(A) is correct.

8. C The 5 equal lengths that make up the two sides of the largest triangle tell us that we are dealing
with 5 similar triangles. The largest triangle has sides 15:25:30, and the sides of all 5 triangles
will have an equivalent ratio. Reduced, the ratio is 3:5:6, which happens to be the dimensions of
the smallest triangle. We want to find the length of BD, the base of a triangle with sides of 6 and



10. This is twice as big as the smallest triangle, so the base BD must be 6 × 2 = 12, which is (C).

12. C Use SOHCAHTOA and your calculator to find the height of the flagpole. From the 70° angle,

you know the adjacent side of the triangle, and you want to find the opposite side, so you need to

use tangent. Tangent = , so tan 70° = , where x is the height of the flagpole up to

the ball. Isolate x by multiplying both sides by 10: 10 tan 70° = x. Use your calculator to find

that 10 tan 70° = 27.47, which is closest to (C).

26. D Don’t forget that you can plug in numbers on geometry questions. Let’s make b = 70° and a =
30°. So the third angle in the triangle is 80°. You know that c would be 80°, because it is opposite
an 80° angle. Your target answer is a = 30°, so plug in 80° and 70° to find it. The only possible
answer is (D).

28. B There’s a lot going on in this problem! But if we take it piece by piece, we’ll crack it. Let’s start
filling in some information. The first thing the problem tells us is that triangle ABC is equilateral.
Mark 60 degree angles on the figure. Next, we see that angle AEF is a right angle. Write that in
as well. The problem also conveniently tells us that D and F are the midpoints of AB and AC,
respectively. Therefore, AD and AF are 2. Finally, the last piece of information reveals that E is
the midpoint of DF; mark DE and EF as equal.

Now, what do we have? Triangle AEF is a right triangle, with a hypotenuse of 2 and a leg of 1.
Hmm, perhaps the good ol’ Pythagorean Theorem can help us. Plug the numbers into the
formula, and you’ll find that the answer is (B).

You may have also noticed that triangle ADE is a 30°-60°-90° triangle with hypotenuse 2,
which means that DE is 1 and w, opposite the 60°, is the square root of 3. In geometry questions
on the SAT, there will often be multiple ways to get to the answer. On the day of the test, use
whichever method you are most comfortable with.

29. B Work the problem in steps. You are given the mass, so to find density you need to find the

volume of the pyramid. The formula at the beginning of the section tells you that, for a pyramid,

V = Bh, where B is the area of the base of the pyramid and h is the height. Therefore, the

volume of the pyramid is (15)(4) = 20. However, you need to subtract the volume of the

semispherical indentation in the base. Once again, the reference sheet found beginning of the

Math section tells you that the volume of a sphere is given by the equation V = πr3 . Because

the diameter of the indentation is 2 cm, the radius of the hemisphere is 1 cm. If it were a whole

sphere, the volume of the indentation would be π(1)3  = 4.189; you want only half, so dividing

by 2 gives you 2.094 cm3  for the hemisphere. Subtracting 2.094 cm3  from the 20 cm3  of the

pyramid gives you a total volume of 20 – 2.094 = 17.906 cm3 . Finally, you can find the density

of Lucite by using the definition of density: Density =  ≈ 1.18 g/cm3 , which is (B).



Summary
◦ Degrees and angles:

• A circle contains 360 degrees.
• When you think about angles, remember circles.
• A line is a 180-degree angle.
• When two lines intersect, four angles are formed; the sum of their measures is 360 degrees.
• When two parallel lines are cut by a third line, the small angles are equal, the big angles are

equal, and the sum of a big angle and a small angle is 180 degrees.

◦ Triangles:
• Every triangle contains 180 degrees.
• An isosceles triangle is one in which two of the sides are equal in length, and the two angles

opposite the equal sides are equal in measure.
• An equilateral triangle is one in which all three sides are equal in length, and all three angles are

equal in measure (60 degrees).

• The area of a triangle is bh.

• The height must form a right angle with the base.
• The Pythagorean Theorem states that in a right triangle, the square of the hypotenuse equals

the sum of the squares of the two legs. Remember ETS’s favorite Pythagorean triplets (3-4-5
and 5-12-13).

• Remember the other special right triangles: 45°-45°-90° and 30°-60°-90°.
• Similar triangles have the same angles and their lengths are in proportion.
• For trigonometry questions, remember SOHCAHTOA:

• sin = 

• cos = 

• tan = 

◦ Circles:
• The circumference of a circle is 2πr or πd, where r is the radius of the circle and d is the

diameter.
• The area of a circle is πr2, where r is the radius of the circle.
• A tangent touches a circle at one point; any radius that touches that tangent forms a 90-degree

angle.

• Arcs are proportional to the circumference based on the central angle:  = .

• Sectors are proportional to the area based on the central angle:  = .

• If the central angle is given in radians, the measure of the arc is given by s = rθ.

◦ Rectangles and squares:
• The perimeter of a rectangle is the sum of the lengths of its sides.



• The area of a rectangle is length × width.
• A square is a rectangle whose four sides are all equal in length.
• Any polygon can be divided into triangles.
• The volume of a rectangular solid is length × width × height. The formulas to compute the

volumes of other three-dimensional figures are supplied in the instructions at the front of both
Math sections.

◦ When you encounter a geometry problem on the SAT, Ballpark the answer before trying to work it
out.

◦ You must be familiar with the size of certain common angles.

◦ Most SAT geometry diagrams are drawn to scale. Use your eyes before you use your pencil. Try to
eliminate impossible answers.

◦ When a diagram is not drawn to scale, redraw it.

◦ When no diagram is provided, make your own; when a provided diagram is incomplete, complete it.

◦ When information is missing from a diagram, Ballpark and Plug In.



Chapter 17
Grid-Ins
On the SAT, 13 of the 58 Math questions will require you to produce your own answer. Although the
format of these questions is different from that of the multiple-choice questions, the mathematical
concepts tested aren’t all that different. In this chapter, we will show you how to apply what you have
learned in the previous chapters to these new questions.



WHAT IS A GRID-IN?
Both of the Math sections on your SAT will contain a group of problems without multiple-choice answers.
There will be 5 of these in the No Calculator section and 8 in the Calculator section. ETS and the College
Board call these problems “student-produced responses.” We call them Grid-Ins because you have to
mark your answers on a grid printed on your answer sheet. The grid looks like this:

Despite their format, Grid-Ins are just like any other Math questions on the SAT, and many of the
techniques that you’ve learned so far still apply. You can still use Plugging In and other great techniques,
such as the Ratio Box and Average Pie. Your calculator will still help you out on many problems as well.
So grid-ins are nothing to be scared of. In fact, many of these are simply regular SAT multiple-choice
math problems with the answer choices lopped off. The only difference is that you have to arrive at your
answer from scratch rather than choose from four possibilities.

You will need to be extra careful with answering Grid-In questions, however, because the grid format
increases the likelihood of careless errors. It is vitally important that you understand how the Grid-In
format works before you take the test. In particular, you’ll need to memorize ETS’s rules about which
kinds of answers count and which do not. The instructions may look complicated, but we’ve boiled them
down to a few rules for you to memorize and practice.

Take a look at the grid again. Because of the way it’s arranged, the test writers can use only certain types
of problems for Grid-Ins. For example, you’ll never see variables in your answer (though there can be
variables in the question) because the grids can accommodate only numbers. You will also never have a
π, square root, or negative number in your answer. Most answers for Grid-Ins are integers.

Order of Difficulty:
Grid-Ins

As w ith the multiple-choice
questions, Grid-Ins

w ill be in a loose order
of diff iculty.

This means that your calculator will be useful on several questions. As always, be careful to set up the
problem on paper before you carefully punch the numbers into your calculator. Because you have to
write in the answer on the grid yourself, you need to be more careful than ever to avoid careless mistakes.

Just as with the multiple-choice questions, there is no penalty for wrong answers on the Grid-Ins. An
incorrect answer on one of these questions is no worse for your score than a question left blank. And, by



the same token, a blank is just as costly as an error. Therefore, you should be very aggressive in
answering these questions. Don’t leave a question blank just because you’re worried that the answer
you’ve found may not be correct. ETS’s scoring computers treat incorrect answers and blanks like they’re
exactly the same. If you have arrived at an answer, you have a shot at earning points; and if you have a
shot at earning points, you should take it.

Take a Guess
Just like the multiple-choice

questions, there
is no penalty for w rong
answ ers on the Grid-In

questions.

We’re not saying you should guess blindly. But if you work a problem and are unsure of your answer,
enter it anyway. There is no penalty for getting it wrong.

THE INSTRUCTIONS
Here are the instructions for the Grid-In section as they will appear in Section 3 on the SAT. The
instructions for Section 4 will look just like this, except they will start “For questions 31–38…”



What the Instructions Mean
Of all the instructions on the SAT, these are the most important to understand thoroughly before you take
the test. Pity the unprepared student who takes the SAT cold and spends 10 minutes of potential point-
scoring time reading and puzzling over the confusing instructions. We’ve translated these unnecessarily
complicated instructions into a few important rules. Make sure you know them all well.

Watch Out
Negatives, π , and %

cannot be gridded in! For a



Grid-In question involving
% or $, the SAT w ill tell

you to ignore the % or $
symbol. But negative
numbers, non-integer

square roots, and π  can’t
be gridded in, so they’ll

never be an answ er for
this type of problem.

Fill In the Boxes
Always write your answer in the boxes at the top of the grid before you darken the ovals below. Your
written answers won’t affect the scoring of your test; if you write the correct answer in the boxes and grid
in the wrong ovals, you won’t get credit for your answer (and you won’t be able to appeal to ETS and the
College Board). However, writing in the answers first makes you less likely to make an error when you
grid in, and it also makes it easier to check your work.

Fill In the Ovals Correctly
As we just pointed out, you receive no credit for writing in the answer at the top of the grid. The scoring
computer cares only whether the ovals are filled in correctly. For every number you write into the grid,
make sure that you fill in the corresponding oval.

Stay to the Left
Although you’ll receive credit no matter where you put your answer on the grid, you should always begin
writing your answer in the far left column of the grid. This ensures that you will have enough space for
longer answers when necessary. You’ll also cut down on careless errors if you always grid in your
answers the same way.

Keep Left
No matter how  many

digits are in your answ er,
alw ays start gridding in

the left-most column. That
w ay, you’ll avoid omitting

digits and losing points.

FRACTIONS OR DECIMALS: YOUR CHOICE
You can grid in an answer in either fraction or decimal form. For example, if your answer to a question is

, you can either grid in  or .5. It doesn’t matter to ETS because  equals .5; the computer will credit

either form of the answer. That means you actually have a choice. If you like fractions, grid in your

answers in fraction form. If you like decimals, you can grid in the decimal. If you have a fraction that

doesn’t fit in the grid, you can simply convert it to a decimal on your calculator or on paper and grid in

the decimal.

Here’s the bottom line: When gridding in fractions or decimals, use whichever form is easier and least
likely to cause careless mistakes.



Decimal Places and Rounding
When you have a decimal answer of a value less than 1, such as .45 or .678, many teachers ask you to
write a zero before the decimal point (for example, 0.45 or 0.678). On Grid-In questions, however, ETS
doesn’t want you to worry about the zero. In fact, there is no 0 in the first column of the grid. If your
answer is a decimal less than 1, just write the decimal point in the first column of the grid and then
continue from there.

Lop
Why do extra w ork?
After all, it w on’t give

you extra points. If  your
decimal doesn’t f it

in the grid, lop off the
extra digits and grid in

w hat does f it.

You should also notice that if you put the decimal point in the first column of the grid, you have only
three places left to write in numbers. But what if your decimal is longer than three places, such as .87689?
In these cases, you will get credit if you round off the decimal so that it fits in the grid. But you’ll also get
credit if you just enter as much of the decimal as will fit.

For example, if you had to grid in .87689, you could just write .876 (which is all that will fit) and then
stop. You need to grid in only whatever is necessary to receive credit for your answer. Don’t bother with
extra unnecessary steps. You don’t have to round off decimals, so don’t bother.

If you have a long or repeating decimal, however, be sure to fill up all the spaces in the grid. If your
decimal is .666666, you must grid in .666. Just gridding in .6 or .66 is not good enough.

Note: Very long decimal answers are somewhat rare. Your answer should usually be integers or simple
fractions.

Reducing Fractions
If you decide to grid in a fraction, ETS doesn’t care if you reduce the fraction or not. For example, if your

answer to a problem is , you will get credit if you grid in  or reduce it to . So if you have to grid in a

fraction, and the fraction fits in the grid, don’t bother reducing it. Why give yourself more work (and

another chance to make a careless error)?

Relax
If  your answ er is a fraction

and it f its in the grid
(fraction bar included),

don’t reduce it. Why
bother? You w on’t get an

extra point. How ever, if
your fraction doesn’t f it,
reduce it or turn it into a

decimal on your calculator,
depending on the section

you’re w orking on.

The only time you might have to reduce a fraction is if it doesn’t fit in the grid. If your answer to a

question is , it won’t fit in the grid. You have two options: Either reduce the fraction to  and grid that

in, or use your calculator to convert the fraction to .6. Choose whichever process makes you the most



comfortable when calculator use is allowed, and make sure you know how to reduce fractions for the No

Calculator section.

Mixed Numbers
The scoring machine for the SAT does not recognize mixed numbers. If you try to grid in 2  by writing “2

1/2,” the computer will read this number as . You have to convert mixed numbers to fractions or

decimals before you grid them in. To grid in 2 , either convert it to  or its decimal equivalent, which is

2.5. If you have to convert a mixed number to grid it in, be very careful not to change its value
accidentally.

Don’t Mix
Never grid in a mixed

number. Change it into a
top-heavy fraction or its

decimal equivalent.

Don’t Worry
The vast majority of Grid-In answers will not be difficult to enter in the grid. The test writers won’t try to
trick you by purposely writing questions that are confusing to grid in. Just pay attention to these
guidelines and watch out for careless errors.

GRIDDING IN: A TEST DRIVE
To get a feel for this format, let’s work through two examples. As you will see, Grid-In problems are just
regular SAT Math problems.

16. If a + 2 = 6 and b + 3 = 21, what is the value of ?

Here’s How to Crack It
You need to solve the first equation for a and the second equation for b. Start with the first equation, and
solve for a. By subtracting 2 from both sides of the equation, you should see that a = 4.

Now move to the second equation, and solve for b. By subtracting 3 from both sides of the second
equation, you should see that b = 18.

The question asked you to find the value of . That’s easy. The value of b is 18, and the value of a is 4.

Therefore, the value of  is .

That’s an ugly-looking fraction. How in the world do you grid it in? Ask yourself this question: “Does 

fit?” Yes! Grid in .



Your math teacher wouldn’t like it, but the scoring computer will. You shouldn’t waste time reducing 

to a prettier fraction or converting it to a decimal. Spend that time on another problem instead. The fewer

steps you take, the less likely you will be to make a careless mistake.

Here’s another example. This one is quite a bit harder.

34. Forty percent of the members of the sixth-grade class wore white socks. Twenty percent
wore black socks. If twenty-five percent of the remaining students wore gray socks, what
percent of the sixth-grade class wore socks that were not white, black, or gray? (Disregard
the % when gridding your answer.)

Here’s How to Crack It
The problem doesn’t tell you how many students are in the class, so you can plug in any number you like.
This is a percentage problem, so the easiest number to plug in is 100. Forty percent of 100 is 40; that
means 40 students wore white socks. Twenty percent of 100 is 20. That means that 20 students wore
black socks.

Your next piece of information says that 25 percent of the remaining students wore gray socks. How
many students remain? Forty, because 60 students wore either white or black socks, and 100 – 60 = 40.
Therefore, 25 percent of these 40—10 students—wore gray socks.

How many students are left? 30. Therefore, the percentage of students not wearing white, black, or gray
socks is 30 out of 100, or 30 percent. Grid it in, and remember to forget about the percent sign.



ORDER OF DIFFICULTY
Like all other questions on the Math Test, Grid-In problems are arranged in a loose order of difficulty.
Since this order is not strict, however, it is much more important to pay attention to your own strengths
and weaknesses. Remember to focus on the questions you know how to answer first. Don’t spend time on
questions that you have no idea how to work.

Keep in mind, of course, that many of the math techniques that you’ve learned are still very effective on
Grid-In questions. Plugging In worked very well on the previous question. If you’re able to plug in or take
an educated guess, go ahead and grid in that answer. Again, there is no penalty for getting it wrong.

Here’s another difficult Grid-In question that you can answer effectively by using a technique you’ve
learned before:

36. Grow-Up potting soil is made from only peat moss and compost in a ratio of 3 pounds of
peat moss to 5 pounds of compost. If a bag of Grow-Up potting soil contains 12 pounds of
potting soil, how many pounds of peat moss does it contain?

Here’s How to Crack It
To solve this problem, set up a Ratio Box.

What do you multiply by 8 to get 12? If you don’t know, divide 12 by 8 on your calculator. The answer is
1.5. Write 1.5 in each of the boxes on the multiply by row of your Ratio Box.



The problem asks you how many pounds of peat moss are in a bag. To find out, multiply the numbers in
the Peat Moss column. That is, multiply 3 × 1.5, and you get 4.5. ETS’s answer is 4.5.

Grid it in like this:

Careless Mistakes
On Grid-In questions, you obviously can’t use Process of Elimination to get rid of bad answer choices,
and techniques like Plugging In the Answers won’t work either. In order to earn points on Grid-In
questions, you’re going to have to find the real answers, and you’re going to have to be extremely careful
when you enter your answers on your answer sheet. If you need to, double-check your work to make
sure you have solved correctly. If you suspect that the question is a difficult one and you get an answer
too easily, you may have made a careless mistake or fallen into a trap.

RANGE OF ANSWERS
Some Grid-In problems will have many possible correct answers. It won’t matter which correct answer
you choose, as long as the one you choose really is correct.



Here’s an example:

17. If 4 < 3x + 2 < 5, what is one possible value of x ?

More Than One
Some Grid-In questions
have several possible

correct answ ers. None
is more correct than any
other, so grid in the f irst

one you f ind and move on.

Here’s How to Crack It
With double inequalities or equations, don’t try to do the entire problem at once. It’s much easier to split
this problem into two smaller problems:

4 < 3x + 2 and 3x + 2 < 5

Solve each one. For the first inequality, start by subtracting 2 from both sides, leaving 2 < 3x. Divide by 3,
leaving (approximately) 0.666 < x. For the other inequality, start, as before, by subtracting 2 from both
sides, leaving 3x < 3. Divide by 3 to get x < 1. Combining both inequalities back together, you’ll get that x
is between 0.666 and 1.

So, what do you enter as your answer? Anything between .666 and 1. Really. Anything. .8, .954, .667,
.999, 5/6, 7/8, 9/10, whatever.

EXTENDED THINKING
The last two questions in Section 4 (calculator allowed) will be a pair of Grid-Ins that ETS and the
College Board refer to as Extended Thinking questions. It claims that these questions, drawn from real-
world contexts, will assess a student’s ability to apply “complex cognitive skills.” Don’t panic, though.
Aside from being paired and sometimes more difficult, they are not any different than other Grid-Ins.
Many of the same strategies will apply to the Extended Thinking questions. They can be drawn from
pretty much any mathematical content, from problem solving to functions, and they are only worth one
point each.

Extended What?
The last tw o Grid-Ins w ill

be a pair of questions
based on the same information.

They can cover
any of the previous math
content, and they are still

w orth just one point each.
Use your know ledge of

your ow n test-taking skills
to decide w hich of these
you w ant to try, if  you do

them at all.

Let’s look at a set.



Questions 37 and 38 refer to the following information.

The kinetics of a chemical reaction can be described by the equations above, where
e is a constant approximately equal to 2.718, k is the rate constant in L/mol-s, Ea

is the activation energy in J/mol-K, T is temperature in Kelvin, r is the reaction
rate in mol/s, and [A] is the concentration of a species in mols/L, either initially as
[A]0, or at a given time of t as [A]t. C is a constant equal to 4, and R is a constant
of 8.314 J/mol.

37. If the reaction initially starts with 2 mol/L of species A, and the activation energy of the
reaction is 10,082 J/mol, at 310 Kelvin, how many seconds will it take for the
concentration of A to reach 0.4 mol/L?

38. If rate constant k triples for the reaction described in question 37, what is the
concentration of species A after 50 seconds, in mol/L?

Here’s How to Crack It
As you can see, in order to have a chance at solving question 38, you first must solve question 37. In most
cases, the two Extended Thinking questions will be more independent of each other. In that case, if one is
easier than the other, maybe try that one and skip the other one. Only students aiming for a top score
should attempt both Extended Thinking questions.

Tackling Extended Thinking Questions
Most Extended Thinking

questions can be solved
independent of one

another, and one is often
easier than the other.

Consider doing the more
straightforw ard one and

skipping the more diff icult
or time-consuming one.

Let’s start with question 37. There are three equations, so it is hard to know where to begin. Start by

writing down the values for the variables you know. The question tells us that [A]0  = 2 and [A]t = 0.4.

You want to find the time, t, so plug these values into the last equation to get  = kt + . Simplify this

equation to get 2.5 = kt + 0.5, and kt = 2. To solve for t, you first need to figure out the value of k. You

need to use the first equation to find the value of k, since the value of r in the second equation is never

defined. According to the question, C and R are constants, where C = 4 and R = 8.314. Also according to



the question, Ea = 10,082, and T = 310. Plug all of these values into the first equation to get k = 

. Simplify the exponent to get k = 4e−3 .9 1 1 8 . Use your calculator to find that k = 4(0.02) =

0.08. Plug this value into the earlier equation kt = 2 to get 0.08t = 2, and t = 25. The correct answer is 25.

Grid it in!

Notice how the second equation was completely useless in solving this problem. That will happen
occasionally on the SAT, so don’t get distracted by the extraneous information.

Now that we have the value of rate constant k, let’s crack question 38. In question 37, k = 0.08, so if k

triples, the new value for k is 0.08 × 3 = 0.24. According to the information in question 37, [A]0  = 2, and

according to question 38, t = 50. Plug all of these values into the last equation, which has [A]t in it, to get 

 = (0.24)(50) + . Simplify the right side of the equation to get  = 12.5. Multiply both sides by

[A]t to get 1 = 12.5[A]t. Finally, divide both sides by 12.5 to get [A]t. The correct answer is 0.08.



Grid-In Drill 1: No Calculator Section
Work these Grid-Ins without your calculator using the skills you’ve learned so far. Answers and
explanations can be found on this page.

16. If ab = 4, and 3b = 2, what is the value of a ?

17. If 4x + 2y = 24 and  = 7, what is the value of x ?

18. If  = 4, what is the value of x ?

19. If –1≤ a≤ 2 and –3≤ b≤ 2, what is the greatest possible value of (a + b)(b – a) ?



Grid-In Drill 2: Calculator-Permitted Section
Work these Grid-Ins using your calculator as needed and applying the skills you’ve learned so far.
Answers and explanations can be found on this page.

32.

The number of mice in a certain colony is shown by the formula above, such that n is the
number of mice and t is the time, in months, since the start of the colony. If 2 years have
passed since the start of the colony, how many mice does the colony contain now?

33.

In the figure above, if d is parallel to e, what is the value of y ?

35. If Alexandra pays $56.65 for a table, and this amount includes a tax of 3% on the price of
the table, what is the amount, in dollars, that she pays in tax? (Disregard the dollar sign
when gridding your answer.)

36.

In the figure above, AB is the arc of the circle with center O. Point A lies on the graph of y
= x2 – b, where b is a constant. If the area of shaded region AOB is π, then what is the



value of b ?

Questions 37 and 38 refer to the following information.

A garden, measuring 10 feet by 12 feet, contains individual plots that measure 1 foot by
1 foot. 30% of the plots contain bell peppers, 30% contain cherry tomatoes, 25%
contain squash, and the remaining 15% contain eggplants. Each bell pepper plot
produces 2 bell peppers every 5 days, a tomato plot produces 4 cherry tomatoes every 6
days, a squash plot produces 1 squash every 15 days, and an eggplant plot produces 3
eggplants every 10 days.

37. In a 30-day month, how many vegetables are produced by the 10 × 12 foot garden?

38. An unusually warm and wet month causes the monthly production of eggplants to double.
What is the daily average number of eggplants produced in the garden during a 30-day
month at the new rate?





CHAPTER DRILL ANSWERS AND EXPLANATIONS

Grid-In Drill 1: No Calculator Section
16. 8 Using 3b = 2, solve for b by dividing both sides by 3 to get b = . That means  = 4.

Fractional exponents tell you to use the denominator as the root and use the numerator as a

regular exponent. So,  = 4. First, cube both sides to find a2  = 43  = 64. Next, take the

square root of both sides to find a = 8.

17. 3 You can solve this question using simultaneous equations because you have two equations
with two variables. First, you need to rearrange the equations a bit: 4x + 2y = 24 divided by
2 on both sides becomes 2x + y = 12. , multiplied by 2x on both sides, becomes 7y = 14x.

This, divided by 7 on both sides, becomes y = 2x, which can be manipulated into 2x − y = 0.
Now you can add the equations:

2x + y = 12
+ 2x − y = 0

4x = 12

Therefore, x = 3.

18. 9 Factor the numerator and the denominator into  = 4. The (x − 2) cancels out of

the top and bottom to leave  = 4. Multiply both sides by (x − 6) to get x + 3 = 4x − 24.

Subtract x from both sides: 3 = 3x − 24. Add 24 to both sides: 27 = 3x. Divide by 3 to get x =

9.

19. 9 This looks suspiciously like a quadratic equation, and if you multiply it out, its equivalent is
b2  – a2 . You want to make this as large as possible, so you want b2  to be large and a2  to be
small. If b = –3, b2  = 9; if a = 0, a2  = 0. So b2  – a2  can be as large as 9.

Grid-In Drill 2: Calculator-Permitted Section
32.                 3,072

Because the t in n = 12 ×  represents the number of months, we cannot use the 2 years

time frame given in the question in place of t. The colony has been growing for 24 months,
which is evenly divisible by the 3 in the fractional exponent. The equation is much easier
now that the fractional exponent is gone. n = 12 ×  = 12 × 28  = 12 × 256 = 3,072.

33. 148 A line crossing two parallel lines creates big angles and small angles. The big angle that
matches y is split by a line perpendicular to d and e. The big angle is 58 + 90 = 148, which is
also the value for y. Another way to solve this is to find the third angle of the triangle: 180 –
90 – 58 = 32. The 32° angle and the y° angle make up a straight line, so 180 – 32 = 148.

35. 1.65 The best way to approach this problem is to set up an equation. There is some price such that



if you add 3% of the price to the price itself, you get $56.65. This means that you can set up
an equation: x + 3% of x = 56.65, or x + 0.03x = 56.65. Now you can just solve for x, and
you get the original price, which was $55. Subtract this from $56.65 to get the tax $1.65.

36. 4 This question looks tough, so work it one step at a time, and start with what you know.
Sector AOB is a quarter-circle (it covers an angle of 90 out of 360 degrees), so multiplying its
area (π) by 4 gives you the area of the whole circle (4π). Plugging this into the equation for
the area of a circle, A = πr2 , gives you 4π = πr2 , and the radius must be a positive value, so r
= 2. This means that the coordinates of point A must be (−2, 0). Because A is on both the
circle and the parabola, you can plug its x- and y-coordinates into the given equation of the
parabola, y = x2  – b. This becomes 0 = (–2)2  – b, so b = 4.

37.                1,374

First, calculate the number of plots in the garden. Given that the garden measures 10 feet by
12 feet and each plot is one foot by one foot, there are 10 × 12 = 120 total plots. Next
calculate the number of each type of vegetable plot as follows:

120 × 0.3 = 36 bell pepper plots

120 × 0.3 = 36 cherry tomato plots

120 × 0.25 = 30 squash plots

120 × 0.15 = 18 eggplant plots

According to the question, 2 bell peppers are grown every 5 days on each of the 36 pepper
plots. That means that all the pepper plots together grow 2 × 36 = 72 peppers in 5 days. To
determine how many peppers would grow in a month, set up a proportion.

Cross-multiply, and then divide by 5 to find that the garden produces 432 peppers for the
month. Repeat these steps with the other 3 vegetables. The 36 tomato plots produce 144
tomatoes every 6 days. Together, they produce 720 tomatoes in the month. The 30 squash
plots produce 30 squash every 15 days, for a total of 60 squash in a month. Finally the 18
eggplant plots grow 54 eggplants every 10 days, which means during a 30-day period the
garden will produce 162 eggplants. The total number of vegetables can be calculated as 432
bell peppers + 720 cherry tomatoes + 60 squash + 162 eggplants = 1,374 vegetables.

38. 10.8 During a normal month, each eggplant plot produces 3 eggplants every 10 days. Therefore, if
the production were to double, each plot would produce 6 eggplants every 10 days. Given
that the garden measures 10 feet by 12 feet and each plot is one foot by one foot, there are 10
× 12 = 120 total plots, 15% of which are eggplant plots. Therefore, there are 120 × 0.15 = 18
eggplant plots. Calculate the total number of eggplants produced in 10 days as 18 × 6 = 108.
In a 30-day month, there are three 10-day periods, so the entire garden would produce 108 ×
3 = 324 total eggplants. To find the daily average production, divide 324 by 30 to get an
average of 10.8 eggplants each day.



Summary
◦ Both of the Math sections on your SAT will contain a group of problems without multiple-choice

answers. ETS and the College Board call these problems “student-produced responses.” We call them
Grid-Ins, because you have to mark your answers on a grid printed on your answer sheet.

◦ Despite their format, Grid-Ins are really just like other Math questions on the SAT, and many of the
same techniques that you have learned still apply.

◦ The grid format increases the likelihood of careless errors. Know the instructions and check your
work carefully.

◦ Just like the rest of the exam, there is no guessing penalty for Grid-Ins, so you should always grid in
your answer, even if you’re not sure whether it’s correct.

◦ Always write the numbers in the boxes at the top of the grid before you (carefully) fill in the
corresponding ovals.

◦ Grid in your answer as far to the left as possible.

◦ If the answer to a Grid-In question contains a fraction or a decimal, you can grid in the answer in
either form. When gridding in fractions or decimals, use whichever form is easier and least likely to
cause careless mistakes.

◦ There’s no need to round decimals, even though it is permitted.

◦ If you have a long or repeating decimal, be sure to fill up all the spaces in the grid.

◦ If a fraction fits in the grid, you don’t have to reduce the fraction before gridding it in.

◦ The scoring computer does not recognize mixed numbers. Convert mixed numbers to fractions or
decimals before gridding them in.

◦ Some Grid-In questions will have more than one correct answer. It doesn’t matter which answer
you grid in, as long as it’s one of the possible answers.

◦ Like all other questions on the SAT Math Test, Grid-In problems are arranged in a loose order of
difficulty. Use your knowledge of your own strengths and weaknesses to decide which ones to tackle
first and which ones, if any, to skip.

◦ The last two Grid-Ins in Section 4 are Extended Thinking questions, a set of questions on the same
information. Usually, they can be answered independently, and they are worth only 1 point each.
Attempt both only if you are aiming for a top score.

◦ Negatives, π, square roots, %, and degree symbols cannot be gridded in.
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Chapter 18
Reading and Analyzing the Essay Passage
The SAT includes an optional rhetorical analysis essay. Your job is to read a text (typically a speech or
editorial of some sort) and discuss how the author effectively builds an argument. This might be a
familiar task if you’ve done it in school. If not, don’t worry. The format is straightforward, and with some
practice, you can learn how to write a good SAT essay. In this chapter we’ll look at two of the three tasks
you will need to do for the essay—reading and analysis—and show you how to approach each task in the
most effective way possible.



THE “OPTIONAL” ESSAY
The Essay section used to be a required part of the SAT, but not all colleges found this score to be helpful.
This is why the essay is now “optional.” Your essay score is now completely separate from your total
score, so opting out of the essay will not have any effect on your 400–1600 score. Notice how we’re using
quotation marks whenever we say the essay is “optional,” though? You should consider the essay to be
optional for colleges, but not optional for you.

The problem is that some schools require the essay while others don’t, and you can’t do the essay
independently of the rest of the SAT. That means if you opt out of the essay and later you realize you need
it for your application, you can’t simply redo just the essay: You have to redo the entire SAT. So go ahead
and write the essay. You’ve already killed a Saturday morning, you’re sitting in the testing room, and it’s
not ridiculously challenging to prepare for this essay. Just write it.

Writing the essay can make your college application look more attractive. Your essay score will appear on
every score report you send to colleges, regardless of whether or not the school requires an essay. Every
school to which you apply will see that you took the initiative to write the essay, which is a good thing.

YOUR ESSAY MISSION
In 50 minutes, you’ll be required to read a text and write a logical, well-constructed analysis of the
author’s argument. The thing to remember here is that you are not being asked for your opinion on a
topic or a text. Your essay will be an objective analysis of a speech or argument.

The prompt will be nearly the same every time, just with a different source text, and will be something
like this:

As you read the passage below, consider how the author uses

• evidence, such as facts or examples, to support claims.
• reasoning to develop ideas and to connect claims and evidence.
• stylistic or persuasive elements, such as word choice or appeals to emotion, to add power to

the ideas expressed.

Write an essay in which you explain how [the author] builds an argument to persuade [his/her]
audience that [author’s claim]. In your essay, analyze how [the author] uses one or more of the
features listed above (or features of your own choice) to strengthen the logic and persuasiveness of
[his/her] argument. Be sure that your analysis focuses on the most relevant aspects of the passage.

Your essay should not explain whether you agree with [the author’s] claims, but rather explain how
the author builds an argument to persuade [his/her] audience.

In the essay, you will:

• carefully read a text
• understand how an author appeals to a reader’s logic, emotions, or morals
• write a logical analysis of an argument



• explain how style choices can affect an author’s persuasiveness

In the essay, you will NOT:

• give your opinion about a text
• memorize examples from history or literature
• have previous experience with the text

Two graders will read and score the essay on a 1–4 scale in three different categories: Reading, Analysis,
and Writing.

4 = Advanced
3 = Proficient
2 = Partial      
1 = Inadequate

The scores will be determined using the following rubric. There is a lot of information here. You don’t
need to memorize this, but it may help you understand the scoring a little more. We’ll go through the first
two tasks in this chapter, followed by the third task—Writing—in Chapter 19.

Essay Scoring
Reading, Analysis, and

Writing scores w ill be
combined for a total score

of 3–12. (Each category
w ill receive a total score

of 2–8, w hich is found
by adding the individual

1–4 scores from your tw o
readers.) Each task

(Reading, Analysis, and
Writing) is scored

individually, so a high
score in one does

not guarantee a high
score in another.

ETS’s Essay Rubric
Reading

Score of 4:
Advanced

• Demonstrates thorough comprehension of the source text.
• Shows an understanding of the text’s central idea(s) and of most important details

and how they interrelate, demonstrating a comprehensive understanding of the text.
• Is free of errors of fact or interpretation with regard to the text.
• Makes skillful use of textual evidence (quotations, paraphrases, or both),

demonstrating a complete understanding of the source text.

Score of 3:
Proficient

• Demonstrates effective comprehension of the source text.
• Shows an understanding of the text’s central idea(s) and important details.
• Is free of substantive errors of fact and interpretation with regard to the text.
• Makes appropriate use of textual evidence (quotations, paraphrases, or both),

demonstrating an understanding of the source text.

Score of 2:
Partial

• Demonstrates some comprehension of the source text.



• Shows an understanding of the text’s central idea(s) but not of important details.
• May contain errors of fact and/or interpretation with regard to the text.
• Makes limited and/or haphazard use of textual evidence (quotations, paraphrases, or

both), demonstrating some understanding of the source text.

Score of 1:
Inadequate

• Demonstrates little or no comprehension of the source text.
• Fails to show an understanding of the text’s central idea(s), and may include only

details without reference to central idea(s).
• May contain numerous errors of fact and/or interpretation with regard to the text.
• Makes little or no use of textual evidence (quotations, paraphrases, or both),

demonstrating little or no understanding of the source text.

ETS’s Essay Rubric
Analysis

Score of 4:
Advanced

• Offers an insightful analysis of the source text and demonstrates a sophisticated
understanding of the analytical task.

• Offers a thorough, well-considered evaluation of the author’s use of evidence,
reasoning, and/or stylistic and persuasive elements, and/or feature(s) of the student’s
own choosing.

• Contains relevant, sufficient, and strategically chosen support for claim(s) or point(s)
made.

• Focuses consistently on those features of the text that are most relevant to addressing
the task.

Score of 3:
Proficient

• Offers an effective analysis of the source text and demonstrates an understanding of
the analytical task.

• Competently evaluates the author’s use of evidence, reasoning, and/or stylistic and
persuasive elements, and/or feature(s) of the student’s own choosing.

• Contains relevant and sufficient support for claim(s) or point(s) made.
• Focuses primarily on those features of the text that are most relevant to addressing

the task.

Score of 2:
Partial

• Offers limited analysis of the source text and demonstrates only partial
understanding of the analytical task.

• Identifies and attempts to describe the author’s use of evidence, reasoning, and/or
stylistic and persuasive elements, and/or feature(s) of the student’s own choosing,
but merely asserts rather than explains their importance, or one or more aspects of
the response’s analysis are unwarranted based on the text.

• Contains little or no support for claim(s) or point(s) made.
• May lack a clear focus on those features of the text that are most relevant to

addressing the task.

Score of 1:
Inadequate

• Offers little or no analysis or ineffective analysis of the source text and demonstrates
little or no understanding of the analytic task.

• Identifies without explanation some aspects of the author’s use of evidence,
reasoning, and/or stylistic and persuasive elements, and/or feature(s) of the student’s
choosing.

• Numerous aspects of the response’s analysis are unwarranted based on the text.
• Contains little or no support for claim(s) or point(s) made. or support is largely



irrelevant.
• May not focus on features of the text that are relevant to addressing the task or the

response offers no discernible analysis (e.g., is largely or exclusively summary).

ETS’s Essay Rubric
Writing

Score of 4:
Advanced

• Cohesive and demonstrates a highly effective use and command of language.
• Includes a precise central claim.
• Includes a skillful introduction and conclusion. The response demonstrates a

deliberate and highly effective progression of ideas both within paragraphs and
throughout the essay.

• Wide variety in sentence structures. The response demonstrates a consistent use of
precise word choice. The response maintains a formal style and objective tone.

• Shows a strong command of the conventions of standard written English and is free
or virtually free of errors.

Score of 3:
Proficient

• Mostly cohesive and demonstrates effective use and control of language.
• Includes a central claim or implicit controlling idea.
• Includes an effective introduction and conclusion. The response demonstrates a clear

progression of ideas both within paragraphs and throughout the essay.
• Variety in sentence structures. The response demonstrates some precise word choice.

The response maintains a formal style and objective tone.
• Shows a good control of the conventions of standard written English and is free of

significant errors that detract from the quality of writing.

Score of 2:
Partial

• Demonstrates little or no cohesion and limited skill in the use and control of
language.

• May lack a clear central claim or controlling idea or may deviate from the claim or
idea over the course of the response.

• May include an ineffective introduction and/or conclusion. The response may
demonstrate some progression of ideas within paragraphs but not throughout the
response.

• Limited variety in sentence structures; sentence structures may be repetitive.
• Demonstrates general or vague word choice; word choice may be repetitive. The

response may deviate noticeably from a formal style and objective tone.
• Shows a limited control of the conventions of standard written English and contains

errors that detract from the quality of writing and may impede understanding.

Score of 1:
Inadequate

• Demonstrates little or no cohesion and inadequate skill in the use and control of
language.

• May lack a clear central claim or controlling idea.
• Lacks a recognizable introduction and conclusion. The response does not have a

discernible progression of ideas.
• Lacks variety in sentence structures; sentence structures may be repetitive. The

response demonstrates general and vague word choice; word choice may be poor or
inaccurate. The response may lack a formal style and objective tone.

• Shows a weak control of the conventions of standard written English and may
contain numerous errors that undermine the quality of writing.



TASK 1: READING
In order to write an essay that analyzes a source text, you must first read the text. Unlike with the
Reading passages, there are no tricks to shorten your reading time or cut out pieces of the text. However,
knowing what to look for as you read can help streamline the reading process and give you a good start
on the second task of analysis.

Plan Accordingly
Plan for 25–30 minutes for
Reading and Analysis, and
20–25 minutes for Writing.

According to ETS and the College Board, your Reading score on the essay will be based on your:

• comprehension of the source text
• understanding of central ideas, important details, and how these things are related
• accuracy in representation of the source text (i.e., no errors of fact or interpretation introduced)
• use of textual evidence (quotations, paraphrases, or both) to demonstrate understanding of the

source text

When you start this task, the very first thing you have to do is read the text. Obvious, right? But reading
for the essay is unlike leisure reading, when all you need to worry about is whether or not Katniss is going
to make it to the end of the Games. As you read the essay prompt, you need to consider the central idea
(SOAPS) and important details that support that idea (types of appeals and style elements).

SOAPS—Like in the Tub?
SOAPS is an acronym to help you remember the five things you need to look for in order to establish the
central idea of a passage or argument.

Speaker
Occasion
Audience
Purpose
Subject

SOAPStone: Ever
Hear of It?

You may have learned
SOAPStone in your English
class. It’s almost the same

thing as SOAPS.

Speaker

Who is speaking or writing?

Knowing whose voice you are reading is very important for understanding the text thoroughly. It will
help you understand their motivations as well as the reason(s) they are speaking or writing in the first
place. As you read, ask what makes this person credible? What are the speaker’s credentials?



• What gives a doctor the authority to speak about medical issues, or a politician the authority to
speak about political issues? (Be specific.)

For the doctor, you might mention medical school and many years studying medicine. Passing tests and
acquiring hands-on experience give a doctor credibility on medical issues. The longer a doctor has been
practicing medicine, the more experience he has, lending even more credibility. For the politician, you
might mention experience working in government and policy. Many study political science in college. The
politician may have run successful campaigns previously.

• Would you rather hear a stockbroker or an athlete speak about financial investing? Why?

Probably the stockbroker! A stockbroker has experience in the field of investments and knows important
information to help educate you. An athlete doesn’t necessarily know the type of fiscal information you
would want to hear.

So, remember! The speaker of the source text is very important. The next time you read an article online
about the five foods you should never eat, consider the speaker or writer. Does that person have the
credentials to give advice on nutrition? On the SAT Essay, you will not see a speaker unqualified to
discuss the given topic.

Occasion

What happened that requires this speech or text?

The event that caused the author to want to express her thoughts is an integral part of analyzing the
work. It might be as simple as the type of event in which the speech was given. It might, however, be
something larger such as a significant time in a war. You will need to think about the historical context of
the text.

• What type of elements would you expect to hear in a coach’s speech before a big game?

You might expect elements such as motivational support (examples: “Go Team!”; “Keep your head in the
game!”; “Victory will be ours!”) and strategy (examples: “Remember that Wilkins is weak on his left
side.”; “Keep your eyes open for the gap in the line.”; “Fake a pass to Jenkins.”).

• What type of elements would you expect to hear in a politician’s speech the day before Election
Day?

You might expect sweeping statements with few details, such as a reminder to “go out and vote” or a
patriotic reminder about that politician’s values. You might even hear a cheer of confidence meant to
inspire.

• How might a minister’s message at a wedding differ from her message at a funeral?

At a wedding, a minister is likely to be optimistic and cheerful, while at a funeral, a minister is more likely
to be solemn and comforting. In this case, since the speaker is the same, the occasion makes all the
difference.

Change of Occasion =
Change in Speech

Even though the speaker
is the same, a change
of occasion can totally



change the speech.

So, remember! Taking note of the occasion of the speech/writing will help you understand why the
author uses a certain tone and some of his/her motivations.

Audience

Who is the intended audience?

Considering your audience is critical when you are writing a speech. Therefore, it is critical that you
consider who the author’s audience is in order to understand the text. What do you know about them?
What’s the relationship between the speaker/author and the intended audience? What sort of values or
prior ideas might the audience have? How might that affect their perception of the speaker/author?

• How might a politician’s Election Eve speech to a conservative group differ from his speech to a
liberal group?

Take Note!
Same speaker…same

occasion…different
audience!

When speaking to groups that are very different, a politician is going to cater his speech to each group’s
values. To the conservatives, she will speak on conservative issues and to the liberals, the liberal issues.
The politician likely has different goals for each.

• How would a principal’s message to a group of new teachers be different from a message to a
group of experienced teachers?

A principal is more likely to be more informal in tone to experienced teachers and provide less detailed
information. With new teachers, however, the principal will likely want to make a good impression as
well as make sure the teachers understand her role as a supportive authority. With new teachers the
principal will also need to give very clear information and perhaps repeat that information more than
once and explain all the things the experienced teachers already know about the school.

So, remember: The audience can entirely change a work. When reading your source text for the essay,
make sure to consider who the audience is and how that affected how the author built his or her
argument.

Purpose

What is the author or speaker’s intention?

Occasion, Subject, and Audience all contribute to Purpose. What is the author trying to accomplish with
this work? Is it an attack? Defense? Persuasion? Does it aim to give praise or blame? Is its goal to teach,
or something else?

Subject



What is the main idea?

Of course, you need to know what the work is about. What is the topic? What is the author’s main point?
What are the main lines of reasoning used?

Appeals
A rhetorical appeal is a persuasive strategy that an author or speaker uses to support his claims (or in a
debate, to respond to opposing arguments). When a speaker or author wants to convince an audience of
something, there are three main types of rhetorical appeals that can be used: appeal to credibility, appeal
to emotion, and appeal to logic.

Appeal to Credibility: “Why Should I Believe You?”
This is the author’s way of establishing trust with his audience. We tend to believe people whom we
respect, and a good writer knows this! One of the central tasks of persuasion is to project an impression to
the reader that the author is someone worth listening to, as well as someone who is likable and worthy of
respect. Remember when we talked about the speaker in SOAPS and his credibility? This is how an
author might use his own credentials to his benefit.

Consider the following:

• A doctor writes an article about health issues. What does she need to include in order to establish
trust from her audience?

How did you respond? She should probably include a brief biography about her practice and her medical
experience, as well as information about whether she has been practicing for a long time, has done
important research, or went to a top school.

• A speaker calls into a talk radio program about military strategy. What should he mention in
order to establish credibility with other listeners?

Here are some possibilities: any experience he has had (and how much) in the military or with military
strategy, and what he has done to enable him to know what he is talking about. A 4-star general is more
likely to be fairly listened to and believed than the soon-to-be Call of Duty tristate area champion.

Appeal to Emotion: “Gee, That Made Me Feel All Warm and Fuzzy.”
This is when the author tries to appeal to the reader’s emotions. This allows an author or speaker to
connect with an audience by using fear, humor, happiness, disgust, and so on. Imagery and language
choice are often big components of appeals to emotion.

• An article about world hunger runs in a magazine. What decisions could the magazine editor
make to appeal to her readers’ emotions?

Pictures of starving children or visual charts showing how much food the average family throws away
are two possible ways the editor could attempt to tug on heart strings.

• A motivational speaker wants to make an energetic entrance. What could he do (and why)?

Some possibilities: Play upbeat music and run in, have certain people in the audience cheer ridiculously,
have a cheesy announcer and balloons falling from the ceiling.

People get excited when other people get excited. Certain things, like balloons, confetti, and fireworks,



trigger happiness in us, perhaps due to our childhood. If the speaker runs out with a huge smile on his
face and dozens (hundreds?) of screaming fans, it is very likely going to excite his audience—or, at the
very least, make them sit up a little straighter and be interested in what he will say next.

Appeal to Logic: “Well, This Just Makes Sense!”
This connects with an audience’s reason or logic. This isn’t logic like the formal logic in math, philosophy,
or even computer science; it is the consistency and clarity of an argument as well as the logic of evidence
and reasons.

Instead of simply saying, “This is a good idea,” an author of a magazine article about environmental
protection could convince her readers of her point by doing what?

Some possibilities: Providing proof of some sort, in the form of data, statistics, expert opinions,
testimonials, or other options.

• A salesman wants a husband and wife to buy a washer/dryer pair instead of a single appliance.
How might he appeal to their logic?

Discuss the cost benefits of buying two at once versus each one at a different time such as having two
brand new appliances that won’t need to be worried about for years, and benefits or discounts that apply
only if they buy both the washer and dryer, for example. He could also tell them about the money back
guarantee to show that the appliances must be quality if the store is willing to refund their money if they
aren’t satisfied. All of these are examples of appeals to logic and reasoning. These are all things that make
the couple think, “Well, gee, this just makes sense!”

Once you find all the SOAPS points and examples of appeals, you’ve got what you need for the Reading
task. Remember, for the Reading task, the test writers want to see that you understand the text, can
identify the central idea/theme of the text, and know how details and examples support that central idea.



SOAPS AND APPEALS DRILL
Read the following prompt, write down anything that references SOAPS points, and then answer the
questions. You can check your answers on this page.

As you read the passage below, consider how President John F. Kennedy uses

• evidence, such as facts or examples, to support claims.

• reasoning to develop ideas and to connect claims and evidence.

• stylistic or persuasive elements, such as word choice or appeals to emotion, to add power to
the ideas expressed.

1 We set  sa il on  th is n ew  sea  beca u se th er e is n ew  kn ow ledg e to be g a in ed, a n d n ew  r ig h ts to be w on , a n d th ey  m u st
be w on  a n d u sed for  th e pr og r ess of a ll people.  For  spa ce scien ce,  like n u clea r  scien ce a n d a ll tech n olog y ,  h a s n o
con scien ce of its ow n . Wh eth er  it  w ill becom e a  for ce for  g ood or  ill depen ds on  m a n , a n d on ly  if th e Un ited Sta tes
occu pies a  posit ion  of pr e-em in en ce ca n  w e h elp decide w h eth er  th is n ew  ocea n  w ill be a  sea  of pea ce or  a  n ew
ter r ify in g  th ea ter  of w a r .  I do n ot  sa y  th a t  w e sh ou ld or  w ill g o u n pr otected a g a in st  th e h ost ile m isu se of spa ce a n y
m or e th a n  w e g o u n pr otected a g a in st  th e h ost ile u se of la n d or  sea ,  bu t  I do sa y  th a t  spa ce ca n  be ex plor ed a n d
m a ster ed w ith ou t  feedin g  th e fir es of w a r ,  w ith ou t  r epea t in g  th e m ista kes th a t  m a n  h a s m a de in  ex ten din g  h is
w r it  a r ou n d th is g lobe of ou r s.

2 Th er e is n o str ife,  n o pr eju dice,  n o n a t ion a l con flict  in  ou ter  spa ce a s y et .  Its h a za r ds a r e h ost ile to u s a ll.  Its
con qu est  deser v es th e best  of a ll m a n kin d, a n d its oppor tu n ity  for  pea cefu l cooper a t ion  m a n y  n ev er  com e a g a in .
Bu t  w h y , som e sa y ,  th e m oon ? Wh y  ch oose th is a s ou r  g oa l? A n d th ey  m a y  w ell a sk w h y  clim b th e h ig h est
m ou n ta in ? Wh y , 3 5  y ea r s a g o, fly  th e A t la n t ic? Wh y  does Rice pla y  Tex a s?

3 We ch oose to g o to th e m oon . We ch oose to g o to th e m oon  in  th is deca de a n d do th e oth er  th in g s,  n ot  beca u se th ey
a r e ea sy ,  bu t  beca u se th ey  a r e h a r d, beca u se th a t  g oa l w ill ser v e to or g a n ize a n d m ea su r e th e best  of ou r  en er g ies
a n d skills,  beca u se th a t  ch a llen g e is on e th a t  w e a r e w illin g  to a ccept ,  on e w e a r e u n w illin g  to postpon e, a n d on e
w h ich  w e in ten d to w in , a n d th e oth er s,  too.

4 It  is for  th ese r ea son s th a t  I r eg a r d th e decision  la st  y ea r  to sh ift  ou r  effor ts in  spa ce fr om  low  to h ig h  g ea r  a s
a m on g  th e m ost  im por ta n t  decision s th a t  w ill be m a de du r in g  m y  in cu m ben cy  in  th e office of th e Pr esiden cy …

5 To be su r e,  w e a r e beh in d, a n d w ill be beh in d for  som e t im e in  m a n n ed flig h t .  Bu t  w e do n ot  in ten d to sta y  beh in d,
a n d in  th is deca de, w e sh a ll m a ke u p a n d m ov e a h ea d.

6 Th e g r ow th  of ou r  scien ce a n d edu ca t ion  w ill be en r ich ed by  n ew  kn ow ledg e of ou r  u n iv er se a n d en v ir on m en t,  by
n ew  tech n iqu es of lea r n in g  a n d m a ppin g  a n d obser v a t ion , by  n ew  tools a n d com pu ter s for  in du str y ,  m edicin e,  th e
h om e a s w ell a s th e sch ool.  Tech n ica l in st itu t ion s,  su ch  a s Rice,  w ill r ea p th e h a r v est  of th ese g a in s.

7 A n d fin a lly ,  th e spa ce effor t  itself,  w h ile st ill in  its in fa n cy ,  h a s a lr ea dy  cr ea ted a  g r ea t  n u m ber  of n ew  com pa n ies,
a n d ten s of th ou sa n ds of n ew  jobs.  Spa ce a n d r ela ted in du str ies a r e g en er a t in g  n ew  dem a n ds in  in v estm en t  a n d
skilled per son n el,  a n d th is city  a n d th is Sta te,  a n d th is r eg ion , w ill sh a r e g r ea t ly  in  th is g r ow th . Wh a t  w a s on ce
th e fu r th est  ou tpost  on  th e old fr on t ier  of th e West  w ill be th e fu r th est  ou tpost  on  th e n ew  fr on t ier  of scien ce a n d
spa ce.  Hou ston , y ou r  City  of Hou ston , w ith  its Ma n n ed Spa cecr a ft  Cen ter ,  w ill becom e th e h ea r t  of a  la r g e
scien t ific a n d en g in eer in g  com m u n ity .  Du r in g  th e n ex t  5  y ea r s th e Na tion a l A er on a u tics a n d Spa ce
A dm in istr a t ion  ex pects to dou ble th e n u m ber  of scien t ists a n d en g in eer s in  th is a r ea ,  to in cr ea se its ou t la y s for
sa la r ies a n d ex pen ses to $6 0 m illion  a  y ea r ; to in v est  som e $2 00 m illion  in  pla n t  a n d la bor a tor y  fa cilit ies; a n d to
dir ect  or  con tr a ct  for  n ew  spa ce effor ts ov er  $1  billion  fr om  th is Cen ter  in  th is City …

8 Ma n y  y ea r s a g o th e g r ea t  Br it ish  ex plor er  Geor g e Ma llor y ,  w h o w a s to die on  Mou n t  Ev er est ,  w a s a sked w h y  did h e
w a n t  to clim b it .  He sa id,  “ Beca u se it  is th er e.”

9 Well,  spa ce is th er e,  a n d w e’r e g oin g  to clim b it ,  a n d th e m oon  a n d th e pla n ets a r e th er e,  a n d n ew  h opes for
kn ow ledg e a n d pea ce a r e th er e.  A n d, th er efor e,  a s w e set  sa il w e a sk God’s blessin g  on  th e m ost  h a za r dou s a n d
da n g er ou s a n d g r ea test  a dv en tu r e on  w h ich  m a n  h a s ev er  em ba r ked.

Th a n k y ou .

(Joh n  F. Ken n edy . Septem ber  1 2 ,  1 9 6 2 . Rice Sta diu m , Hou ston , TX)



Write an essay in which you explain how President Kennedy builds an argument to expand and
move forward with the United States’ space program. In your essay, analyze how Kennedy uses
one or more of the features listed above (or features of your own choice) to strengthen the logic
and persuasiveness of his argument. Be sure that your analysis focuses on the most relevant
aspects of the passage.

Your essay should not explain whether you agree with Kennedy’s claims, but rather explain how
the author builds an argument to persuade his audience.

SOAPS:

1. Speaker: Who is speaking? What credentials does this person have to make his speech
believable?

2. Occasion: What was the reason for President Kennedy to give this particular speech?

3. Audience: Who is the audience for this speech? What do you know about them?

Can you figure anything out about their values based on how President Kennedy speaks to them
and what he says?

4. Purpose: What is JFK’s goal?

5. Subject: What is the main idea of the speech?

Appeals:

1. Appeal to Emotion: What does President Kennedy say to appeal to his audience’s emotions?

These words/phrases would appeal to which emotion(s)?

2. Appeal to Logic: What does President Kennedy say to appeal to his audience’s logic and reason?

How might these words/phrases appeal to logic or reason?

Awesome job! Now take a look at this page to see if your ideas can be found within ours and to grab some
ideas of things you may have missed. Once you have the main points of the speech, it’s time to start
analyzing.



TASK 2: ANALYSIS
Remember: A good score on one task does not guarantee a good score on another. Doing a good job of
explaining the main idea of the speech and the details that support that main idea will get you a good
Reading score, but now we need to talk about Analysis.

For the Analysis task, you’ll have to determine the pieces of evidence, stylistic elements, or logical
reasoning the author uses to effectively achieve his or her objective.

According to ETS and the College Board, your Analysis score will be based on your ability to:

• analyze the source text and understand the analytical task
• evaluate the author’s use of evidence, reasoning, and/or stylistic and persuasive elements, and/or

features chosen by the student
• support claims or points made in the response
• focus on features of the text most relevant to addressing the task

For this task, you will need to explain the author’s choice and use of specific elements in the essay. It’s not
enough to say, “The author uses a quote to appeal to the audience’s reason.” You have to explain how the
quote appeals to the audience’s reason. This task is all about the how and why. Look for facts, evidence,
literary devices, persuasive elements, and other elements the author has used to form his or her
argument.

Here are some common style elements that may show up in the text.

Style Detail Definition Example
Allusion A brief reference to a person,

thing, or idea from history,
literature, politics, or something
with cultural significance.

“Don’t ask him for a donation; he’s
a total Scrooge.”
“Chocolate was her Kryptonite.”

Comparison Comparing two distinct things;
the author/speaker makes a
connection between them

“Juliet is the sun.”
“My love is like a red rose.”

Diction The author’s choice of words. “Skinny” instead of “slender”
sounds less flattering.
Slang or vernacular gives a text an
informal feel, while a professional
vocabulary makes a text feel more
formal.

Hyperbole Exaggeration not meant to be
taken literally

“I’m so hungry I could eat a
horse.”

Imagery Using language that appeals to
our senses. Visual representation
of an object or idea is a common
perception of imagery, but
imagery actually can create ideas
that appeal to all five senses.

“The woman walked by, trailing a
thick, cloying cloud of perfume.”
“The percussive thump of the large
drums vibrated in her chest as the
band marched by.”

Juxtaposition Placing two ideas side-by-side in
order for the audience to make a
comparison or contrast

“It was the best of times, it was
the worst of times…”



Repetition Deliberate repetition of a letter,
word, or phrase to achieve a
specific effect.

“We shall not flag or fail. We shall
go on to the end. We shall fight in
France, we shall fight on the seas
and oceans, we shall fight with
growing confidence and growing
strength in the air…”

Statistics or quotes A writer or speaker may add
credibility to his or her argument
by adding data or quotes from a
respected/recognized source.

A quote from the American
Academy of Pediatrics in a speech
about best practices for carseat
use.

Syntax How words are put together to
achieve a certain effect. First and
last words of an idea can be
particularly important.

An author who wants to convey a
message quickly or urgently might
choose to use short, direct
sentences, while an author who
wants to deliberately slow down a
text may use longer, more
convoluted sentences.

Tone The attitude of the author/speaker
toward the subject

Sarcastic, professional, critical

Note: These devices are deliberately used by the author/speaker for a specific purpose. You will need to
know the purposes of the devices and their effects on a text, but you will not need to know the specific
names.

Spot the Element
Let’s read the following pieces of text and then identify the rhetorical device used in each.

“…raised herself on one round elbow and looked out on a tiny river like a gleaming blue snake winding
itself around a purple hill. Right below the house was a field white as snow with daisies, and the
shadow of the huge maple tree that bent over the little house fell lacily across it. Far beyond it were the
white crests of Four Winds Harbour and a long range of sunwashed dunes and red cliffs.”

—L.M. Montgomery, The Road to Yesterday

• Which of the five senses is appealed to most strongly in Mongomery’s description of the setting?

If you are thinking vision, then you are correct! Montgomery uses imagery (detailed descriptions) to
allow the reader to “see” the setting.

• What literary device does Montgomery use to describe the river and the field of daisies?

Comparisons! Montgomery compares the river to a “gleaming blue snake” and the daisies to a “field
white as snow.” These comparisons allow the reader to connect the images to something already in his
mind to create more vibrant image.

“Well now, one winter it was so cold that all the geese flew backward and all the fish moved south and
even the snow turned blue. Late at night, it got so frigid that all spoken words froze solid afore
they could be heard. People had to wait until sunup to find out what folks were talking about
the night before.”

• In this excerpt from a tall tale about Paul Bunyan, which literary device is used to great effect?

If you are thinking hyperbole, then you are correct! Think about what the author’s goal for using that



particular device might be. Hyperbole helps the author communicate to the reader that it wasn’t just plain
old cold. It was incredibly cold. However, instead of just using italics like we just did, the author used the
much more creative exaggeration of words freezing in midair to get his point across.

“Jackson pulled back the curtain to look at the rain. ‘Better start building that Ark,’ he said over
his shoulder.”

• What does Jackson mean?

He means that it is raining really hard. How would you know that? Jackson says to start building an
“ark,” a reference to Noah’s Ark, which he had to build to survive a great flood. What literary device is
this? Allusion. An allusion is a reference to something (usually another great work, event, or person)
without explicit mention of it.

LITERARY DEVICES DRILL
Now let’s think back to the speech by President Kennedy. Go back and read for stylistic elements. Write
down any stylistic elements you find on a separate sheet of paper. When you are done, compare your
findings with ours below.

Here are some examples of style devices and rhetorical elements you may have found in the speech.

• Metaphor: JFK uses the metaphor of space as the ocean when he says, “We set sail on this new
sea” in the first paragraph. This metaphor is continued later in the paragraph with “whether this
new ocean will be a sea of peace.”

In the seventh paragraph, JFK says that Houston will “become the heart” of a large scientific
community.

Rice will “reap the harvest” of the new advancements in technology.

Imagery: JFK mentions “feeding the fires of war” which creates the image of war as a dangerous,
uncontrollable element of nature.

• Syntax: JFK (who is widely remembered for his distinct syntax in his speeches) uses rhetorical
questions such as “Why choose this as our goal?” He also uses repetition frequently. He asks
several rhetorical questions in a row in the second paragraph. In the third paragraph he repeats
the phrase “We choose to go to the moon.”

• Allusion: JFK makes an allusion to Charles Lindbergh flying across from New York to Paris on
his Spirit of St. Louis plane, completing the first solo crossing of the Atlantic with the words
“Why, 35 years ago, fly the Atlantic?”

JFK makes an allusion to Texas being “the furthest outpost on the old frontier of the West.” This
refers to the outer line of settlement in the United States moving steadily west and the fact that
the location of his speech was, at one point, the furthest west that the country extended.

• Statistics and Quotes: JFK mentions specific figures for spending on the new space program
such as “$60 million a year” for salaries and expenses, “$200 million” in plant and laboratory
facilities, and “over $1 billion” to contract for new space efforts.

• Diction: We “choose” to go to the moon instead of “We are going to the moon.”

JFK describes the entire plan to go the moon as an “adventure” instead of “budget line item” or



“task” or even “journey.”

PUTTING IT ALL TOGETHER
Now that you have identified the parts of the speech, appeals, and the literary devices used in the passage
on this page, you have to figure out how those come together to create an effective argument.

This chapter ends with a drill that allows you to do just that. Reread President Kennedy’s speech and look
over your notes, and then answer the questions starting on this page. When you’re done, turn to this page
to see how your answers compare with ours.



Reading and Analysis Drill
Answers and explanations can be found on this page.

1. How did the president’s appeals help make his speech more effective for his listeners? What
would have been motivating for them, and why?

2. If he had been speaking to a different audience, would some of these strategies have been less
effective? Explain.

3. What is the tone of the passage? How do you know?

4. What are some specific examples of word choice (diction) that make the speech convincing? Can
you explain why? What word choices would have meant the same thing, but been less
convincing?

5. How does the structure of the speech impact his audience? Does the order in which the ideas are
presented affect the argument? Why or why not?

6. What would you consider the three most effective parts of the speech? (These will be the basis for
your essay body paragraphs.)





CHAPTER DRILL ANSWERS AND EXPLANATIONS

SOAPS and Appeals Drill

SOAPS

1. Speaker: Who is speaking? What credentials does this person have to make his speech
believable?

The speaker is the current (1962) President of the United States, John F. Kennedy. The job of the
presidency alone carries enough weight for people to listen. However, Kennedy does mention his
presidency in lines such as “during my incumbency in the office of the Presidency,” probably to
keep that authority in the minds of his listeners.

2. Occasion: What was the reason for President Kennedy to give this particular speech?

JFK wanted to promote and rouse support for the United States’ new space program. In
paragraph 4 he says, “…I regard the decision to shift our efforts in space from low to high gear as
among the most important decisions made…”

3. Audience: Who is the audience for this speech? What do you know about them?

JFK mentions both Rice University and Houston in his speech, making several references that
would be significant to those people. We know that they care about their university and their city,
and we know they have school spirit! (In paragraph 2, JFK asks several questions including why
climb a mountain, why fly across the Atlantic, and “Why does Rice play Texas?” You can almost
imagine the listeners cheering at this reference.)

Can you figure anything out about their values based on how President Kennedy speaks to them
and what he says?

We know they value their community because JFK makes several references to the good that this
effort will do the locals such as more jobs and a better economy. We know they value education
and the furthering of science because JFK discusses the benefit to the scientific community as
well as the medical community. We know they value the idea of a God and his goodwill since
JFK makes a point to “ask God’s blessing” on his mission.

4. Purpose: What is President Kennedy’s goal?

JFK wants to garner support and excitement for the mission to put a man on the moon. He has
come to Houston specifically to try to get the locals on board since they will be incredibly
important to the entire effort. Evidence for this is right in the first paragraph.

5. Subject: What is the main idea of the speech?

JFK’s main idea is that putting a man on the moon will not only be positive for the local
community, but also something America must do because Americans do not shy away from a
challenge.

Appeals



1. Appeal to Emotion: What does President Kennedy say to appeal to his audience’s emotions?

• JFK discusses how space science will become either a “force for good or ill,” and the outcome
depends on humanity. He mentions the need for America to “occupy a position of pre-
eminence” so that we can steer the outcome, directly appealing to his audience’s sense of
responsibility and patriotism.

• JFK repeatedly discusses that “we choose to go to the moon” not because it is easy but because
it is hard. He discusses that it will be “the most hazardous and dangerous and greatest
adventure on which man has ever embarked.”

• JFK uses words like “set sail” and “furthest outpost” and “old frontier of the West.” These would
appeal to the adventurous spirit.

• JFK tells his listeners that there is knowledge to be gained for “all people,” and that space is
“hostile to us all.” That would effectively pull people together and inspire unity.

• JFK discusses “Rice play[ing] Texas” as an example of something that is hard, but is done
anyway. (Here he is referring to their football teams competing since Texas historically has a
good football team and Rice, not so much.) Pride! Go team!

• JFK asks for “God’s blessing on the…adventure.” Christian values.

2. Appeal to Logic: What does President Kennedy say to appeal to his audience’s logic and
reason?

• He makes a reference to “35 years ago, fly[ing] the Atlantic.” This shows the audience that
there have been things in the past that we felt were impossible and dangerous that are now
commonplace to us. Flying across the Atlantic Ocean is a logical comparison to space travel.

• He discusses how “science and education will be enriched by new knowledge” as well as many
other references to the benefits of space travel and space science including to Rice University
specifically. By showing the benefits to the scientific community, he gives people an under
standing that the benefits are worth the risks and costs. It also gives them a personal stake in
the decision for any that work or attend Rice University in the science fields.

• He reassures the audience that we will not “go unprotected.” This makes his audience feel as if
it is not a hasty and unreasonably unsafe decision. Appeals to those that might be dubious
towards the prospect of space exploration.

• He mentions how many jobs have already been created and how the region and the state will
flourish as “the heart of a large scientific and engineering community.” The long-term benefits
to the Houston area are clearly positive outcomes.

Reading and Analysis Drill
Here are some possible answers to the previous questions. Yours may or may not match—these answers
are possible answers, not the only correct ones.

1. The president’s appeals to emotion fill his listeners with a sense of participation in the “adventure”
that is putting a man on the moon. The listeners are not simply listening to a government official
explain why he made a decision; they are made to feel pride, unity, control, and patriotism. The
president’s words make the listener feel as if he, as an American, is brave for taking this on. The
listener feels like a pioneer who is doing what his ancestors before him did: exploring the
unknown. The president’s appeals to logic motivate the listeners to support the mission because of
all the prosperity it will bring their community. First, the president helps them understand that
goals that have seemed as impossible in the past have been accomplished to quell any doubters.
Then, he details all of the wonderful things that will take place in Houston when the change



takes place and for many years to come.

2. Had the president been speaking to a Portuguese audience, it is much less likely that they would
have been excited about American patriotism or felt any nostalgia for the American pioneering
heritage. Even if the president had simply been in another state, all of the details about how
Houston will benefit would not have been as effective. What do the residents of Cheyenne,
Wyoming, care about jobs in Houston?

3. The tone of this passage is inspiring and determined. The passage begins with the phrase “We set
sail on this new sea,” which conveys the idea of exploration and discovery, connecting the earliest
explorers and founders of America. Although Kennedy acknowledges the uncertainty
surrounding such a venture (exploring space), his tone is confident and self-assured: “I do say
that space can be explored and mastered”; “We choose to go to the moon…and do other things,
not because they are easy, but because they are hard…”; “…we shall make up and move ahead.”
Finally, he ends with a short anecdote about the British explorer George Mallory, who explained
his reasons for climbing Mount Everest as such: “Because it is there.” Kennedy’s words are
infused with an adventurous spirit, a perseverance in the face of challenges, that encapsulates the
philosophical underpinnings of the United States.

4. When the president chose to use the word “choose” in the famous line “We choose to go to the
moon,” he was making a wise choice. Or perhaps it was the president’s speechwriter—but either
way, this word is more powerful than had he said something like “We probably should go to the
moon” or “We can try to go to the moon.” The word choose puts the power of choice in the
listener. When people believe they are choosing something (even if a speaker tells them they are
choosing it), they feel empowered. Another example of diction that made the speech convincing
is the president’s use of the word “adventure” in his concluding remarks. In describing his
mission to put a man on the moon as an “adventure” he avoided the negative doubts of some
listeners. “Adventure” is positive and exciting. He could have said “we ask God’s blessing on the…
most expensive decision on which man has embarked” or “on the…overwhelming task” both of
which would leave the listener with a sense of cynicism or uncertainty. There are lots of great
choices for convincing diction in this speech, so if you found another example, that’s great!

5. The order of Kennedy’s speech is carefully constructed to emotionally captivate the listener. This
is a skill that political speechwriters must have, or they will probably not keep their jobs very
long. Kennedy’s opening brings the listeners in by making them feel as if space exploration is
their responsibility (which makes them continue to listen earnestly). The middle of the speech
addresses doubts and concerns, which reassures people and makes them feel as if Kennedy is
forthright. The ending discusses the benefits that the listeners will reap and wraps up with a tie in
to several previously mentioned points, which gives the speech a nice closure. In his last
sentence, Kennedy entreats God for a blessing, which ends the speech on a humble note. All of
these pieces fit together in exactly that order to ensure that the listener will feel all of those things.
If Kennedy had begun humble and ended doubtful, the listeners would get the feeling that he
wasn’t very confident.

6. There is no correct response here as there are many possible answers. Here are three of the
effective parts of the speech that you could write about. However, if you wrote a different set of
three, that’s fine. You should pick whichever three seemed the most effective to you.

1. Nostalgia for the listener’s pioneering heritage (Appeal to Emotion)

2. Addressing the concern that America is already behind in the space race (Appeal to Logic)

3. Pointing out the local benefits (Appeal to Logic)



Summary
◦ The SAT Essay may be “optional,” but you should always opt to do it—especially if you’re not sure

whether the schools you’re applying to require it. It’s better to be safe than sorry—and to sit for an
extra 50 minutes once rather than have to sit for the entire test a second time after finding out you
need the essay to apply to your dream school!

◦ The essay is comprised of three separate tasks that will be scored individually: Reading, Analysis,
and Writing.

◦ The essay does not require you to agree or disagree with a position or to write about a personal
experience. Instead, you will have to read a passage and analyze how the author builds his or her
argument.

◦ To score well on the Reading task, you will have to be able to identify (in your essay) the main idea
and supporting details of the text. Think SOAPS:
• Speaker
• Occasion
• Audience
• Purpose
• Subject

◦ To score well on the Analysis task, you will have to be able to explain (in your essay) how the author
uses specific style elements and rhetorical devices to create an effective argument.

◦ While reading and analyzing the passage, you should also think about whether the author makes
any kind of appeal (to credibility, emotion, or logic) to his or her audience.



Chapter 19
Writing the Essay
Alright! You’ve annotated, you’ve SOAPS’ed, you’ve made connections, and now you actually get to write
the essay! In this chapter, we’ll go through the basic parts of an effective essay and provide essay writing
tips, a bunch of sample essays, and some feedback from our SAT experts.



TASK 3: WRITING
The previous chapter covered the first two tasks required to develop your essay: Reading and Analysis.
Now we turn to the third and final task: writing the essay. According to ETS and the College Board, your
Writing score will be based on whether you:

• make use of a central claim
• use effective organization and progression of ideas
• use varied sentence structures
• employ precise word choice
• maintain consistent, appropriate style and tone
• show command of the conventions of standard written English

This is also where you show your grader that you have read, understood, and analyzed the text.

SAT ESSAY TEMPLATE

Introduction
Your introduction needs to do three things:

1. Describe the text. This is where you’ll bring in the SOAPS points. This can be done in one
sentence.

2. Paraphrase the argument. This is where you’ll show your grader that you understand the text
by concisely summing up the main points and the overall message of the text. The Reading score
comes from your demonstration of comprehension of the text.

3. Introduce the examples you will be discussing in the body paragraphs. You will
establish a framework in your introduction that you should then follow for the rest of the essay.

Body Paragraphs
The body paragraphs will focus on different appeals or style elements the author uses to effectively
communicate the argument. Each body paragraph will need to do the following:

1. Name and explain the rhetorical device or appeal.
• Where is it in the text?
• Use short, relevant quotes to show you understand the text and the rhetorical device, but do not

rely on long excerpts from the passage. In order to get a high score, you need to use your words
to explain what’s going on.

2. Identify the effects of the author’s rhetorical choices.
• Explain the connection between the rhetorical device/appeal and the text, and your argument

in general. Do not simply quote chunks of text and then briefly paraphrase. Your goal is to
answer the question, “How does this contribute to the author’s argument?”

• For example, do not simply say, “This is an example of imagery.” Explain why the imagery is
effective. Perhaps the author’s descriptions of the beautiful sunset effectively draw in the reader,
creating an emotional connection between the author and her audience. This connection may
make the audience more sympathetic to the author’s subsequent points because there is an
emotional connection now.



• Explaining how the device or appeal works is how you show your grader your ability to analyze
the text.

Conclusion
1. Restate the goal of the text and briefly paraphrase the elements you discussed in your essay.
2. Be concise and accurate.

SAT Essay Writing Tips

• Maintain formal style and objective tone. Avoid “I” and “you.” Do not use slang.
• Use varied sentence structure.
• Write neatly.
• Use clear transitions.
• Use short, relevant quotes from the text.
• Don’t worry about official terms for things. “Appeal to the emotions” is fine instead of

specifically referencing “pathos,” and “comparison of two things” can be used instead of
referring to a metaphor. If you do know the official terms, though, feel free to use them!

Essay Writing on
the SAT

Employing these techniques
in your essay w ill

help boost your score!

SAMPLE ESSAYS
Let’s take a look at a few final products for the prompt introduced in the previous chapter. (See this page.)
Be sure to notice what scores they received and why.

Note:
You can f ind blank essay

answ er sheets in your on-
line tools that accompany

this book. Just register
your book (see “Register

Your Book Online!”
) to unlock your

Student Tools, and then
dow nload and print the

forms. (For good measure,
w e’ve also included extra

bubble sheets.)

Sample Essay 1
In his eloquent speech at Rice Stadium, former-President Kennedy wields a vast array of oratory tools and



constructs a case for investment in space exploration. Throughout his address, Kennedy makes use of evidence,
reasoning, and stylistic elements that together form his argument for the decision that the United States should
become a dominant force in the new field of space exploration, and attempt to reach the moon.

Kennedy begins his address with an analogy of space exploration as a “new sea,” which he effectively continues
by referring to the possible future of space as “whether this new ocean will be a sea of peace,” and revisits in his
final plea for divine blessing “as we set sail.” The ocean is not the only natural analogy utilized by Kennedy in his
speech, for he also makes use of references to mountaineering through the rhetorical question “why climb the
highest mountain,” as well as quoting George Mallory’s stated reason for the expedition up Mount Everest:
“Because it is there,” and stating that “space is there, and we’re going to climb it.” Beyond natural analogies,
Kennedy paints with colorful language, such as speaking of “the fires of war,” “reap the harvest,” the “infancy”
of space exploration, and old Houston as “the furthest outpost on the old frontier.” Kennedy also appeals to the
locality in which he speaks by asking “Why does Rice play Texas?” and referencing “your City of Houston.”

Kennedy’s address makes use not only of creative language, but also of pieces of evidence. The primary
evidence with which he appeals is a list of beneficial economic results of space exploration. He specifies that the
area of Houston will see “double the number of scientists and engineers,” bear an increase in “salaries and
expenses to $60 million a year,” receive investments of “some $200 million in plant and laboratory facilities,” and be
the source of funds “for new space efforts [of] over $1 billion.” In addition to economic gains, Kennedy mentions a
long list of educational boons such as “new knowledge of our universe and environment,” “new techniques of
learning and mapping and observation,” and “new tools and computers for industry, medicine, the home as well as
the school.”

Mixed among the evidential and rhetorical components of Kennedy’s address are threads of reasoning, which
display the thought process by which Kennedy supports his appeal for national movement towards the exploration of
space. Kennedy provides many reasons for the decision, including the universal appeal of “new knowledge to be
gained, and new rights to be won.” Some of the other explanations Kennedy provides for the decision include that
“space science…has no conscience of its own,” that the “opportunity for peaceful cooperation may never come
again,” and that space exploration is worth doing “because [it is] hard,” which—while apparently paradoxical—
Kennedy explains as well-reasoned since “that goal will serve to organize and measure the best of our energies
and skills.” He incorporates additional thoughtful elements as he discusses that while “we are behind,…we do not
intend to stay behind, and in this decade we shall make up and move ahead.”

Through these variable forms of evocative language, supportive evidence, and sound logic, former President
Kennedy forges an appeal to his audience that is well-rounded and subtly sculpted into an address that
exemplifies the oratory skill for which he was well known.

Score
Reading: 8
Analysis: 4
Writing: 8
SAT Experts Say: This essay contains a very impressive summary of the argument, but very little
analysis. It is clear that this student can identify the stylistic elements, but he or she does not discuss their
impact on the reader or why the author uses them.

A Perfect Score



As you read this sample
essay, take note of how

the student applies the
w riting tips from this page.

Sample Essay 2
The powerful impact of President Kennedy’s speech at Rice Stadium on the controversial decision to direct money
of the United States towards building a preeminent space program lies in the eloquence and universality with
which he weaves his appeal. Through analogies as well as acknowledging and addressing the concerns of those
dubious towards the idea of space exploration, Kennedy crafts a persuasive argument, solidified by references
to prior explorations and details of economic incentives.

Perhaps the most necessary element which distinguishes a well-formulated argument from a mere exercise of
rhetoric is the proper use of supportive evidence, of which President Kennedy’s address incorporates several
examples. The first example he utilizes is subtle, but powerful. The United States had invested significantly in
the development of nuclear technology, and part of the argument for that investment had been that nuclear
technology could be used by the United States for its own benefit and protection, or against the United States
by foreign nations who may intend harm. That argument translates clearly to space as well in Kennedy’s words
that “Whether [space science becomes] a force for good or ill depends on man, and only if the United States
occupies a position of pre-eminence can we help decide [the future of space].” A further piece of evidence
Kennedy uses to support his argument is the example of flight across the Atlantic. President Kennedy reminds his
audience of this event in order to reference a previous accomplishment that had also once been seen as
prohibitively difficult, much as practical exploration of space was seen by many in 1962. In his address, Kennedy
also utilizes another evidentiary category, filling the second half of his speech with a lot of specific economic
benefits for the area surrounding Houston from the newly bolstered space program as it develops, designed to
overwhelm the listener with this positive side of investment.

Kennedy’s mastery of persuasive rhetoric plays out not only in the evidence to which he refers, but also in the
analogies woven through his address, which serve to evoke emotional responses in his listeners. The initial words of
Kennedy’s address provide the first of these analogies. Rooted in the history of exploration, Kennedy states that
“We set sail on this new sea.” A form of evidence in itself, this analogy serves to recall the listener’s mind to a
frontier that was once seen as unfathomably expansive and beyond human mastery. Kennedy continues the sea
analogy by saying that space may become “a sea of peace or a new terrifying theater of war,” calling to the
listener’s mind the unpredictable nature of the sea itself to be calm or horrifyingly volatile, as he suggests that
the position of the United States in space exploration may decide the nature of this new frontier. Kennedy also
reaches further back into the historical commonality of his listeners as he analogously describes Houston as “once
the furthest outpost on the old frontier of the West” in order to call the listener’s mind to the nature of change
over time. The Houston in which Kennedy gave this speech looked essentially nothing like the Houston of the old
West, and this analogy provokes the listener’s imagination to project the possibilities for a new Houston, built on a
strong space program. A third analogy with which Kennedy appeals to his listeners’ emotions is the reference to
their local sports team. As Kennedy asks “Why does Rice play Texas?” he seeks to raise the ubiquitous sense of
pride many feel for their sports teams of preference, which he hopes may translate to a sense of national pride
for the space program.

As most any well-crafted argument will do, Kennedy also acknowledges the arguments of those who may hold a
counter perspective. By asking “But why, some say, the moon?” Kennedy introduces a potential counterargument
that the goal of reaching the moon may be arbitrarily lofty. Rather than dismissing this point as irrelevant,
Kennedy seeks to disarm it by embracing the lofty nature of reaching the moon and calling attention to other
lofty goals deemed worthwhile, such as to “climb the highest mountain” and “fly the Atlantic.” He continues to
acknowledge the nature of this potential objection by saying that the goal has been chosen “because [it is]
hard,” and therefore will “serve to organize and measure the best of our energies and skills.” Another possible
counterargument Kennedy addresses is that “we are behind…in manned flight.” Again, Kennedy could have



easily attempted to dismiss this argument by protesting that the gap is small, but he instead chose again to
affirm the objection by stating “we…will be behind for some time”. Having fully acknowledged the strength of this
potential problem, Kennedy then proceeds to describe the precise means by which the United States “shall make
up and move ahead” through “new knowledge,” “new techniques,” and “new tools,” which Kennedy seamlessly
segues into economic benefits, as described above.

The difficulty of dissecting an address like that of President Kennedy at Rice Stadium is itself a final example
of the persuasiveness of Kennedy’s rhetoric. The power of Kennedy’s address can be seen most clearly in the
interwoven nature of all its elements. Through the marriage of these different elements, Kennedy’s speech
encourages, calms, and inspires.

Score
Reading: 8
Analysis: 8
Writing: 8
SAT Experts Say: This student shows a clear understanding of the text and writes a solid piece
analyzing the author’s argument. He or she indicates what Kennedy does (ex: “fill[s] the second half of
his speech with a lot of specific economic benefits”) and then tells us why Kennedy did it (“to overwhelm
the listener with this positive side of investment.”) This is the analysis that was lacking in Sample Essay 1
which, combined with good comprehension and solid writing skills, earned this essay a perfect score.

Sample Essay 3
Kenedy gave a speech about going to the moon. It’s got a lot of stylistic elements in it. His whole speech is about
how dangerous it is and how we should do it because it’s dangerous. He says it’s like Everest and that’s hard and
it killed a guy who tried to do it but we oughta do it anyway. At the beginning he said it was like going to sea
and it would be dangerous because of hostile pirates or something. And that it’s like Rice playing Texas. So
maybe he could of meant we should do hard stuff even though you’ll probably lose or die. Also he said it’s like the
Old West. I think maybe we like people trying do things that are dangerous, so maybe that’s why people like this
speech so much.

Score
Reading: 2
Analysis: 4
Writing: 2
SAT Experts Say: This student demonstrates practically no comprehension of the passage. The essay
does not present an argument, but rather makes general statements about the essay that do not have any
relevance to the prompt. In addition, the essay is sloppily written, including several spelling and
grammatical errors––“Kenedy,” “oughta,” “could of,” and so on. The tone is too informal (“because of
hostile pirates or something,” “we oughta do it anyway”), and the writing is disorganized; there is no
logical progression of ideas. This essay would receive a low score.

Sample Essay 4
In 1962, President John F. Kennedy delivered a stirring, poetic speech at Rice Stadium. He structured his address
using complex rhetorical devices that make it an exemplar for the ages. In particular, he spoke in a direct, simple
manner that was very accessible to his audience, but layered that simple speech with complex rhetorical
flourishes such as alliteration, anaphora, and epistrophe throughout. As a result, the address created a pleasing
auditory effect that kept the audience engaged throughout the speech.



Beginning with his first words, and continuing throughout the address, President Kennedy used alliteration to
capture the attention and the mood of his audience. In the first paragraph alone, Kennedy references setting
sail on the new sea, feeding the fires of war, and the mistakes that man has made. Like a newspaper headline
or song lyric, these phrases have a rhythm that make them catchy and memorable and demands the attention
of the audience. At key lines the speech even settles into an iambic rhythm before returning to a blank prose
style.

The pleasing rhythm of Kennedy’s address is also significantly enhanced by his use of anaphora and epistrophe
(also referred to as anadiplosis). Kennedy frequently employs anaphora—the repetition of beginning words in
parallel phrases—at key points throughout his speech, and practically in every paragraph. In the first paragraph he
repeats the phrase “I do”; in the second, rhetorical questions beginning with a repeated “why”; in the third, “we
choose” repeated, followed by “because” repeated, followed by “one” repeated; and so on. And as he closes the
speech, Kennedy uses epistrophe, the complementary device in which a word or phrase is repeated at the end of
successive parallel clauses, noting that various things “are there”. This repetition of phrases has a very powerful
effect on the listener, because the phrases are so memorable when repeated, subconsciously leading the listener
to conclude that the point being argued must be very important.

Through his use of evocative language, President Kennedy devised a speech that has a powerful effect on his
audience. The combination of plain language with rhythm, repetition, and rhetoric evinces Kennedy’s mastery of
oratory and makes his address live on through the ages.

Score
Reading: 2
Analysis: 6
Writing: 6
SAT Experts Say: The main problem with this essay, as reflected in the scores above, is that the student
fails to show whether he or she actually understood the speech and its central ideas. The essay lacks
interpretation of the content of the speech itself, focusing only on its rhetorical devices. Although the
essay does a good job of identifying these devices, the discussion does not point to the purpose of the
essay; in other words, the student does not sufficiently explain how those devices are used to support
Kennedy’s specific claims. However, the essay demonstrates solid writing skills and offers a decent
analysis of the stylistic devices and other technical elements.

Sample Essay 5
In 1962, John F. Kennedy gave an inspiring speech at Rice Stadium designed to convince his audience that space
exploration was worth the risk, expense, and commitment that would be required. He employed a variety of
rhetorical devices in composing a complex and powerful message.

One prominent feature of President Kennedy’s speech was its use of simile and metaphor. In the first paragraph,
Kennedy begins by comparing the mission to the moon to an ocean voyage, implicitly comparing space exploration to
the discovery of America. He begins by stating that we “set sail on this new sea”, and elaborates by emphasizing
that the United States can use its power to help determine whether that “new ocean” will be a “sea of peace” or
rather a dangerous mistake. He continues to make metaphorical comparisons by posing rhetorical questions about
climbing a mountain and making a trans-Atlantic flight – past examples of once-impossible tasks that were
undertaken and achieved through hard work and perseverance.

Another important feature of Kennedy’s speech is his use of facts and supporting evidence to bolster his
argument. Kennedy acknowledges that we “will be behind for some time in manned flight”, but avers that we
“shall make up and move ahead.” He follows this claim with specific supporting evidence. He begins by discussing



scientific advancements in knowledge and technology that he believes will allow the United States to achieve
this goal. He then goes into detail about the positive economic effects that will be brought about by the
investment in the space program, and ties these facts to the overall theme of the essay by analogizing space
exploration to the settlement of the western United States: he describes Houston as “once the furthest outpost on
the old frontier of the West” and imagines it as the heart of a new technological center.

A third device used by Kennedy is reference to local events, history, and pride as he speaks in Houston. By asking
“Why does Rice play Texas?”, Kennedy humorously plays on the long-time football rivalry between the football
teams by putting it in the same category as the first trans-Atlantic flight. Later, he specifically describes plans
to invest in advanced technology at Rice, as well as the city of Houston (“your City of Houston”), the region, and
the state of Texas as a whole.

By using these techniques of analogy, supporting evidence, and reference to local facts and history, Kennedy
created a very complex and interesting speech. While many of his other speeches may be better known, this
speech is an excellent example of the depth of his rhetorical skill.

Score
Reading: 6
Analysis: 4
Writing: 6
SAT Experts Say: This is a solid essay that demonstrates sufficient comprehension of the speech, its
central ideas, and important details, and that uses evidence from the speech to support its argument. In
addition, the essay follows a clear, logical progression of ideas and shows effective use of language in
writing. There is also a clear introduction and conclusion. However, this essay would lose points in the
Analysis category, as the student doesn’t go far enough in explaining the importance of the speech’s
features.

Sample Essay 6
This speech is about how we should go to the moon. He starts by talking about how it’s like an ocean and it could
be a hostile theater of war, so we should protect ourselves when we set sail in space.

In the next paragraph he says that space is like climbing a mountain or like Rice playing Texas. I guess he’s trying
to make a joke with the audience, because Rice always loses to Texas, but that’s not a very smart thing to
compare going to space to.

Next he’s all like it will be so hard it will be to go to space. And we’ll be behind for a long time and then ahead.
Mr. Negative, right? That doesn’t make me want to do it.

Then spends a lot of time talking about business industries and money stuff. Boring.

Finally, he says we should go to the moon because it’s like trying climb a mountain. This makes no sense because
he said earlier it was like sailing, and also because why would we want to be like the guy who died trying to climb
a mountain? I guess it’s a cool idea though so we should try to do it, but he should have just said that instead.

Score
Reading: 4
Analysis: 2



Writing: 4
SAT Experts Say: This is very weak essay. Though the essay shows a very basic understanding of the
speech, it does not present a case, contain analysis, or respond to the prompt in any way. While the tone is
very informal and even flippant, the writing (technically speaking) is mostly error-free, which might earn
the essay a few Writing points. Overall, though, the essay is sloppy, lacks focus, and does not make any
point.



Summary
◦ Writing, the third and final task of the SAT Essay, is about putting all your ideas together in a

coherent, well-written essay.

◦ The essay will not require you to write about a personal experience or give your opinion on a certain
topic. This essay is a technical analysis of an argument, not your opinion about that argument.

◦ In order to get a good score for the Writing task, you should make a claim and be able to support it
with evidence from the passage. You should also organize your thoughts in a coherent, logical
manner, and show command of standard written English by varying your word choice and sentence
structure.

◦ Be sure that your essay has the three key parts: introduction, body paragraphs, and conclusion.
Your introduction should describe the text and paraphrase the argument being made, as well as
introduce the specific elements of the passage and argument that you will discuss in the essay. Your
conclusion should restate the goal of the passage/argument and sum up the points you made.

◦ Keep analysis in mind as you write your essay. You should not merely describe a text, but explain
how that text is written and structured to accomplish a certain goal. And remember: cite evidence!



Part VI
Taking the SAT



THE SAT IS A WEEK AWAY. WHAT SHOULD YOU DO?
First of all, you should practice the techniques we’ve taught you on lots of practice tests. If you haven’t
done so already, take and score the practice tests in this book and online. You can also download a
practice test from the College Board’s website, www. collegeb oard. org.

If you want more practice, pick up a copy of our very own 6 Practice Tests for the SAT at your local
bookstore or through our website, at PrincetonReview. com/bookstore.

Perfect Your Skills
In addition to taking the

practice tests in this book,
you should register your

book (See “Register
Your Book Online!”)

to gain access to
even more practice, as
w ell as other fantastic
resources to enhance

your prep.

Getting Psyched
The SAT is a big deal, but you don’t want to let it scare you. Sometimes students get so nervous about
doing well that they freeze up on the test and ruin their scores. The best thing to do is to think of the SAT
as a game. It’s a game you can get better at, and beating the test can be fun. When you go into the test
center, just think about all those poor students who don’t know how to Plug In when they see variables in
the answer choices.

The best way to keep from getting nervous is to build confidence in yourself and in your ability to
remember and use our techniques. When you take practice tests, time yourself exactly as you will be
timed on the real SAT. Develop a sense of how long 35 minutes is, for example, and how much time you
can afford to spend on cracking difficult problems. If you know ahead of time what to expect, you won’t
be as nervous.

Of course, taking a real SAT is much more nerve-racking than taking a practice test. Prepare yourself
ahead of time for the fact that 35 minutes will seem to go by a lot faster on a real SAT than it did on your
practice tests.

It’s all right to be nervous; the point of being prepared is to keep from panicking.

Veg Out
Although preparation is
key to doing w ell on the

test, you shouldn’t exhaust
yourself trying to cram

information into your
head. Take some breaks

betw een study sessions to
relax, unw ind, and

rest your mind.

http://www.collegeboard.org
http://PrincetonReview.com/bookstore


Should You Sleep for 36 Hours?
Some guidance counselors tell their students to get a lot of sleep the night before the SAT. This probably
isn’t a good idea. If you aren’t used to sleeping 12 hours a night, doing so will just make you groggy for
the test. The same goes for going out all night: Tired people are not good test takers.

A much better idea is to get up early each morning for the entire week before the test and do your
homework before school. This will get your brain accustomed to functioning at that hour of the morning.
You want to be sharp at test time.

Before dinner the night before the test, spend an hour or so reviewing or doing a few practice problems.
The goal here is to brush up on the material, not to exhaust yourself by over-cramming.

Furthermore…
Here are a few pointers for test day and beyond:

1. Eat a good breakfast before the test—your brain needs energy.
2. Work out a few SAT problems on the morning of the test to help dust off any cobwebs in your

head and get you started thinking analytically.
3. Arrive at the test center early. Everyone is headed to the same place at the same time.
4. You must take acceptable identification to the test center on the day of the test. Acceptable

identification must include a recognizable photograph and your name. Acceptable forms of ID
include your driver’s license, a school ID with a photo, or a valid passport. If you don’t have an
official piece of ID with your signature and your photo, you can have your school make an ID
for you using a Student ID form provided by the College Board. Complete instructions for
making such an ID are found on the College Board’s website and in the SAT Registration
Bulletin. According to ETS and the College Board, the following forms of ID are unacceptable: a
birth certificate, a credit card, or a Social Security card. Make sure you read all of the rules in the
Registration Bulletin, because conflicts with ETS are just not worth the headache. Your only
concern on the day of the test should be beating the SAT. To avoid hassles and unnecessary
stress, make absolutely certain that you take your admissions ticket and your ID with you on the
day of the test.

#1: Eat Breakfast
You’ll w ork better on a

satisf ied stomach.

#2: Try Some Problems
Get your mind moving.

#3: Show Up Early
Leave time for traff ic.

#4: Take ID
A driver ’s license,

a passport, or a
school photo ID w ill do.

5. The only outside materials you are allowed to use on the test are No. 2 pencils (wooden, NOT
mechanical), a wristwatch (an absolute necessity), and a calculator. The latest rule is that
mechanical pencils are not allowed. We’re not sure why, but you should take lots of sharpened
wooden pencils just to be safe. Digital watches are best, but if it has a beeper, make sure you turn
it off. Proctors will confiscate pocket dictionaries, word lists, portable computers, and the like.
Proctors have occasionally also confiscated stopwatches and travel clocks. Technically, you
should be permitted to use these, but you can never tell with some proctors. Take a watch and
avoid the hassles.

#5: Take Equipment



A few  sharpened
No. 2 pencils, a w atch,

and a calculator.

6. Some proctors allow students to bring food into the test room; others don’t. Take some fruit
(especially bananas) with you. Save them until your break and eat outside the test room.

#6: Take Fruit or
Other Energy Food

Grapes or oranges can
give you an energy boost

if you need it.

7. You are going to be sitting in the same place for more than three hours, so make sure your desk
isn’t broken or unusually uncomfortable. If you are left-handed, ask for a left-handed desk. (The
center may not have one, but it won’t hurt to ask.) If the sun is in your eyes, ask to move. If the
room is too dark, ask someone to turn on the lights. Don’t hesitate to speak up.

#7: Your Desk…
should be comfortable

and suited to your needs.

8. Make sure your booklet is printed legibly. Booklets sometimes contain printing errors that make
some pages impossible to read. One year more than 10,000 students had to retake the SAT
because of a printing error in their booklets. Also, check your answer sheet to make sure it isn’t
flawed.

#8: Your Test…
should be printed

legibly in your booklet.

9. Make sure you darken all your responses before the test is over. At the same time, erase any
extraneous marks on the answer sheet. A stray mark in the margin of your answer sheet
can result in correct responses being marked as wrong.

#9: Bubble w ith Care
A stray mark

can hurt your score.

10. You deserve to take your SAT under good conditions. If you feel that your test was not
administered properly (the high school band was practicing outside the window, or your proctor
hovered over your shoulder during the test), don’t hesitate to speak up.

#10: We’re Here for You
The Princeton Review  is
proud to advise students
w ho feel their exam w as
not administered properly.



Part VII
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Chapter 20
Practice Test 1
Click here to download a PDF of Practice Test 1.

http://rhlink.com/9781101920480a001


Reading Test
65 MINUTES, 52 QUESTIONS

Turn to Section 1 of your answer sheet to answer the questions in this section.

DIRECTIONS

Each passage or pair of passages below  is follow ed by a number of questions. After reading each passage or pair, choose the
best answ er to each question based on w hat is stated or implied in the passage or passages and in any accompanying graphics
(such as a table or graph).

Questions 1-10 are based on the following passage.

The passage that follow s is adapted from an 1859 novel that follow s the lives of both English and French characters during the French
Revolution.





1. The primary purpose of the passage as a whole is to

A) describe the history between Carton and Stryver.
B) characterize life at the Shrewsbury School.
C) reveal Carton’s character.
D) show that Stryver has been exploiting Carton.

2. Based on the information in the passage, Carton is best characterized as

A) unsound.
B) mercurial.
C) unlucky.



D) imperceptive.

3. Which choice provides the best evidence for the answer to the previous question?

A) Lines 10-11 (“Up…despondency”)
B) Lines 13-14 (“Even…own”)
C) Lines 35-36 (“At this…laughed”)
D) Lines 45-46 (“It’s a…breaking”)

4. As used in line 11, “spirits” most nearly means

A) soul.
B) liquor.
C) essence.
D) jubilation.

5. Based on lines 17-22 (“squaring himself….shoulder him into it”), it can be reasonably
inferred that

A) Stryver is frustrated with Carton’s behavior.
B) Stryver is planning to push Carton into the fireplace.
C) Stryver believes Carton to be comparatively older.
D) Stryver wishes to bully Carton as he did at Shrewsbury.

6. The use of italics in line 55 primarily serves to emphasize Carton’s

A) incredulity.
B) confusion.
C) annoyance.
D) affection.

7. The passage suggests which of the following about Stryver?

A) He is in love with Miss Manette.
B) He believes that Carton lacks the intelligence required to be successful.
C) He does not believe that Carton finds Miss Manette unattractive.
D) He was born into a wealthy family.

8. Which choice provides the best evidence for the answer to the previous question?

A) Lines 32-33 (“I had…was I”)
B) Line 41 (“And whose…that”)
C) Lines 58-59 (“Why…Court”)
D) Lines 63-68 (“Do you…doll”)

9. In context, “desert” in line 79 refers to

A) Styver’s cold demeanor.
B) London’s landscape.
C) Carton’s windows.
D) sunlit dunes.



10. The “tears” referred to in line 85 are “wasted” because

A) Miss Manette will never love Carton.
B) Carton is unlikely to change his ways.
C) Carton’s home is one of squalor.
D) Stryver will continue to exploit Carton’s labor.



Questions 11-21 are based on the following passage and supplementary material.

This passage is adapted from Priit Vesilind, The Singing Revolution. © 2008 by Sky Films Incorporated.





Diagram of Europe follow ing the Nazi-Soviet Pact of 1939, also know n as the Molotov-Ribbentrop Pact. Image adapted from CQ
Researcher.



11. The point of view from which the passage is written is best described as

A) condemnatory of the Soviet Union’s treacherous actions.
B) sympathetic to the Baltic states’ struggle for freedom.
C) dismissive of the idea of non-violent revolution.
D) conflicted about the underlying cause of the revolution.

12. As used in line 18, “collusion” most nearly means

A) conspiracy.
B) impact.
C) separation.
D) danger.

13. In lines 33-36, the author draws a distinction between

A) the tone of Estonian songs and the people’s true feelings.
B) the themes of Estonian folk songs and anthems.
C) the military strength of Estonia and that of the Soviet Union.
D) song festivals in Estonia and those in Latvia and Lithuania.

14. In the context of the passage, the phrase “their reluctance to be absorbed” suggests that
Estonians

A) refused to speak Russian with the many foreigners settlers in Estonia.
B) wanted to have an independent nation.
C) worked to ensure their culture stayed distinct from those of the other Baltic states.
D) were unwilling to devote the amount of concentration to song festivals that the Soviets

demanded.

15. The author includes statistics about the size of the song stage in Tallinn (lines 47-49)
primarily to

A) provide a sense of how large the amphitheater is.
B) indicate the popularity of the tributes to Stalin and Lenin.
C) compare the size to that of similar stages in Latvia and Lithuania.
D) illustrate the wide appeal of the mass song festivals in Estonia.

16. As used in line 66, “burden” most nearly means

A) weight.
B) travail.
C) responsibility.
D) need.

17. The primary rhetorical effect of the last sentence of the passage is to

A) convey the sense of dread that hung over Estonia at the height of the Singing
Revolution.

B) indicate the depth of disagreement between violent and non-violent revolutionaries.
C) show how crucial music and poetry were to Estonia’s fight for independence.
D) communicate the sense of optimistic tension that Estonians felt after the Night Song



Festivals.

18. Which of the following does the passage suggest about Estonia’s relation to the Soviet
Union?

A) Estonia had a richer cultural tradition of singing than the Soviet Union had.
B) Estonia had the political leverage necessary to free itself from the Soviet Union.
C) Estonia was smaller and weaker than the Soviet Union, making violent revolution

impractical.
D) Estonia held song festivals during the Soviet occupation primarily to pay tribute to

Communist icons.

19. The author implies which of the following about Estonian song festivals?

A) They afforded Estonians a medium through which national and cultural pride could
be expressed.

B) They were started during the Soviet occupation to preserve Estonian culture and
language.

C) They were unique in size and format to the country where they were founded.
D) They provided an opportunity to sing songs that were more uplifting than those sung

while working.

20. Which choice provides the best evidence for the answer to the previous question?

A) Lines 19-21 (“So…‘divorce’ ”)
B) Lines 44-46 (“The festivals…Lithuania”)
C) Line 62(“By the late…simmering”)
D) Lines 79-82 (“This…music”)

21. Which of the following claims is supported by the diagram?

A) In the 1939 pact, Germany gained the entirety of Poland.
B) The Soviet Union doubled in size after the pact.
C) Lithuania and Estonia are contiguous countries.
D) The Soviet Union’s gains stretched from the Baltic Sea to the Black Sea.



Questions 22-31 are based on the following passage.

This passage is an excerpt adapted from a speech given in 1917 by American Senator Robert LaFollette. In the speech, LaFollette explains the
special importance of free speech during times of w ar and the relation betw een free speech and democratic governance.





22. The position that LaFollette takes is best described as

A) a law-maker suggesting a new piece of legislation.
B) an impartial observer arbitrating a legal issue.
C) a dissenter arguing for a cause.
D) a pacifist arguing against international conflicts.

23. In the passage, LaFollette draws a distinction between

A) rights that are appropriately and inappropriately sacrificed during war.
B) moments when free speech is and is not necessary.
C) just wars and wars sought for economic interest.
D) the interests of the Nation and the interests of humanity.

24. Which choice provides the best evidence for the answer to the previous question?

A) Lines 6-11(“I have…crime”)
B) Lines 21-27(“I think…war”)
C) Lines 30-31(“He must…power”)
D) Lines 50-57(“I am…humanity”)

25. As used in line 8, “incommunicado” most nearly means

A) justified.
B) sequestered.
C) luxuriously.
D) available.

26. Lines 32-36 suggest that

A) some rights are necessarily given up during war time.
B) restrictions on civil powers are always arbitrary.
C) the Government must be watchful of the military.
D) temporary restrictions may become permanent.

27. Based on the information in the passage, citizen governance is necessary in all of the
following situations EXCEPT

A) electing legislators and executives.



B) negotiating a peace treaty.
C) declarations of war.
D) decisions about military strategy.

28. The principal rhetorical effect of the phrase in lines 48-50, (“its causes…peace should be
made”) is to

A) argue against granting free speech during war by emphasizing the difficulties faced by
the military and the President.

B) suggest the numerous points at which citizens should exercise their free speech during
times of war.

C) discuss three reasons why members of the press are currently unable to speak frankly
without fear.

D) show that LaFollette believes that the citizens understand the dynamics of war far
better than the President.

29. Which choice provides the best evidence for the answer to the previous question?

A) Lines 11-15 (“Private…violated”)
B) Lines 16-20 (“It appears…war”)
C) Lines 30-36 (“He must…restored”)
D) Lines 37-41 (“More than…unclogged”)

30. The author’s attitude toward “the attempt to stifle” (line 63) can be described as

A) sympathetic.
B) apathetic.
C) frustrated.
D) morose.

31. As used in line 83, “inviolable” most nearly means

A) secretly.
B) freely.
C) unbreakable.
D) personally.



Questions 32-41 are based on the following passage and supplementary material.

The follow ing is from a passage about continental drif t and plate tectonics from Science World.







This image show s the three main types of plate boundaries: divergent, convergent, and transform. Image adapted from the U.S. Geological
Survey.



32. Based on the information in the passage it can be reasonably inferred that

A) geological theories are only proven with the help of technological advances.
B) improvements in satellite technology advanced plate tectonics theory.
C) the plate tectonics theory was created in 1965.
D) the San Andreas Fault proved the veracity of plate tectonics theory.

33. In the third paragraph (lines 20-25), what is the distinction the author draws between
continental-drift theory and plate tectonics?

A) Fluidity versus immobility
B) Drifting along versus pushing with purpose
C) Moving through versus moving with
D) Sailing on oceans versus rafting through streams

34. As used in line 42, “convection” most nearly means

A) liquefying.
B) melting.
C) mobilizing.
D) transferring.

35. In line 56, what is the most likely reason the author introduces Yellowstone’s hot springs?

A) As an example of a mid-plate volcano
B) As proof that plates slide past each other
C) As support for an opposing theory
D) As an example of a mid-ocean ridge

36. Which choice provides the best evidence for the answer to the previous question?

A) Lines 3-5 (“It was…activity”)
B) Lines 54-55 (“The volcanoes…northeast”)
C) Lines 60-62 (“As the…activity”)
D) Lines 65-67 (“Plate…them”)

37. As used in line 64, “compatible” most nearly means

A) consistent.
B) adaptable.
C) opposed.
D) skewed.

38. What is the most likely reason the author mentions Iceland?

A) To offer an example of an island created at a mid-ocean ridge
B) To show a contrast between an island and a continent
C) To prove that an island can also be a volcano
D) To assert that the Mid-Atlantic Ridge connects two plates

39. Which choice provides the best evidence for the answer to the previous question?



A) Lines 9-12 (“Plates…other”)
B) Lines 41-44 (“Scientists…Earth”)
C) Lines 49-52 (“Most…center”)
D) Lines 69-72 (“As…islands”)

40. The principal rhetorical purpose of the phrase “Some geologists…separate” (lines 80-84) is
to

A) suggest that scientists are still investigating plate tectonic theory.
B) emphasize the lack of data supporting how fractures separate.
C) reveal that some scientists disagree with the major tenets of plate tectonics.
D) expose a weakness in the continental-drift theory.

41. It can be reasonably inferred from information in the passage and the diagram that

A) continental rift zones always occur beside the ocean.
B) hot spots are molten plumes that travel through the lithosphere to the surface.
C) mid-ocean ridges are caused by the presence of subducting plates.
D) oceanic crust is more rigid than continental crust.



Questions 42-52 are based on the following passage.

Passage 1 is adapted from Theodore S. Melis, Ed., “Effects of Three High-Flow  Experiments on the Colorado River Ecosystem Dow nstream
from Glen Canyon Dam, Arizona,” published in 2011 by the U.S. Geological Survey. Passage 2 is adapted from Paul E. Grams, “A Sand Budget
for Marble Canyon, Arizona—Implications for Long-Term Monitoring of Sand Storage Change,” published in 2013 by the U.S. Geological Survey.





42. The author of Passage 1 most likely believes that the Glen Canyon Dam

A) is a useful tool for managing scarce water resources.
B) was built with a lack of foresight.
C) has decimated native fish populations.
D) has had a calming effect on the aquatic ecosystem.

43. Which choice provides the best evidence for the answer to the previous question?

A) Lines 1-4 (“At the time…Park”)



B) Lines 17-23 (“The humpback…Canyon”)
C) Lines 24-25 (“Annual…regime”)
D) Lines 30-34 (“Pre-dam floods…transported”)

44. The author of Passage 1 mentions scientists and river recreationists primarily to

A) provide support for the idea that the post-dam river looks drastically different.
B) draw a contrast between scientific observations and casual observations of river

conditions.
C) emphasize the spirit of collaboration between the science community and the public in

conservation efforts.
D) prove that the Glen Canyon Dam has had a ruinous effect on the river.

45. Passage 1 suggests that the humpback chub

A) is now extinct in the Grand Canyon.
B) has a small, depressed skull.
C) can survive in changing environments.
D) thrives in high velocity river channels.

46. As used in line 25, “regime” most nearly means

A) government.
B) tenure.
C) system.
D) management.

47. As used in line 65, “suspended” most nearly means

A) stopped.
B) mixed.
C) withheld.
D) hanging.

48. It is reasonable to conclude that controlled floods

A) successfully simulate pre-dam snowmelt floods.
B) contain large amounts of suspended sediment.
C) may be detrimental to the health of the Colorado River.
D) should be done during the months that snowmelt floods typically occur.

49. Which choice provides the best evidence for the answer to the previous question?

A) Lines 58-59 (“Normal…sandbars”)
B) Lines 66-68 (“The suspended…velocity”)
C) Lines 71-73 (“Newly…sand”)
D) Lines 77-79 (“Scientists…low”)

50. The author of Passage 1 would most likely respond to the High Flow Experiments described
in Passage 2 by

A) appreciating the efforts of scientists to maintain the sand supply below the dam.



B) warning of the calamity of interfering with the river ecosystem.
C) questioning the ability of controlled floods to build up sandbars.
D) worrying that reshaped habitats will harm native fish.

51. Which of the following best describes the structure of the two passages?

A) Passage 1 introduces a problem, and Passage 2 proposes a solution to the problem.
B) Passage 1 offers a historical discussion, and Passage 2 describes the implications of a

scientific practice.
C) Passage 1 gives background information, and Passage 2 details recent changes.
D) Passage 1 describes an experiment, and Passage 2 offers suggestions for future action.

52. Which of the following statements is true of Passage 1, but not of Passage 2?

A) The passage gives details of scientific studies conducted on the river.
B) The passage offers documented evidence of topographic change in the river.
C) The passage indicates the importance of floods to the river ecosystem.
D) The passage gives specific examples of species affected by the dam.

STOP
If you finish before time is called, you may check your work on this section only.

Do not turn to any other section in the test.



Writing and Language Test
35 MINUTES, 44 QUESTIONS

Turn to Section 2 of your answer sheet to answer the questions in this section.

DIRECTIONS

Each passage below  is accompanied by a number of questions. For some questions, you w ill consider how  the passage might be
revised to improve the expression of ideas. For other questions, you w ill consider how  the passage might be edited to correct
errors in sentence structure, usage, or punctuation. A passage or a question may be accompanied by one or more graphics (such
as a table or graph) that you w ill consider as you make revising and editing decisions.

Some questions w ill direct you to an underlined portion of a passage. Other questions w ill direct you to a location in a passage or
ask you to think about the passage as a w hole.

After reading each passage, choose the answ er to each question that most effectively improves the quality of w riting in the
passage or that makes the passage conform to the conventions of standard w ritten English. Many questions include a “NO
CHANGE” option. Choose that option if  you think the best choice is to leave the relevant portion of the passage as it is.

Questions 1–11 are based on the following passage.

A n d Ju st ice for  A ll

Her father got her the job. Amanda was between semesters at college, and her 1  work at the mall
wouldn’t do much for her when she got out of school. It was time to do something more serious,
something that meant more to her. Many of her friends were getting internships in the city, working for
this or that publishing house or TV studio. Amanda, however, wanted something different. She would
start applying to law schools 2  soon and she wanted to know what the law looked like in action.

1.

A) NO CHANGE
B) work, at the mall, wouldn’t do much for her when
C) work at the mall wouldn’t do much for her, when
D) work, at the mall, wouldn’t do much for her, when

2.

A) NO CHANGE
B) soon and,
C) soon, and
D) soon,

Fortunately, her dad knew someone from high school, a friend 3  named Ellen, who had then gone
on to study at Duke University. It was a thankless job, and although the Department building itself
covered almost one hundred acres (in New York City, there was an entire island devoted to it), no one
paid the Department of Corrections much mind. Most people never come near a jail cell, so 4  it’s easy
for them to dismiss inmates as totally removed from society.



3. Which of the following true statements contains information most in keeping with the
main idea of this passage?

A) NO CHANGE
B) who had gone on to law school and now worked at the County Department of

Corrections.
C) with whom he had not spoken in twenty-five years, though with whom he still felt

very close.
D) DELETE the underlined portion.

4. Which of the following best concludes this paragraph by reinforcing ideas presented in this
sentence and the preceding one?

A) NO CHANGE
B) people often know literally nothing about prison life, though they are endlessly

fascinated.
C) movie studios are famous for their sordid but often wrong depictions of prison life.
D) incarceration rates in the United States are some of the highest in the world.

[1] At the Department, however, Amanda learned about prisoners’ rights. [2] Or, by the same token,
when was the use of force appropriate from the officers? [3] There is a clear provision in the Constitution
that prohibits “cruel and unusual punishment.” [4] The meaning of these four words 5  were nowhere
more ambiguous than in prisons. [5] Everyone within these walls had been convicted of a crime and was
now paying 6  they’re debt to society, but how could a government ensure that the place would deliver
the “reform” in a reformatory or the “penitence” in a penitentiary? [6] Should inmates with, for example,
mental illnesses be treated differently from others? 7

5.

A) NO CHANGE
B) have been
C) are
D) is

6.

A) NO CHANGE
B) their
C) there
D) his or her

7. In the sequence of the paragraph, the best placement for sentence 2 would be

A) where it is now.
B) before sentence 1.
C) after sentence 3.
D) after sentence 6.

While Amanda did not gain any answers from her summer at the Department of Corrections, she 8
gathered together a whole new set of questions. She had uncovered questions and conundrums about the
prison system itself, but she had begun to see prisoners’ rights as central to the question of free rights as
well. She began to wonder exactly what it was that a government owed its people and how much



freedom was too much. Her internship that summer made her realize that politics and the law 9  was a
living thing. As she applied to law schools the following fall, Amanda wrote passionately about what she
had uncovered. “Although law has long been considered a profession of privilege and prestige,” she
concluded her essay, “I have seen firsthand how it affects the lives of all of us. We may believe that we
never come into contact with the 10  law; however, it is written into everything around us, including
how we see ourselves.”

8.

A) NO CHANGE
B) gathered up
C) collected up
D) gathered

9.

A) NO CHANGE
B) were living things.
C) was a thing that was alive.
D) were things that were living.

10.

A) NO CHANGE
B) law, however
C) law, however;
D) law, however,

11. Suppose the writer’s goal had been to write an essay that criticizes the American justice
system. Would this essay fulfill that goal?

A) Yes, because it refers to much of what Amanda learns as “conundrums.”
B) Yes, because it shows that the U.S. justice system has some problems.
C) No, because it tells the story of one person becoming interested in the justice system.
D) No, because it suggests that working in the justice system inspired one person’s entire

career.



Questions 12–22 are based on the following passage and supplementary material.

A lexa n der’s Em pire of Cu lt u re

Alexander the Great is a name known to all, but not all know the extent of Alexander’s
accomplishments. Now that the study of the “classics” (mainly Roman and Greek civilizations) has 12
disappeared both from high-school and college curricula, Alexander the Great’s legend is not on the
tongue of every schoolboy, though his accomplishments have not 13  diminished for all that.

Alexander was born in Pella, Macedonia, in 356 BCE. His father, King Philip II, a strong military king 
14  in his own write, believed that his son was born part man and part god. Alexander came to cultivate

the image himself, bolstered by his keen intellect and learning, quickened in part by his tutor, the great
Greek philosopher Aristotle. Pella was at that time a backwater of Greek culture, and 15  his arrival
announced a new era of what historians would later call “enlightened monarchy,” 16  even though that
term is used much more to describe monarchies in the eighteenth century.

12.

A) NO CHANGE
B) disappeared from both
C) disappeared both
D) from both disappeared

13.

A) NO CHANGE
B) ameliorated
C) gone down
D) subsided

14.

A) NO CHANGE
B) in his own right,
C) in his own rite,
D) by his own rite,

15.

A) NO CHANGE
B) Aristotle’s
C) their
D) the

16. Which of the following true statements would best conclude the paragraph by emphasizing
the change that Alexander’s rule brought to Macedonia?

A) NO CHANGE
B) although those who suffered defeat at Alexander’s hands might not have seen it that

way.
C) suggesting a style for the reigns of both Julius Caesar and Napoleon Bonaparte.
D) underlining further that Philip’s former militaristic state was entering a new age.



Still, the age was not entirely new. Alexander spent nearly all his time abroad, first uniting the Greek
kingdom that threatened to fall apart at Philip’s death, then moving on to broader military conquests. 

17  Alexander had conquered an incredible amount of land by the time of his death in 323 BCE, 18  as
his empire stretched from Greece to modern-day India, some two million square miles. When his armies
conquered Persia (now Iran and Iraq) once and for all, he took on the title by which he is still known
today: King of Babylon, King of Asia, King of the Four Quarters of the World.

17. The author wants to insert an introductory phrase or clause at the beginning of this
sentence that will emphasize the continuity Alexander’s reign had with the previous one.
Which of the following choices would most effectively give this emphasis?

A) In what must have been truly exhausting,
B) With great ambition,
C) As his father had before him,
D) Just as historians have noted,

18. Which of the following choices gives information consistent with the map shown below?

A) NO CHANGE
B) while he traveled on foot throughout most of modern-day Europe,
C) because he circled the entire Mediterranean Sea and much of the Indian Ocean,
D) as he conquered all of Italy hundreds of years before Caesar had done so,

Extent of the empire of Alexander the Great

Alexander’s historical importance is not merely one of military might, however. 19  He moved to
these different parts of the world, he brought Greek culture with him, and his reign marks 20  an
unprecedented instance of contact between the ancient East and West. Over twenty cities throughout the
empire bear his name. Alexandria, Egypt, perhaps the most famous of these cities, continues to 21
thrive. It is the second-largest city in the modern nation of Egypt.

Perhaps history is the wrong place to understand the accomplishments of Alexander the Great. Epic
poetry seems more suitable. After all, Alexander’s great teacher Aristotle showed him Homer’s Iliad and



Odyssey, and it seems that Alexander himself understood his life as a shuttling back and forth between
man and god, the individual and the world, and the natural 22  and the unnatural.

19.

A) NO CHANGE
B) As he
C) Although he
D) Moreover, he

20. Which of the following alternatives to the underlined portion would NOT be acceptable?

A) an unparalleled
B) a pioneering
C) an ahistorical
D) a never before seen

21. Which of the following is the most effective way to combine these two sentences?

A) thrive; it is
B) thrive, is
C) thrive. It’s
D) thrive and is

22.

A) NO CHANGE
B) versus
C) from
D) but



Questions 23–33 are based on the following passage.

Brot h er, Ca n  You  Spa re a  Dim e?

Although printed cheaply and for quick consumption, 23  today’s experience of culture is largely
shaped by dime novels. For much of the nineteenth century, Americans consumed fiction, poetry, and
non-fiction by way of literary periodicals. Some of our best-known authors from this period, 24  though
there were also some notable exceptions, published something close to their complete works between the
pages of countless periodicals.

23.

A) NO CHANGE
B) we experience culture the way we do because of dime novels.
C) dime novels have shaped the way we experience culture today.
D) the shape of dime novels influences of cultural experiences.

24. Which of the following true phrases gives the most specific information in the context?

A) NO CHANGE
B) some of the best-known authors of all time,
C) and some who were not so well-known,
D) especially Edgar Allan Poe and Nathaniel Hawthorne,

Things started to change around the Civil War. Harriet Beecher Stowe’s great 25  novel, Uncle Tom’s
Cabin had been an enormously popular serial novel in the abolitionist periodical The National Era. By the
time the novel’s forty-week run had concluded, however, publishers were clamoring for an actual book. 

26  That book went on to become the first American bestseller. And it showed that Americans were
willing to pay for books, which had, to that point, been too expensive to print and subsequently to buy. 

27

25.

A) NO CHANGE
B) novel, Uncle Tom’s Cabin,
C) novel Uncle Tom’s Cabin,
D) novel Uncle Tom’s Cabin

26. If the author were to remove the phrase “for an actual book” (ending the sentence at the
word clamoring), the sentence would lose

A) specific information that clarifies the subject of the next sentence.
B) a description of the greed of publishers in the nineteenth century.
C) details that show how Stowe’s work came to be so popular.
D) nothing, because this information is implied in the word “clamoring.”

27. At this point, the writer is considering adding the following true statement:

The average annual income for men in New England from 1820-1850 was a mere
$323.25.

Should the writer make this addition here?



A) Yes, because it makes clear how expensive books must have been in the period.
B) Yes, because it shows that even those in New England could not afford books printed

there.
C) No, because it strays from the paragraph’s focus on the changes in book publishing.
D) No, because it suggests that people in New England were not wealthy enough to read.

In 1860, Irwin and Erastus Beadle published the first in a long series of what 28  would become
known as Beadle’s Dime Novels. The first was called Malaeska, The Indian Wife of the White Hunter. By
the turn of the nineteenth century, dime novels were everywhere.

The 29  affects are difficult to chart, but we can actually see the influence of these dime novels
everywhere. Much of the mythology of the Old West, for example, was concretized in these dime novels,
and William Bonney and James Butler Hickok became the folk heroes Billy the Kid and Wild Bill Hickok
as the dime novels charted their (largely imagined) adventures. 30

28.

A) NO CHANGE
B) becomes
C) is
D) would have become

29.

A) NO CHANGE
B) effects
C) effect’s
D) affect’s

30. The author is considering deleting the names “Billy the Kid and Wild Bill Hickok” from the
preceding sentence. Should the names be kept or deleted?

A) Kept, because they are specific names in a sentence that speaks in generalities.
B) Kept, because they demonstrate the transformation described in the sentence.
C) Deleted, because they are nicknames of people whose true names are already listed in

the sentence.
D) Deleted, because they encourage the frontier behavior that made the Wild West such a

violent place.

The new media of the twentieth-century—film, radio, and comic books—may have replaced the dime
novel, but they did so with much they had 31  been taught from the dime novel’s popularity. All three
media, for instance, borrowed characters that had become popular in dime novels—characters such as
Frank Reade and Nick Carter, Master Detective. Then, in comic books and radio, a new generation of
superheroes—The Shadow, Superman, and Popeye—was created in the mold of the old swashbuckling
romanciers of the dime-novel era.

So today, as we enjoy superhero action films or boy-wizard series of novels, we should be aware that
there is nothing new under the sun. Indeed, 32  for our hopelessly mass-media universe, this now
forgotten form laid the foundation, pushing the same books onto countless readers. Such a feat may be
commonplace as films gross many billions of dollars at the box office, but in the nineteenth century, the
dime novel brought a new 33  frame of reference and a belief that the small world was getting larger bit
by bit.



31.

A) NO CHANGE
B) got
C) learned
D) brought

32. If the punctuation is adjusted accordingly, the best placement for the underlined portion
would be

A) where it is now.
B) after the word form.
C) after the word foundation.
D) at the end of the sentence.

33. Which of the following alternatives to the underlined portion would NOT be acceptable?

A) paradigm
B) integration
C) framework
D) context



Questions 34–44 are based on the following passage and supplementary material.

T h e T iger Mot h ’s Ph a n t om  T a rget

[1]

Bats have always seemed mysterious predators. While many other animal predators use methods 
34  similar to human hunters, bats have evolved a series of unique methods of capturing prey. 35  The

main curiosity among the bat’s weaponry is its use of echolocation, or sonar.

[2]

Because bats hunt in the dark, they are not often able to see their prey. Instead, they use a process
wherein they emit sounds and listen for the echoes. If 36  they are, say, standing atop a mountain and
shout, you can figure out the distance across the canyon using the speed of sound waves and a series of
precise calculations. Using its innate senses, a bat does these same 37  calculations instinctively. With
extreme precision, a bat can identify its prey’s location and size in the dark and capture its prey. While a
bat does have relatively acute vision, 38  though not nearly as acute as some species of shrimp, its
echolocation is what makes it such an effective predator.

34.

A) NO CHANGE
B) similar to that of human hunters
C) similar to those of human hunters
D) like human hunters

35.

A) NO CHANGE
B) The echolocation, sonar, of the bat’s weaponry is its main curiosity.
C) The bat has a curious weaponry, main among which is its echolocation and sonar.
D) The bat’s weaponry is mainly curious in its use of echolocation of sonar.

36.

A) NO CHANGE
B) they’re,
C) one is,
D) you are,

37.

A) NO CHANGE
B) calculations by instinct.
C) calculations with its instincts.
D) calculations.

38. The writer intends to insert a phrase or clause that emphasizes a common
misunderstanding about bats’ vision. Which of the following would best suit that intention?

A) NO CHANGE
B) undermining the cliché “blind as a bat,”



C) despite the pitch darkness in which it hunts,
D) in addition to its incredible hearing,

[3]

However, scientists have recently discovered a species that can disrupt the bat’s usually failsafe
echolocation. The tiger moth, a victim of bat predation for over 50 million years, has figured out a way to
“jam” 39  its system of echolocation. Most tiger moths can emit clicks that warn bats away from the
moths, suggesting that the moths might be inedible toxic compounds. 40

[4]

In the long history of bat research, scientists have never seen the like of these tiger moths. Although
human methods of warfare have used sonic deception for as long as such warfare has existed, the tiger
moth and 41  their sonar jamming provide one of the first instances of aural camouflage in the animal
kingdom that scientists have discovered. It seems that no matter how ancient the conflict, bats and tiger
moths continue to attack, 42  counterattack, and adapt in a war as old as time.

39.

A) NO CHANGE
B) the bats’
C) the bat’s
D) the bats

40. If the writer were to delete the words inedible and toxic from the preceding sentence, the
sentence would primarily lose

A) an indication that the tiger moth is not consumed by any predators.
B) a specific description of the compound that prevents the bat from eating the tiger

moth.
C) a detailed analysis of the mechanism of the clicks that produce this particular

compound.
D) nothing, because the information is stated elsewhere in the passage.

41.

A) NO CHANGE
B) it’s
C) its
D) its’

42.

A) NO CHANGE
B) counterattack, and, adapt
C) counterattack and adapt
D) counterattack and adapt,

[5]

One species, the tiger moth Bertholdia trigona, has done even better. This species emits a high-
frequency clicking noise that throws off the bat’s sonar altogether. While no one is certain exactly how



these clicks camouflage the B. trigona, the clicks have been remarkably successful in defending the moths
from bat attacks. Some suggest that the clicks force bats to misinterpret their sensory data, taking the
moth clicks for their own echoes. As a result, bats 43  miss their prey at the moment of attempted
capture, and the tiger moths flit away unharmed. 44

This image is adapted from the Journal of Experimental Biology © 2011.

43. Which of the following provides accurate information based on the diagrams?

A) NO CHANGE
B) attack other animals they find easier to detect,
C) fly after one another, bonking their heads together,
D) hear no sounds at all,

44. In the context of the passage as a whole, the best placement for paragraph 5 would be

A) where it is now.
B) after paragraph 1.
C) after paragraph 2.
D) after paragraph 3.

STOP
If you finish before time is called, you may check your work on this section only.

Do not turn to any other section in the test.



Math Test – No Calculator
25 MINUTES, 20 QUESTIONS

Turn to Section 3 of your answer sheet to answer the questions in this section.

DIRECTIONS

For questions 1-15, solve each problem, choose the best answ er from the choices provided, and f ill in the corresponding circle on
your answ er sheet. For questions 16-20, solve the problem and enter your answ er in the grid on the answ er sheet. Please refer to
the directions before question 16 on how  to enter your answ ers in the grid. You may use any available space in your test booklet
for scratch w ork.

NOTES

1. The use of a calculator is not permitted.
2. All variables and expressions used represent real numbers unless otherw ise indicated.
3. Figures provided in this test are draw n to scale unless otherw ise indicated.
4. All f igures lie in a plane unless otherw ise indicated.
5. Unless otherw ise indicated, the domain of a given function f is the set of all real numbers x for w hich f(x) is a real number.

REFERENCE

The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 2π .
The sum of the measures in degrees of the angles of a triangle is 180.

1. Which of the following equations has a vertex of (3, –3) ?

A) y = 5(x − 3)2 – 3
B) y = 5(x + 3)2 – 3
C) y = 5(x − 3)2 + 3
D) y = 5(x + 3)2 + 3



2. A beverage store charges a base price of x dollars for one keg of root beer. A sales tax of a
certain percentage is applied to the base price, and an untaxed deposit for the keg is added.
If the total amount, in dollars, paid at the time of purchase for one keg is given by the
expression 1.07x + 17, then what is the sales tax, expressed as a percentage of the base
price?

A) 0.07%
B) 1.07%
C) 7%
D) 17%

3. Syed took out a cash advance of d dollars from a financing company. The company deducts

a fee of  of the original advanced amount along with a wire transfer fee of $30.00. Which

of the following represents the final advanced amount that Syed receives after all applied

fees, in dollars?

A) d – 30

B) (d – 30)

C) (d – 30)

D) d – 30

4. What is the equation of a line that contains the point (1, 6) and has a y-intercept of 4 ?

A) y = x + 4

B) y = x + 4
C) y = 2x + 4
D) y = 4x + 2

5. The number of bonus points, B(p), that a credit card holder receives is given by the function
B(p) = 4p + 7, where p represents the number of purchases made. If the number of
purchases is increased by 3, by how much does the number of bonus points increase?

A) 3
B) 4
C) 12
D) 19

6. Jeff tests how the total volume occupied by a fluid contained in a graduated cylinder
changes when round marbles of various sizes are added. He found that the total volume
occupied by the fluid, V, in cubic centimeters, can be found using the equation below, where
x equals the number of identical marbles Jeff added, one at a time, to the cylinder, and r is
the radius of one of the marbles.

V = 24π + x



If the volume of the graduated cylinder is 96π cubic centimeters, then, what is the
maximum number of marbles with a radius of 3 centimeters that Jeff can add without the
volume of the fluid exceeding that of the graduated cylinder?

A) 1
B) 2
C) 3
D) 4

7. If b is two more than one-third of c, which of the following expresses the value of c in terms
of b ?

A) c = 

B) c = 

C) c = 3(b – 2)
D) c = 3(b – 6)

8. The rotation rate of a mixing blade, in rotations per second, slows as a liquid is being added
to the mixer. The blade rotates at 1,000 rotations per second when the mixer is empty. The
rate at which the blade slows is four rotations per second less than three times the square of
the height of the liquid. If h is the height of liquid in the mixer, which of the following
represents R(h), the rate of rotation?

A) 4 – 9h2

B) 1,000 – (4 – 3h)
C) 1,000 – (9h – 4)
D) 1,000 – (3h2 – 4)

9. A dental hygiene company is creating a new 24-ounce tube of toothpaste by combining its
most popular toothpastes, Cavity Crusher and Bad Breath Obliterator. Cavity Crusher
contains 0.25% of sodium fluoride as its active ingredient, and Bad Breath Obliterator
contains 0.30% of triclosan as its active ingredient for a total of 0.069 ounces of active
ingredients in both toothpastes. Solving which of the following systems of equations yields
the number of ounces of Cavity Crusher, c, and the number of ounces of Bad Breath
Obliterator, b, that are in the new toothpaste?

A)                          c + b = 0.069
             0.25c + 0.3b = 24

B)                          c + b = 24
    0.0025c + 0.003b = 0.069

C)                          c + b = 24
        0.025c + 0.03b = 0.069

D)                          c + b = 24
             0.25c + 0.3b = 0.069

10.



In the equation above, what is the value of d ?

A) –4
B) 2
C) 4
D) 6

11. Which of the following is a possible equation for a circle that is tangent to both the x-axis
and the line x = 4 ?

A) (x + 2)2 + (y + 2)2 = 4
B) (x + 2)2 + (y – 2)2 = 4
C) (x − 2)2 + (y + 4)2 = 4
D) (x − 6)2 + (y – 2)2 = 4

12. Reactant A is placed in a beaker, to which Reactant B will be added. Reactants A and B will
not react unless B gets to a certain concentration. Once the reaction starts, both
concentrations decrease until B has been consumed. Which of the following graphs,
showing concentration in moles as a function of time in seconds, represents the reaction?

A)

B)



C)

D)

13.
 –2y ≤ 8
y – 3 ≤ x

– y + 1 ≥ x    

Which of the following graphs shows the solution to the system of inequalities above?

A)



B)

C)

D)

14.



If rectangle ABCD has an area of 48 and the tangent of BCA (not shown) is , then which

of the following is the length of BD (not shown)?

A) 5
B) 10
C) 13
D) It cannot be determined from the given information.

15. Which of the following is equivalent to ?

A)

B)

C)

D) m – 6



DIRECTIONS

For questions 16-20, solve the problem and enter your answ er in the grid, as described below, on the answ er sheet.

1. Although not required, it is suggested that you w rite your answ er in the boxes at the top of the columns to help you f ill in the circles
accurately. You w ill receive credit only if  the circles are f illed in correctly.

2. Mark no more than one circle in any column.
3. No question has a negative answ er.
4. Some problems may have more than one correct answ er. In such cases, grid only one answ er.

5. Mixed numbers such as 3  must be gridded as 3.5 or 7/2. (If   is entered into the grid, it w ill be interpreted as , not as 3 .)

6. Decimal Answers: If  you obtain a decimal answ er w ith more digits than the grid can accommodate, it may be either rounded or truncated,
but it must f ill the entire grid.

Acceptable w ays to grid  are:

Answ er: 201 – either position is correct



NOTE: You may start your answ ers in any column, space permitting. Columns you don’t need to use should be left blank.

16. A rectangular box has sides 3, 4, and x and a volume of 18. What is the value of x ?

17. Jeanne babysits Chuy one day each week. Jeanne charges a $20 fee for the day, plus $5.50
for every 30 minutes of babysitting. How much has Jeanne earned after three hours of
babysitting? (Disregard the $ sign when gridding your answer.)

18. The parabola y = –x2 + 5x + 6 is intersected by the line y = −  + 12. What is the y-

coordinate of the intersection closest to the x-axis?

19.
13r + 8v = 47
22v = 63 – 17r

Based on the system of equations above, what is the sum of r and v ?

20. A gardener has a cultivated plot that measures 4 feet by 6 feet. Next year, she wants to
double the area of her plot by increasing the length and width by x feet. What is the value of
x ?

STOP
If you finish before time is called, you may check your work on this section only.

Do not turn to any other section in the test.



Math Test – Calculator
55 MINUTES, 38 QUESTIONS

Turn to Section 4 of your answer sheet to answer the questions in this section.

DIRECTIONS

For questions 1-30, solve each problem, choose the best answ er from the choices provided, and f ill in the corresponding circle on
your answ er sheet. For questions 31-38, solve the problem and enter your answ er in the grid on the answ er sheet. Please refer to
the directions before question 31 on how  to enter your answ ers in the grid. You may use any available space in your test booklet
for scratch w ork.

NOTES

1. The use of a calculator is permitted.
2. All variables and expressions used represent real numbers unless otherw ise indicated.
3. Figures provided in this test are draw n to scale unless otherw ise indicated.
4. All f igures lie in a plane unless otherw ise indicated.
5. Unless otherw ise indicated, the domain of a given function f is the set of all real numbers x for w hich f(x) is a real number.

REFERENCE

The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 2π .
The sum of the measures in degrees of the angles of a triangle is 180.

1. The population, P, of Town Y since 1995 can be estimated by the equation P = 1.0635x +
3,250, where x is the number of years since 1995 and 0 ≤ x ≤ 20. In the context of this
equation, what does the number 1.0635 most likely represent?

A) The estimated population of town Y in 1995
B) The estimated population of town Y in 2015
C) The factor by which the population of town Y increased yearly



D) The factor by which the population of town Y decreased yearly

2. If x2 + 12x = 64 and x > 0, what is the value of x ?

A) 2
B) 4
C) 8
D) 16

3. Sai is ordering new shelving units for his store. Each unit is 7 feet in length and extends
from floor to ceiling. The total length of the walls in Sai’s store is 119 feet, which includes a
length of 21 feet of windows along the walls. If the shelving units cannot be placed in front
of the windows, which of the following inequalities includes all possible values of r, the
number of shelving units that Sai could use?

A) r≤ 

B) r≥ 

C) r ≤ 119 – 21 + 7r
D) r ≥ 119 + 21 – 7r

4.

The scatterplot above shows the weight, in ounces, of the fruits on a certain truffula tree
from days 55 to 85 after flowering. According to the line of best fit in the scatterplot above,



which of the following is the closest approximation of the number of days after flowering of
a truffula fruit that weighs 5.75 ounces?
A) 63
B) 65
C) 77
D) 81

5. Hannah placed an online order for shirts that cost $24.50 per shirt. A tax of 7% is added to
the cost of the shirts, before a flat, untaxed shipping rate of $6 is charged. Which of the
following represents Hannah’s total cost for s shirts, in dollars?

A) 0.07(24.50s + 6)
B) 1.07(24.50 + 6)s
C) 1.07(24.50s) + 6
D) 1.07(24.50 + s) + 6

6. Once a certain plant begins to grow, its height increases at a linear rate. After six weeks, the
plant is 54 centimeters tall. Which of the following functions best models the relationship
between h(w), the height, in centimeters, of the plant, and w, the number of weeks that the
plant has been growing?

A) h(w) = 6w
B) h(w) = 9w
C) h(w) = 54w
D) h(w) = 54 + w

7. Which of the following is equivalent to (12x2 + 4x + 5y) + (3x2 – 2x + 3y) ?

A) 2x2 – 2x + 8y
B) 2x2 + 15x + 8y
C) 15x2 – 2x + 8y
D) 15x2 + 2x + 8y

8. An advertisement for Royal Rat Rations states: “7 out of 8 veterinarians recommend Royal
Rat Rations for your fancy rat.” No other information about the data is provided by the
company.

Based on this data, which of the following inferences is most valid?

A) Royal Rat Rations provides the best nutrition for fancy rats.
B) If you do not feed your rat Royal Rat Rations, your rat will be unhealthy.
C) Only one veterinarian does not recommend Royal Rat Rations for your fancy rat.
D) Of the veterinarians surveyed by Royal Rat Rations, the majority recommend Royal

Rat Rations for your fancy rat.

9.

t + 4 = t – 5

In the equation above, what is the value of t ?

A) 4



B) 9
C) 18
D) 36

10. Dogs need 8.5 to 17 ounces of water each day for every 10 pounds of their weight. Everett
has two dogs—Ringo is a 35-pound black lab mix, and Elvis is a 55-pound beagle. Which of
the following ranges represents the approximate total number of ounces of water, w, that
Elvis and Ringo need in a week?

A) 77 ≤ w ≤ 153
B) 109 ≤ w ≤ 218
C) 536 ≤ w ≤ 1,071
D) 765 ≤ w ≤ 1,530

11. Priya is planning to send her favorite dry rub recipe to a friend who lives in France. Before
sending the recipe, Priya wants to convert the American customary units in the instructions
into metric units so that her friend will easily be able to understand the measurements. If
the recipe calls for a ratio of four ounces of paprika to every seven ounces of chili powder,
and if Priya’s friend is planning to make a large batch of dry rub with 91 total ounces of
chili powder, approximately how many total grams of paprika and chili powder will the
recipe require? (1 ounce = 28.3 grams)

A) 4,047 grams
B) 4,521 grams
C) 4,925 grams
D) 5,149 grams

12. Luciano measured the amount of water that evaporated over a period of time from a
container holding w ounces of water, where w is greater than 12. By the end of the first day,
the cup had lost 2 ounces of water. By the end of the 7th day, the cup had lost an additional
8 ounces of water. By the end of the 11th day, the cup had lost half of the water that
remained after the 7th day. Which of the following represents the remaining amount of
water, in ounces, in Luciano’s container at the end of the 11th day?

A)

B)  – 10

C) w – 10

D)



Questions 13 and 14 refer to the following information.

In the 1990s, the park rangers at Yellowstone National Park implemented a program aimed at
increasing the dwindling coyote population in Montana. Results of studies of the coyote
population in the park are shown in the scatterplot below.

13. Based on the line of best fit in the scatterplot above, which of the following is the closest to
the average annual increase in coyotes in Yellowstone Park between 1995 and 2000 ?

A) 22
B) 24
C) 26
D) 28

14. According to the data in the scatterplot, which of the following best represents the percent
increase between the median of the results of the studies from 1995 and the median of the
results of the studies from 1996 ?

A) 50%
B) 100%
C) 150%
D) 200%



15. Bailey’s Boutique Clothing is having a 20% off sale during which shirts cost $30.00 and
pants cost $60.00. On the day of the sale, Bailey’s sells a total of 60 shirts and pants and
earned a total of $2,250. On a regular day, Bailey’s sells  the number of shirts and pants

sold during the sale and earns a total of $1,875. Solving which of the following systems of
equations yields the number of shirts, s, and the number of pants, p, sold during a regular
day?

A)            s + p = 40
37.5s + 75p = 1,875

B)            s + p = 40
  30s + 60p = 2,250

C)            s + p = 60
  30s + 60p = 2,250

D)            s + p = 2,250
  30s + 60p = 60

16. Bryan, who works in a high-end jewelry store, earns a base pay of $10.00 per hour plus a
certain percent commission on the sales that he helps to broker in the store. Bryan worked
an average of 35 hours per week over the past two weeks and helped to broker sales of
$5,000.00 worth of jewelry during that same two-week period. If Bryan’s earnings for the
two-week period were $850.00, what percent commission on sales does Bryan earn?

A) 1%
B) 2%
C) 3%
D) 4%

17. If , which of the following could be an expression of C in terms of x ?

A) 3(1 + x)
B) x2 + 2x – 24

C) (x + 6)(x − 4)

D) (x − 3)(x + 8)

18. Lennon has 6 hours to spend in Ha Ha Tonka State Park. He plans to drive around the park
at an average speed of 20 miles per hour, looking for a good trail to hike. Once he finds a
trail he likes, he will spend the remainder of his time hiking it. He hopes to travel more than
60 miles total while in the park. If he hikes at an average speed of 1.5 miles per hour, which
of the following systems of inequalities can be solved for the number of hours Lennon
spends driving, d, and the number of hours he spends hiking, h, while he is at the park?

A) 1.5h + 20d > 60
         h + d ≤ 6

B) 1.5h + 20d > 60
         h + d ≥ 6

C) 1.5h + 20d < 60
         h + d ≥ 360

D) 20h + 1.5d > 6



         h + d ≤ 60

19. In a certain sporting goods manufacturing company, a quality control expert tests a
randomly selected group of 1,000 tennis balls in order to determine how many contain
defects. If this quality control expert discovered that 13 of the randomly selected tennis balls
were defective, which of the following inferences would be most supported?

A) 98.7% of the company’s tennis balls are defective
B) 98.7% of the company’s tennis balls are not defective
C) 9.87% of the company’s tennis balls are defective
D) 9.87% of the company’s tennis balls are not defective

20. If – < –3z + 6 < – , what is the greatest possible integer value of 9z – 18 ?

A) 6
B) 7
C) 8
D) 9

21.
–24 – 8j = 12k
    3 + k = − j

Which of the following ordered pairs (j, k) is the solution to the system of equations above?

A) (6, –6)
B) (3, 0)
C) (0, 2)
D) (–4, 1)

22.
United States Investment in Alternative Energy Sources

 Actual
2007 Investment

Projected
2017 Investment

Biofuels 0.31 0.34
Wind 0.40 0.32
Solar 0.27 0.30
Fuel Cells 0.02 0.04
Total 1.00 1.00

The table above shows the relative investment in alternative energy sources in the United
States by type. One column shows the relative investment in 2007 of $75 million total
invested in alternative energy. The other column shows the projected relative investment in
2017 given current trends. The total projected investment in alternative energy in 2017 is
$254 million. Suppose that a new source of alternative energy, Cold Fusion, is perfected. It
is projected that by 2017 that $57 million will be invested in Cold Fusion in the United
States, without any corresponding reduction in investment for any other form of alternative
energy. What portion of the total investment of alternative energy in the United States will



be spent on biofuels?

A) 0.18
B) 0.22
C) 0.28
D) 0.34

23.
(x − 2)2 + y2 = 36

                           y = –x + 2

The equations above represent a circle and a line that intersects the circle across its
diameter. What is the point of intersection of the two equations that lies in quadrant II?

A) (−3 , 3 )

B) (–4, 2)
C) (2 + , 2)

D) (2 − 3 , 3 )

24.

The graph of f(x) is shown above in the xy-plane. The points (0, 3), (5b, b), and (10b, –b)
are on the line described by f(x). If b is a positive constant, what are the coordinates of point
C ?

A) (5, 1)
B) (10, –1)
C) (15, –0.5)
D) (20, –2)

25. Melanie puts $1,100 in an investment account that she expects will make 5% interest for
each three-month period. However, after a year she realizes she was wrong about the
interest rate and she has $50 less than she expected. Assuming the interest rate the account



earns is constant, which of the following equations expresses the total amount of money, x,
she will have after t years using the actual rate?
A) x = 1,100(1.04)4t

B) x = 1,100(1.05)4t– 50

C) x = 1,100(1.04)t/3

D) x = 1,100(1.035)4t

26.

If the radius of the circle above is x, AOB = 120°, and O is the center of the circle, what is
the length of chord AB in terms of x ?

A) x

B) x

C)

D)

27. Students in a physics class are studying how the angle at which a projectile is launched on

level ground affects the projectile’s hang time and horizontal range. Hang time can be

calculated using the formula, t =  where t is the hang time in seconds, v is the

initial launch velocity, θ is the projectile angle with respect to level ground, and g is the

acceleration due to gravity, defined as 9.8 m/s2. Horizontal range can be calculated using

the formula R = , where R is the distance the projectile travels from the launch

site, in feet. Which of the following gives the value of v, in terms of R, t, and θ ?

A) v = 

B) v = 

C) v = 



D) v = 

28. If(i41 3)(ix) = 1, then what is one possible value of x ?

A) 0
B) 1
C) 2
D) 3

29. The function g is defined by g(x) = 2x2 – dx – 6, where d is a constant. If one of the zeros of
g is 6, what is the value of the other zero of g ?

A) 2

B)

C) –

D) –2

30. The flu shot for a flu season is created from four strains of the flu virus, named Strain A, B,
C, and D, respectively. Medical researchers use the following data to determine the
effectiveness of the vaccine over the flu season. Table 1 shows the effectiveness of the
vaccine against each of these strains individually. The graph below the table shows the
prevalence of each of these strains during each month of the flu season, represented as a
percentage of the overall cases of flu that month.

Table 1

Strain Effectiveness
A 35%
B 13%
C 76%
D 68%

For the strain against which the flu shot was the most effective, approximately how



effective was the shot overall during the month that strain was least prevalent?

A) 13%
B) 20%
C) 27%
D) 48%



DIRECTIONS

For questions 31-38, solve the problem and enter your answ er in the grid, as described below, on the answ er sheet.

1. Although not required, it is suggested that you w rite your answ er in the boxes at the top of the columns to help you f ill in the circles
accurately. You w ill receive credit only if  the circles are f illed in correctly.

2. Mark no more than one circle in any column.
3. No question has a negative answ er.
4. Some problems may have more than one correct answ er. In such cases, grid only one answ er.

5. Mixed numbers such as 3  must be gridded as 3.5 or 7/2. (If   is entered into the grid, it w ill be interpreted as , not as 3 .)

6. Decimal Answers: If  you obtain a decimal answ er w ith more digits than the grid can accommodate, it may be either rounded or truncated,
but it must f ill the entire grid.

Acceptable w ays to grid  are:

Answ er: 201 – either position is correct



NOTE: You may start your answ ers in any column, space permitting. Columns you don’t need to use should be left blank.

31. If 9 > 3v – 3, what is the greatest possible integer value of v ?

32. In the expression  = 1, what is the value of y ?

33. During a presidential election, a high school held its own mock election. Students had the
option to vote for Candidate A, Candidate B, or several other candidates. They could also
choose to spoil their ballot. The table below displays a summary of the election results.

614 students voted for Candidate A. Approximately how many students attend the school?

34. If tan θ = , then cos θ =

35. Marcellus is traveling abroad in Ghana and using traveler’s checks, which he has acquired
from Easy Traveler’s Savings Bank. Easy Traveler’s Savings Bank charges a 7% fee on
traveler’s checks, which can then be used like cash at any location overseas at the same
exchange rate, and any change will then be returned to Marcellus in local currency. For this
trip, Marcellus bought a 651 Cedi traveler’s check and paid a fee of 32.30 USD (United
States dollars) for the check.

While in Ghana, Marcellus finds Leon’s Pawnshop and Barter, which offers store credit for
Marcellus’s briefcase equal to its value in Cedis. If Marcellus’s briefcase is worth 5,000 USD
at the same exchange rate at which he bought his traveler’s check, then how much store



credit, to the closest Cedi, will Marcellus receive for the briefcase?

36. A square is inscribed in a circle. The area of the square is what percent of the area of the
circle? (Disregard the percent symbol when gridding your answer.)



Questions 37 and 38 refer to the following information.

Professor Malingowski, a chemist and teacher at a community college, is organizing his

graduated cylinders in the hopes of keeping his office tidy and setting a good example for his

students. He has beakers with diameters, in inches, of , , , 1, and .

37. Professor Malingowski notices one additional cylinder lying on the ground, and can recall

certain facts about it, but not its actual diameter. If he knows that the value of the

additional graduated cylinder’s diameter, x, will not create any modes and will make the

mean of the set equal to , what is the value of the additional cylinder’s diameter?

38. With his original five cylinders, Professor Malingowski realizes that he is missing a cylinder

necessary for his upcoming lab demonstration for Thursday’s class. He remembers that the

cylinder he needs, when added to the original five, will create a median diameter value of

for the set of six total cylinders. He also knows that the measure of the sixth cylinder will

exceed the value of the range of the current five cylinders by a width of anywhere from 

inches to  inches, inclusive. Based on the above data, what is one possible value of y, the

diameter of this missing sixth cylinder?

STOP
If you finish before time is called, you may check your work on this section only.

Do not turn to any other section in the test.



SAT Essay

ESSAY BOOK

DIRECTIONS

The essay gives you an opportunity to show how effectively you can read and comprehend a passage and
write an essay analyzing the passage. In your essay you should demonstrate that you have read the
passage carefully, present a clear and logical analysis, and use language precisely.

Your essay must be written on the lines provided in your answer sheet booklet; except for the planning page
of the answer booklet, you will receive no other paper on which to write. You will have enough space if you
write on every line, avoid wide margins, and keep your handwriting to a reasonable size. Remember that
people who are not familiar with your handwriting will read what you write. Try to write in print so that what
you are writing is legible to those readers.

You have 50 minutes to read the passage and write an essay in response to the prompt provided
inside this booklet.

REMINDER

— Do not write your essay in this booklet. Only what you write on the lined pages of your answer booklet
will be evaluated.

— An off-topic essay will not be evaluated.

As you read the passage below, consider how the author uses

• evidence, such as facts or examples, to support claims.
• reasoning to develop ideas and to connect claims and evidence.
• stylistic or persuasive elements, such as word choice or appeals to emotion, to add power to

the ideas expressed.

Excerpt ed from  “Ma kin g A  Bra in  Ma p T h a t  We Ca n  Use” by  A lv a  Noë. Origin a lly  pu blish ed Ja n u ra ry  16,
2015.

1 It  is n ow  con v en tion a l w isdom  th a t  th e br a in  is th e sea t  of th e m in d; it  is a lon e th r ou g h  th e br a in ’s w or kin g s th a t  w e
th in k a n d feel a n d kn ow .

2 Bu t  w h a t  is  a  br a in ,  a n y w a y ?

3 My  th ou g h ts tu r n ed to th is qu est ion  a s I w a s r ea din g  a  r ecen t  New  York Tim es  piece a bou t  Seba st ia n  Seu n g ’s pr oject
to m a p th e br a in  by  tr a cin g  ou t  ea ch  of th e tr illion s of lin ks betw een  in div idu a l n eu r on s.  Th is u n der ta kin g  to m a p
th e sy stem  of con n ect ion s w h ich  m a ke u s w h a t  w e a r e—to m a p w h a t  Seu n g  ca lled th e con n ectom e in  h is 2 01 1  book—
ca n  seem , fr om  a  cer ta in  poin t  of v iew , like a  g lor iou s a n d h er oic step ba ckw a r d.

4 Tr y in g  to u n der sta n d h ow  th e br a in  w or ks by  lookin g  a t  th e beh a v ior  of in div idu a l cells—so obser v ed Da v id Ma r r ,
on e of m oder n  cog n it iv e scien ce’s fou n da tion a l fig u r es w r it in g  in  th e la te 1 9 7 0s—w ou ld be like tr y in g  to u n der sta n d
h ow  a  bir d flies by  ex a m in in g  th e beh a v ior  of in div idu a l fea th er s.  To u n der sta n d flig h t ,  y ou  n eed to u n der sta n d
a er ody n a m ics; on ly  on ce y ou  g et  a  h a n dle on  th a t  ca n  y ou  a sk h ow  a  str u ctu r e of fea th er s,  or  a n y  oth er  ph y sica l
sy stem —su ch  a s a  m a n u fa ctu r ed a ir sh ip—ca n  h a r n ess a er ody n a m ics in  th e ser v ice of flig h t .



5 A n d so it  is w ith  th e br a in : Befor e w e ca n  u n der sta n d h ow  it  w or ks,  it  w ou ld seem  th a t  w e n eed to u n der sta n d w h a t
it ’s doin g . Bu t  y ou  ca n ’t  r ea d th a t  off th e a ct ion  of in div idu a l cells.  Ju st  tr y !

6 Im a g in e y ou  w er e to stu m ble on e da y  u pon  a  com pu ter  on  th e bea ch  a n d im a g in e (v er y  u n r ea list ica lly ) th a t  y ou
h a v e n ev er  seen  or  h ea r d of a  com pu ter  befor e.  How  w ou ld y ou  g o a bou t  fig u r in g  ou t  h ow  it  w or ks? Well,  on e th in g
y ou  cou ld do w ou ld be to m a ke a  m a p of h ow  a ll th e deta ch a ble pa r ts of th e m a ch in e a r e con n ected. Th is piece of
m eta l is solder ed to th is piece,  w h ich  is sta pled to th is piece of pla st ic.  A n d so on . Su ppose y ou  fin ish ed th e job.  Wou ld
y ou  kn ow  w h a t  th e th in g  is befor e y ou ? Or  h ow  it  w or ks? Wou ld y ou r  com plica ted, Ru be-Goldber g -esqu e m a p of th e
con n ect ion s betw een  th e pa r ts ev en  cou n t  a s a  m odel of th e com pu ter ? Keep in  m in d th a t  th er e a r e lots of differ en t
kin ds of com pu ter s,  m a de of lots of differ en t  m a ter ia ls,  w ith  lots of differ en t  ty pes of pa r ts a n d n etw or ks of
con n ect ion s.  In  fa ct ,  if A la n  Tu r in g  w a s r ig h t  (a n d Tu r in g  w as  r ig h t),  th e ba sic a n d essen t ia l job of a  com pu ter —th e
com pu tin g  of com pu ta ble fu n ct ion s—ca n  be specified in  en t ir ely  for m a l ter m s; th e ph y sica l stu ff of th e com pu tin g
m a ch in e is ir r elev a n t  to th e qu est ion  of w h a t  com pu ta t ion s a r e bein g  com pu ted a n d, so,  r ea lly ,  it  is a lso ir r elev a n t
to th e qu est ion  of h ow  th is—or  a n y  oth er  com pu ter —w or ks…

7 I’m  r a isin g  both  a  pr a ct ica l poin t  a n d a  poin t  of pr in ciple.  Th e pr a ct ica l poin t  is th a t  w e n eed som e con ception  of
w h a t  th e w h ole is  for befor e w e h a v e a  g h ost  of a  ch a n ce of fig u r in g  ou t  h ow  it  w or ks.  Th is is Ma r r ’s poin t  a bou t
fea th er s a n d flig h t .  Bu t  th er e is a lso a  m a tter  of pr in ciple: Wh en  it  com es to com plex  fu n ct ion a l sy stem s—like
com pu ter s,  for  su r e,  a n d, pr oba bly ,  like br a in s—th e la w s a n d r eg u la r it ies a n d con n ect ion s th a t  m a tter  a r e
th em selv es higher-level; th ey  don ’t  bottom  ou t  in  la w s fr a m ed in  ter m s of n eu r on a l u n its a n y  m or e th a n  th ey  do in
la w s fr a m ed in  ter m s of qu a n tu m  m ech a n ica l pr ocesses.  Th e poin t  is n ot  ju st  th a t  it  is h a r d to u n der sta n d th e
br a in ’s h olist ic oper a t ion  in  ter m s of w h a t  cells a r e doin g  bu t ,  in stea d, th a t  it  m ig h t  be im possible—like tr y in g  to
u n der sta n d th e stock m a r ket  in  ter m s of qu a n tu m  m ech a n ics.  Su r ely ,  n a tu r a lism  doesn ’t  com m it  u s to th e v iew
th a t  it  ou g h t  to be possible to fr a m e a  th eor y  of th e stock m a r ket  in  th e ter m s of ph y sics?

8 Ga r eth  Cook, w h o w r ote th e r ecen t  New  York Tim es  Magazine  a r t icle on  Seu n g ’s qu est ,  w a s w ise to r efer  to
A r g en tin ia n  w r iter  Jor g e Lu is Bor g es’s ca u t ion a r y  ta le,  On Exactitude In Science,  a bou t  a  m a p bein g  bu ilt  a s a n
ex a ct ,  to-size r eplica  of th e dom a in  bein g  m a pped. Su ch  a  m a p ca n ’t  ser v e a n y  ex pla n a tor y  pu r pose w h a tsoev er .  It
w on ’t  be a  u sefu l m a p. My  w or r y  is th a t  w e a lr ea dy  kn ow  th a t  ex a ct ly  th e sa m e th in g  is tr u e of Seu n g ’s con n ectom e.

Write an essay in w hich you explain how  Noë builds an argument against the idea of cell-by-cell brain mapping. In your essay, analyze
how  Noë uses one or more of the features listed above (or features of your ow n choice) to strengthen the logic and persuasiveness of
his argument. Be sure that your analysis focuses on the most relevant aspects of the passage.

Your essay should not explain w hether you agree w ith Redford’s claims, but rather explain how  the author builds an argument to
persuade his audience.

END OF TEST

DO NOT RETURN TO A PREVIOUS SECTION.



Chapter 21
Practice Test 1: Answers and Explanations



PRACTICE TEST 1 ANSWER KEY

Section 1: Reading

1. C
2. B
3. A
4. D
5. A
6. A
7. C
8. D
9. B
10. B
11. B
12. A
13. A
14. B
15. D
16. C
17. D
18. C
19. A
20. D
21. D
22. C
23. A
24. B
25. B
26. D
27. A
28. B
29. D
30. C
31. C
32. B
33. C
34. D
35. A
36. C
37. A
38. A
39. D
40. A



41. B
42. B
43. A
44. A
45. C
46. C
47. B
48. C
49. D
50. A
51. B
52. D

Section 2: Writing & Language

1. A
2. C
3. B
4. A
5. D
6. D
7. D
8. D
9. B
10. A
11. C
12. B
13. A
14. B
15. B
16. D
17. C
18. A
19. B
20. C
21. D
22. A
23. C
24. D
25. D
26. A
27. C
28. A
29. B
30. B



31. C
32. C
33. B
34. C
35. A
36. D
37. D
38. B
39. C
40. B
41. C
42. A
43. A
44. D

Section 3: Math (No Calculator)

1. A
2. C
3. D
4. C
5. C
6. B
7. C
8. D
9. B
10. C
11. D
12. B
13. A
14. B
15. D
16. 1.5

or

17. 53
18. 10

19.

or
3.66
or
3.67

20. 2



Section 4: Math (Calculator)

1. C
2. B
3. A
4. C
5. C
6. B
7. D
8. D
9. D
10. C
11. A
12. D
13. B
14. D
15. A
16. C
17. C
18. A
19. B
20. C
21. A
22. C
23. D
24. B
25. A
26. B
27. C
28. D
29. C
30. D
31. 3

32.  or

0.83
33. 1,279

34.  or

0.384
or
0.385

35. 7,054
36. 63.6

or
63.7



37.

or 0.7
38. 1 ≤

y ≤
1.25



PRACTICE TEST 1 EXPLANATIONS

Section 1: Reading
1. C The key to this question is the phrase the passage as a whole. Choice (A) describes the

purpose of a section of a passage, but it is too specific and does not describe the purpose of the
passage as a whole. Therefore, (A) is incorrect. Similarly, while the speakers briefly discuss
the Shrewsbury School, the discussion occupies very little space, and is not the main point of
the passage. Therefore, (B) is incorrect. Because the passage focuses on Carton, it is accurate
to say that its purpose is to reveal his character. Therefore, (C) is correct. Because there is no
evidence in the passage that Stryver has exploited Carton, (D) cannot be correct.

2. B Because Stryver describes Carton as sound in the first paragraph, (A) is incorrect. Mercurial
means “subject to sudden changes.” Because Carton rapidly changes from growling to
laughing to crying, (B) accurately describes him. Carton’s luck is never described as bad, so
(C) is incorrect. Because there is no indication that Carton does not notice the things
occurring around him, (D) does not describe Carton. Choice (B) is the correct answer.

3. A In the previous question, it is clear that Carton’s personality and emotional state are
somewhat easily changeable, so the correct answer for this question needs to reflect that
theme. The quote in line 10, Up one minute and down the next, accurately illustrates the idea
that Carton is mercurial; therefore, the answer must be (A). None of the other answer
choices are relevant.

4. D In the paragraph in question, in spirits describes Carton, and the paragraph says that carton
is up one minute and down the next. Because despondency means “depression,” spirits must
mean the opposite of depression, like happiness. Choices (A), (B), and (C) all mean things
other than happiness. Only jubilation is the opposite of despondency. Therefore, (D) is
correct.

5. A In the paragraph in question, Stryver calls Carton unmotivated and lame, so it is clear that
Stryver dislikes Carton’s behavior. Therefore, (A) is correct. Because Carton and Stryver are
friends, it is clear that the description should not be taken literally; Stryver does not want to
literally push Carton into the fireplace. Therefore, (B) is wrong. Similarly, the phrase the old
Sydney Carton has nothing to do with Carton’s actual age but rather is a term of
endearment. Thus, (C) is incorrect. Because Stryver and Carton are presented as school
friends, and there is no reason to believe Stryver ever bullied Sydney at school, (D) should be
eliminated.

6. A Two lines after the paragraph in question, Carton explicitly states that he does not find Miss
Manette pretty. Because incredulity means “disbelief,” (A) is a good description of Carton’s
attitude and the correct answer. Because Carton says that she is not attractive and Stryver
says that she is attractive, Carton is not confused. He knows what he thinks and what
Stryver thinks. Therefore, (B) is incorrect. Because there is no indication that Carton is
annoyed by Stryver in the lines in question, (C) should be eliminated. Because Carton thinks
Miss Manette is not pretty, he does not feel affection towards her. Therefore, (D) is incorrect.

7. C While Stryver says that Miss Manette is pretty, to say that he is in love with her would be
extreme. Therefore, (A) is incorrect. Though Carton is not successful, Stryver says that it is a
lack of motivation that holds him back, not a lack of intelligence. Therefore, (B) is incorrect.
In lines 63–68, Stryver says that it looked like Carton sympathized with Miss Manette, which
indicates that Stryver believes Carton was paying attention to her and saw what happened to



her at court. He was paying attention because she’s attractive. Therefore, (C) is correct.
Because Stryver and Carton never discuss either man’s family, (D) cannot be correct.

8. D The answer to the previous question is that Stryver does not believe that Carton finds Miss
Manette unattractive. Because the paragraphs indicated by (A) and (B) make no mention of
Miss Manette, these choices are incorrect. Since the lines indicated by (C) state only that the
court found Miss Manette attractive and makes no reference to Carton, this choice is
incorrect. The paragraph indicated by (D) says that Carton sympathized with Miss Manette,
which contradicts Carton’s assertion that she is not attractive. Therefore, (D) provides
support for the statement that Stryver does not believe that Carton finds Miss Manette
unattractive, and is the correct answer.

9. B Because lifeless desert describes the whole scene, it refers to the physical landscape at which
Carton is looking. Choices (A) and (C) do not describe a landscape, so both can be
eliminated. Because Carton is looking at the city’s landscape, not sand dunes, (D) should be
eliminated, leaving (B), which is the correct answer.

10. B There is no indication of Miss Manette’s feelings, positive or negative, toward Carton, so (A)
is not correct. Since Carton is described as incapable and resigned, it is clear that he cannot
change his behavior. Therefore, (B) is correct. The passage does not provide a physical
description of Carton’s apartment, so (C) is incorrect. There is no indication that Stryver is
exploiting Carton, so eliminate (D).

11. B Use POE to find the answer choice that is consistent with the passage. Since the author is in
support of the revolution, (B) is a good fit. Although the author doesn’t seem to support the
Soviet Union in the passage, (A) is still too extreme. Eliminate (C) and (D), since the author
is neither conflicted nor dismissive. Choice (B) is correct.

12. A Use the context from earlier in the passage, in which a secret non-aggression treaty between
the Soviet Union and Nazi Germany is discussed. Look for a word or phrase that matches
this description, such as “scheme.” Choice (A) is the best fit, and thus the correct answer.

13. A The author describes the songs as grim, but states that people had hope in their hearts.
Choice (A) matches this contrast rather well. Choice (B) doesn’t work because there is no
distinction made between the themes of the songs and the anthems; rather, they are both
categorized collectively as having grim and sorrowful themes. The military of Estonia isn’t
discussed, so eliminate (C). Song festivals are mentioned in the following paragraph, so
eliminate (D). You’re left with (A), which is correct.

14. B Based on the information earlier in the passage, it’s clear that Estonia wanted to be free from
the Soviet Union, or to have a legal “divorce,” as stated at the end of the second paragraph.
This phrase directly correlates with this desire. Choice (B) is a good fit. Eliminate (A) because
there is no mention of speaking Russian. Choice (C) is incorrect because it’s never stated that
Estonia wanted to be culturally separate from other Baltic nations. Eliminate (D) because
the passage implies the opposite: Estonians took the festivals very seriously and put a lot of
effort and time into them. Choice (B) is correct.

15. D Based on the tone of the entire passage, the size of the amphitheater is used to show how
much support this revolution had. Choice (D) matches this tone well. Choice (A) is incorrect
because the question asks for the purpose of this fact, and this answer does not address the
purpose of including this statistic. Choice (B) is also incorrect because the author is not trying
to show the popularity of the Soviet Union and its leaders. You can eliminate (C) because no
comparison is made to other theaters in the passage. The correct answer is (D).



16. C Cross out the word burden and replace it with your own word that is consistent with the text.
The paragraph begins by stating that historians were defying “free speech,” but that later it
was musicians who needed to do this. So a good replacement for burden would be
“authority” or “leadership.” Choice (C) is the best match and therefore the correct answer.

17. D The final paragraph states that the revolution was powerful and that sedition hung in the
wind, so find an answer choice consistent with these descriptions. Choice (A) is incorrect, as
dread is too extreme, and there were positive outcomes from the revolution. Eliminate (B)
because disagreement among revolutionaries is discussed in the passage. Choice (C) is
incorrect because music and poetry is too broad. It was specifically these festivals that
included music and poetry that were vital. Therefore, (D) is the answer.

18. C Use POE to find an answer that is supported by information in the passage. The passage does
not discuss the Soviet Union’s singing traditions, so eliminate (A). Choices (B) and (D) are
directly contradicted by the passage, so get rid of those choices as well. Choice (C) is
supported by the third paragraph, which states that Estonia could not threaten the Soviet
Union militarily. Choice (C) is correct.

19. A Use POE to find an answer that is supported by information in the passage. Choice (A) is a
good match because lines 39–46 discuss the impact of the song festivals. Choice (B) is
incorrect because the festival started over 100 years ago, not during the Soviet occupation.
Eliminate (C), as it’s not stated that the song festivals were unique. Choice (D) is incorrect
because the passage doesn’t discuss whether these songs were sung while working. Therefore,
the answer is (A).

20. D The festivals were a means of demonstrating national and cultural pride; use POE to find the
answer that best exemplifies this. Choice (D) is the best fit because the festivals united
Estonians with poetry and music. Choices (A) and (C) are irrelevant to the festivals. Choice
(B) discusses the festivals but does not mention anything about national or cultural pride.
Thus, (D) is correct.

21. D According to the diagram, the Soviet Union acquired Estonia, Latvia, Lithuania, Bessarabia,
and part of Poland in the pact. This land mass stretches from the Baltic Sea to the Black Sea;
therefore, (D) is the correct answer. Although Germany did receive a portion of Poland, the
Soviet Union also received a significant chunk. Therefore, (A) is incorrect. As depicted in the
diagram, the Soviet Union is much larger than the part of Poland it acquired; eliminate (B).
And contiguous means sharing a common border; Lithuania and Estonia are separated by
Latvia, so they are not contiguous, so eliminate (C).

22. C The fourth paragraph states, But sir, the right to control their own Government is not one of
the rights that the citizens of this country are called upon to surrender in time of war. The
author is objecting to the restrictions placed on those who have protested the war, and only
(C) captures the author’s dissenting views. While it is true that LaFollette is a lawmaker, no
legislation is proposed, so eliminate (A). Since LaFollette argues for a single point of view
throughout the text, eliminate (B). While it is true that LaFollette was dissenting against the
war, this is not his primary purpose, so eliminate (D).

23. A The fourth paragraph states,…all men recognize that in time of war the citizen must
surrender some…But sir, the right to control their own Government according to
constitutional forms is not one of the rights…Therefore, LaFollette believes that some rights
are appropriately given up and some are not. Only (A) describes this distinction. LaFollette
describes free speech as a fundamental personal right and never describes a moment in
which it might be unnecessary, so eliminate (B). LaFollette never discusses what would and
would not justify a war, so eliminate (C). LaFollette does mention the interests of humanity



(how wars are ended) and the interests of this country (enduring peace), but does not draw a
distinction between them, so eliminate (D). Choice (A) is correct.

24. B The answer to the previous question states that LaFollette draws a distinction between rights
that are appropriately and inappropriately given up in times of war. Neither this distinction
nor any other distinction is mentioned in (A), so it can be eliminated. The aforementioned
distinction is mentioned in the lines referenced in (B), which is the correct answer. Neither
this distinction nor any other distinction is mentioned in (C) or (D), so they can be
eliminated.

25. B The passage states that people are being unlawfully arrested, thrown into jail…only to be
eventually discharged without ever having been taken into court. A good way to describe
these individuals would be detained and separated. The only answer choice that means
something similar to this is (B), sequestered. Thus, (B) is the correct answer.

26. D The passage states that citizens must beware of those precedents in support of arbitrary
action by administrative officials, which excused on the plea of necessity in war time,
become the fixed rule when the necessity has passed and normal conditions have been
restored. Thus, LaFollette is concerned that officials may restrict free speech during times of
war but then fail to remove those restrictions when wartime has passed. More simply,
LaFollette is worried that exceptions may become rules. Choice (D) matches this idea most
closely. LaFollette does grant that the citizen must surrender some rights, but this is
mentioned in paragraph 4. Thus, (A) can be eliminated. While LaFollette does say that some
restrictions are arbitrary, paragraph 4 explicitly denies that all restrictions are arbitrary.
Thus, (B) can be eliminated. While LaFollette does seem to be concerned with military
action, (C) is never mentioned in the passage and can be eliminated. Choice (D) is correct.

27. A The passage states that the right of the citizens…to discuss…every important phase of this
war; its causes, the manner in which it should be conducted, and the terms upon which
peace should be made. In this paragraph, LaFollette explicitly mentions declaring war, which
is referenced in (C); how to conduct war, (D); and how to end a war, (B). Thus, each of
these can be eliminated. While LaFollette probably believes that citizens ought to elect
legislators and executives, it is never mentioned in the passage. Thus, (A) is correct.

28. B The beginning of the sentence in question states that it is the right of the citizens…to
discuss…every important phase of this war. The list that follows serves as examples of the
important phases of a war in which citizen oversight might be necessary. Choice (B) best
matches this description and is the correct answer. LaFollette’s main point in the passage is
to argue against the restriction of free speech during war, so (A) can be eliminated.
LaFollette does offer reasons why the press might be afraid to speak out, but not in the
referenced paragraph; eliminate (C). LaFollette does not believe that citizens understand
wars better than the president, only that the country needs the counsel of all citizens, so (D)
can be eliminated.

29. D The answer to the previous question states that LaFollette believes that free speech is
necessary for the conduct of war. Choice (D) introduces this idea explicitly. The lines in (A)
reference reasons that people are currently afraid to publicly discuss the issues in question,
but do not provide reasons why speech is necessary and can be eliminated. The lines in (B)
explain why some are attempting to restrict speech and can be eliminated. The lines in (C)
give reasons why we should be concerned by the attempts to restrict free speech, but they
provide no explicit mention of why free speech is necessary during times of war; eliminate
(C). Choice (D) is the correct answer.

30. C The last paragraph of the passage states that now is precisely the time when the country



needs counsel of all its citizens. Therefore, LaFollette believes that attempts to stifle discussion
about issues of war are highly undesirable and contrary to the major goals of American
democracy. Only (C) expresses an attitude that matches this position. LaFollette does not
offer any sympathetic explanations for suppressing free speech, so (A) can be eliminated.
LaFollette clearly cares about the suppression of free speech, so (B) can be eliminated. Choice
(D), morose, is a negative attitude, but it is overly negative and too passive for the tone of the
passage. LaFollette is displeased with the suppression of free speech, but he is not sad or
depressed about it.

31. C The first sentence of the last paragraph states that It is no answer to say that when the war
is over the citizen may once more resume his rights…. Thus, LaFollette rejects even the idea
of a temporary restriction of free speech, a right that he calls precious and fundamental.
LaFollette thinks that free speech should never be withheld but instead should be maintained
without interruption or restriction. Choice (C) best matches this meaning and is the correct
answer.

32. B Choice (B) is the correct answer, as satellite photos gave evidence of the fault lines at the
edges of the earth’s plates. Choice (A) is incorrect because it’s too extreme. Choice (C) is also
wrong because it says that the theory was created in 1965, whereas the passage indicates that
there had been investigations of the theory before then. Choice (D) is too narrow; the San
Andreas Fault is used as an example, but it alone doesn’t prove that plate tectonics is a valid
theory.

33. C The author states in paragraph 3 that continental-drift theory described the continents as
mobile chunks that moved through the ocean floor, while plate tectonics has the continents
moving with the surrounding seabed. Therefore, (C) is correct. Choice (A) is too extreme
because the continents don’t flow or stay immobile in either theory, nor do they move with
or without purpose in either theory, as (B) states. Choice (D) looks very similar to the
metaphor given, but the actual distinction is the idea of plowing through versus moving in
conjunction with. Thus, (D) is also incorrect.

34. D The convection currents transfer or diffuse heat from the molten rock, and this leads to the
plate movements. Thus, (D) is correct. Choices (A) and (B) are incorrect because the word
convection doesn’t mean to liquefy or melt. Choice (C) is incorrect because, while the plates
are moving, convection doesn’t mean to move as in a military endeavor.

35. A The author introduces Yellowstone’s hot springs as an example of how volcanoes can exist
mid-plate when hot spots push lava up through the plate, so (A) is the correct answer.
Choice (B) is incorrect because it is too extreme—one example doesn’t prove anything.
Choice (C) is incorrect because Yellowstone isn’t used in this passage to support an opposing
theory. Choice (D) is incorrect because it’s referring to a mid-ocean ridge, which occurs at
the borders of plates.

36. C The passage says that These plumes of molten rock, often called hot spots, rise and erupt
through the crust of a moving plate, which suggests the hot spots are punching up through a
complete piece of the crust to create volcanoes, as there’s no fracture for it to flow through.
Thus, (C), As the crustal plate moves, the hot spot “punches” up a line of volcanic and hot-
spring activity, is correct, and you can eliminate (A), (B), and (D).

37. A The Hawaiian Islands are consistent or on a line with the movement of the Pacific plate, so
(C) and (D), which state the opposite, are incorrect. The islands are created as the plate
moves, but then the plate moves on and the islands don’t change to suit it, so (B) is incorrect.
Choice (A) is the answer.



38. A Choice (A) is correct because it matches the passage, which states that Iceland was created
by lava flow that bubbled up from between two tectonic plates at a mid-ocean ridge. Choice
(B) contrasts an island and a continent, which the passage does not, while (C) states that the
author mentions Iceland to prove that an island can be a volcano. The author never says
that an island can’t be a volcano, so (C) is incorrect. Choice (D) is true, but it doesn’t answer
the question. Iceland does straddle the mid-Atlantic ridge, but the reason that the author
mentions Iceland is to give an example of an island that was created by lava flow at a hot
spot.

39. D The passage says that the lava flows more abundantly in certain spots, producing volcanic
islands (lines 70–72) and underlie the large, highly volcanic island of Iceland, which
straddles the Mid-Atlantic Ridge (lines 75–76). Thus, (D) is correct. Choices (A), (B), and (C)
do not coordinate with any answer choices in the previous questions.

40. A The author uses the phrase Some geologists propose to show that plate tectonics are a theory,
and there are still things about it that scientists don’t know and want to learn. Thus, (A) is
correct. The passage never mentions a lack of data, so (B) can be eliminated, while (C)
implies that the phrase is introducing an opposing viewpoint, which it does not. Choice (D)
refers to the continental-drift theory, which is not part of the logic of this paragraph, so it is
incorrect.

41. B The passages states that plumes of molten rock, often called hot spots, rise and erupt
through the crust of a moving plate. The diagram depicts this process with a line traveling
up through the lithosphere to the surface. Therefore, (B) is correct. While the diagram does
depict a continental rift zone by the ocean, there is no evidence in the graph or the passage
that this is always the case. Therefore, (A) is incorrect. The passage states that mid-ocean
ridges mark boundaries where plates are forced apart as new ocean floor is being created
between them; thus, (C) can be eliminated. There is no mention in either the passage or the
diagram of the relative rigidity of oceanic and continental crust, so (D) can be eliminated as
well.

42. B The author’s main point in the first paragraph is that the construction of the Glen Canyon
Dam did affect downstream resources, including the loss of large beaches used for camping
and the addition of several animals to the endangered species list. Choice (B) matches the
context of this passage, so keep it. Eliminate (A), as no mention is made of maintaining
water resources. According to the passage, the fish were adapted to the pre-dam era, so (C)
doesn’t work because decimated is too extreme. Choice (D) is the opposite of what the first
paragraph suggests, so eliminate it. Choice (B) is the answer.

43. A The correct answer to the previous question was that the dam was built with a lack of
foresight. This is shown best with (A), since it’s mentioned that little consideration was given
to how dam operations might affect downstream resources. Choices (B) and (D) both show
consequences but don’t necessarily match the phrase little consideration, so eliminate them.
Choice (C) isn’t negative at all, so get rid of it. The correct answer is (A).

44. A The passage states that the scientists and recreationists observed the physical transformation
of the river in Grand Canyon, so the correct answer should match this information. Choice
(A) is a good fit, so keep it. Eliminate (B), as no mention is made of casual observation, as
well as (C) because the passage never hints at collaboration between scientists and the public.
Choice (D) is too extreme because the passage never proves anything. Choice (A) is correct.

45. C The first paragraph of Passage 1 discusses the humpback chub and mentions that it has been
listed as endangered, as well as that the dam and its operation jeopardized the continued
existence of humpback chub in Grand Canyon. Choice (A) is incorrect because it’s too



extreme. The chub is endangered, not extinct. Choice (B) refers to the fish later in the
passage instead of the chub, so eliminate it. Choice (D) is never mentioned, so eliminate this
choice as well. This leaves (C), which is correct; it can be inferred the chub can survive a
variety of environments because it’s still alive.

46. C Go to the first sentence of the second paragraph in Passage 1 and cross out the word regime.
Replace it with your own word using the context of the paragraph. A good replacement
would be “process,” so find a word in the answer choices that matches this meaning. Choice
(C) fits, so keep it for now. Choice (A) is a dictionary definition of regime, so eliminate it.
Choices (B) and (D) are not related to “process” in any way, so get rid of them as well.
Choice (C) is therefore correct.

47. B Go to the second sentence of the second paragraph in Passage 2 and cross out the word
suspended. Replace it with your own word using the context of the paragraph. The
paragraph mentions that sand is included at high concentration in the flow, so a good
replacement would be “combined.” Choice (B) is the best match and therefore the correct
answer.

48. C Use POE to find an answer consistent with the passage. Controlled floods are discussed in the
final two paragraphs, so this should be the reference window. Choices (A) and (D) are
incorrect because snowmelt is mentioned only in the first passage. While controlled floods
sometimes lead to the higher concentrations of suspended sand, this is not always the case.
Therefore, (B) can be eliminated. Choice (C) works because the first sentence of the final
paragraph states that the floods may erode sandbars if the concentration of suspended sand
during a controlled flood is too low. Therefore, (C) is correct.

49. D The correct answer to the previous question deals with the negative effects of controlled
flooding on the health of the river, so the answer to this question should reflect this theme.
The lines referenced in (D) describe sandbar erosion, which would certainly qualify as
something “detrimental”; therefore, (D) is the correct answer. The lines from the passage
referenced by the other answer choices do not illustrate any negative effects on the river.

50. A The High Flow Experiments mentioned in Passage 2 refer to controlled floods used to
increase sandbars. Therefore, the author of Passage 1 would have a positive attitude towards
these floods because Sandbars, riverbanks, and their accompanying aquatic habitats were
reshaped, which is ultimately beneficial to the ecosystem. Choice (A) is a good match for this
information. Eliminate (B), (C), and (D) because they are too negative.

51. B Passage 1 is mostly interested in the geologic history of the Glen Canyon Dam, whereas
Passage 2 primarily discusses the use of controlled floods. Use POE to find the answer.
Eliminate (A); even though a problem is presented in Passage 1, Passage 2 doesn’t address
the same problem or solution. Choice (B) is a good fit, so keep it for now. Choice (C) is pretty
vague, and it’s not clear whether the changes in Passage 2 are recent, so eliminate it. No
experiment is discussed in Passage 1 with any specifics, so eliminate (D). Choice (B) is
correct.

52. D Use POE to find an answer that is applicable to both passages. Eliminate (A) and (B) because
neither passage discusses a scientific experiment or topographic changes. Choice (C) is true
of both passages, so eliminate it as well. This leaves (D), which is correct: Passage 2 never
discusses any specific species, whereas Passage 1 mentions the humpback chub and Colorado
pikeminnow.

Section 2: Writing and Language



And Justice for All
1. A If you can’t cite a reason to use a comma, don’t use one. In this case, commas are not

necessary because the fact that she works at the mall is important as a contrast to more
serious. Therefore, the answer is (A).

2. C The idea before the punctuation (She would start applying to law schools soon) is complete.
The idea after the comma and conjunction (she wanted to know what the law looked like in
action) is also complete. Remember the STOP punctuation rules. Choices (A) and (D) can be
eliminated because two complete ideas cannot be joined with just a conjunction or just a
comma; both are needed. The comma in (B) is in the wrong place, so the answer is (C).

3. B Notice the question! It asks which statement is most in keeping with the main idea. The
passage centers on the Department of Corrections, and the only choice that introduces this
information is (B). The next sentence doesn’t even make sense without the specific
information in (B).

4. A Notice the question! It asks for a statement that reinforces ideas in this sentence as well as
the preceding sentence. The ideas in these sentences are about no one paying much attention
to the Department of Corrections. Choice (B) contradicts this idea. Choices (C) and (D)
contain the wrong focus. Therefore, (A) is the answer.

5. D The subject of this sentence is meaning, which is singular. Eliminate the choices with plural
verbs—(A), (B), and (C)—because they are inconsistent. The correct answer is (D).

6. D The underlined pronoun refers to Everyone, which is singular. Choice (D) is the only possible
answer because it is consistent in number.

7. D The sentence should come after another question about the treatment of inmates in order to
make sense of the phrase by the same token. This question appears in Sentence 6, so this
sentence should go after Sentence 6, as (D) suggests.

8. D Choices (A), (B), (C), and (D) all say essentially the same thing, but (D) does so in the most
concise way possible. Therefore, (D) is correct.

9. B The subject of this verb is politics and the law, which is plural, thus eliminating (A) and (C).
Choice (B) is the correct answer because it is more concise than (D).

10. A The idea before the conjunction (We may believe that we never come into contact with the
law) is complete, and the idea after the conjunction (it is written into everything…ourselves)
is also complete. When a conjunctive adverb connects two complete ideas in one sentence, it
is preceded by a semicolon and followed by a comma. Therefore, (A) is correct.

11. C This essay focuses on Amanda’s personal discoveries about the law; it does not the justice
system. Eliminate (A) and (B). Choice (D) is incorrect because the passage doesn’t discuss
her entire career, just the summer before she applied to law schools. Choice (C) is correct.

Alexander’s Empire of Culture
12. B The correct idiom is disappear from. The sentence as written implies two things have

disappeared when it should be just the study of the classics. Eliminate (A). Choices (C) and
(D) are not the correct form of the idiom. Choice (B) is the correct answer.

13. A This sentence is correct as written. Although the phrase for all that might sound foreign, it is
being used correctly here. Choice (B) does not make sense. Choices (C) and (D) are basically



the same as (A), and remember: If there is no grammatical reason to change the original,
don’t. Therefore, (A) is correct.

14. B The correct idiom uses the words in and right, so (A), (C), and (D) can be eliminated. Choice
(B) is correct.

15. B The correct answer will feature words or phrases that are as precise as possible. The sentence
as written does not make clear to whom the pronoun is referring: Alexander or Aristotle.
Choice (B) clears up this pronoun ambiguity. Choice (C) can be eliminated because
Alexander was born in Pella, and his arrival as a newborn would not have announced an
enlightened era, nor is it likely they arrived together.

16. D Notice the question! It asks for a concluding statement that emphasizes the change brought
about by Alexander’s rule. Choices (A), (B), and (C) do not address the change from
militaristic Philip to enlightened Alexander. Only (D) has the correct emphasis.

17. C Notice the question! It asks for an introductory phrase that emphasizes continuity from the
previous rule. The only choice that refers to the previous rule and explains how the second
sentence connects to the first in the paragraph is (C).

18. A Check the answer choices against the map, and make sure that the information is consistent
with the figure. Choices (B) and (D) contain information that cannot be gleaned from the
map, while (C) contains information that contradicts the map. Choice (A) is consistent with
the map, so it is the correct answer.

19. B As written, the first part of the sentence creates a comma splice, wherein a comma separates
two complete ideas. Choice (A) can be eliminated. Choice (B) is the best of the remaining
answer choices because it is the most concise. A conjunction such as although or moreover is
not needed due to the however in the preceding sentence. This sentence’s purpose is to
explain the preceding sentence.

20. C Unprecedented means “never done or known before.” Choices (A), (B), and (D) have the
same definition, so they can be eliminated—the question asks for what would NOT be
acceptable. Choice (C) means “lacking historical context” and is not an acceptable
alternative.

21. D The idea before the period (Alexandria, Egypt, perhaps the most…continues to thrive) is a
complete idea. The idea after the period (It is the second…of Egypt) is also a complete idea.
Therefore, the two cannot be joined together with only a comma. (Remember your STOP
punctuation rules.) Eliminate (B). Of the remaining answer choices, (D) is the most effective
way to combine the two sentences because it eliminates the need to repeat the subject, which
makes the sentence flow better. Therefore, (D) is correct.

22. A The sentence as written is consistent in structure with between man and god and the
individual and the world, both of which use the conjunction and. As the last item in this list,
and should be used between the natural and the unnatural. All other choices are not
consistent and change the meaning. Therefore, (A) is the answer.

Brother, Can You Spare a Dime?
23. C The correct answer will contain phrases that are as precise as possible. It is the dime novel

that was printed cheaply and for quick consumption, so the words dime novel need to be
placed immediately next to the modifier phrase. Choices (A), (B), and (D) all include this
misplaced modifier. Only (C) makes the sentence precise.



24. D Notice the question! It asks for the phrase that gives the most specific information. Choice
(D) provides specific names of authors who wrote by way of literary periodicals. Choices (A),
(B), and (C) refer to the authors only in vague terms.

25. D The title of Stowe’s book is necessary information, which means we do not want to surround
it in commas, so eliminate (B). Choices (A) and (C) have other unnecessary commas. The
correct answer is (D) because it contains no commas at all.

26. A The correct answer will support the passage while being as precise as possible. The next
sentence begins with the subject That book, and without the phrase the publishers were
clamoring for an actual book, the reader wouldn’t know what that book is. This reasoning is
summed up in (A). Choice (B) is incorrect because there is no support for publishers being
greedy. Choice (C) is incorrect because the passage says Stowe’s work was already popular as
a periodical series.

27. C The average annual income of a man in this period is not in line with the main idea of the
paragraph, which discusses the shift from periodicals to novels. To add this statement would
be inconsistent with the paragraph’s focus, which is stated in (C).

28. A Choices (B) and (D) use the wrong verb tense. Choice (C) is not in line with the focus of the
paragraph. Additionally, since we do not know if the series is still known this way, (A) is the
correct answer.

29. B Effect is generally a noun, while affect is a verb except in certain unusual circumstances. The
underlined portion needs to be a noun, so affects is incorrect. Eliminate (A) and (D). The
sentence discusses multiple effects, not something belonging to the effects, so the plural form
of the verb is needed, not the possessive form. Eliminate (C). This leaves (B), which is the
correct answer.

30. B The correct answer will feature words or phrases that make the passage as precise as
possible. Without the actual names, the phrase William Bonney and James Butler Hickcock
became the folk heroes does not make sense. We need the names of transformed folk heroes
in order to make sense of the sentence. Eliminate (C) and (D). Choice (A) is incorrect
because the rest of sentence does not speak in generalities; it provides two names already.
Choice (B) is correct.

31. C The correct idiom is learned from, not taught from, so eliminate (A). The new media has not
brought anything from the dime novel’s popularity because it is something entirely new, so
eliminate (D). Learned is more precise than got, so the correct answer is (C).

32. C As written, the sentence is unclear for whom or what the foundation is being laid, so
eliminate(A). The underlined portion needs to follow the word foundation in order to clarify
this. The correct answer will make the passage as precise as possible. This is (C).

33. B A frame of reference is a set of criteria or stated values in relation to which measurements or
judgments can be made. Integration, (B), is the intermixing of people or groups that were
previously segregated. Since this does not serve as an acceptable alternative to frame of
reference, it is the correct answer.

The Tiger Moth’s Phantom Target
34. C Be sure to compare similar things to maintain consistency and precision. The sentence as

written compares methods to humans. Compare methods to methods, or change the
construction of the sentence. Eliminate (A) and (D) because both make the same mistake.



Choice (B) uses the singular pronoun that to refer to the plural methods, so eliminate it.
Choice (C) uses the correct comparison and the plural pronoun, so it is correct.

35. A All four choices use similar words. Choose the one that expresses the idea most clearly. In
this case, the clearest choice is (A). Choice (B) is passive and contains unnecessary commas.
Choice (C) contains the awkward phrase main among which is its. Choice (D) uses curious
as an adjective instead of a noun, implying that the weaponry is curious about something
instead of being a curiosity itself.

36. D This sentence does not refer to the bats (bats cannot shout). Eliminate (A) and (B). The
sentence uses the word you later, so this underlined portion should be consistent with the rest
of the sentence. Eliminate (C). Choice (D) correctly replaces they with you.

37. D All four choices use similar words. Choose the one that expresses the idea most clearly and
concisely. In this case, the answer is (D). Instincts does not need to be repeated because the
word innate was already used.

38. B Notice the question! The question asks for a phrase that emphasizes a common
misunderstanding about bats’ vision. Choice (A) compares bats’ vision to shrimp, which is
not a common misunderstanding. Choices (C) and (D) describe aspects of bats’ hunting but
do not emphasize a common misunderstanding. Only (B) discusses the common thought (or
cliché) about bats being blind.

39. C The pronoun its is ambiguous, as it is unclear whether it refers to the tiger moth or the bat.
The correct choice features words that are as precise as possible, so eliminate (A). The other
choices clear up the ambiguity, but only (C) has the correct possessive singular pronoun
needed. Choice (B) uses a plural pronoun, but since only a single system of echolocation is
referred to, the singular bat’s is appropriate.

40. B The words inedible and toxic specifically explain why the warning would result in the bats
not going after the moths. This is best summarized in (B). Choice (A) is incorrect because we
do not know about any predators, just bats. Choice (C) is incorrect because inedible and toxic
do not give any information about the mechanism of the clicks. Choice (D) is incorrect
because the information is not stated elsewhere. The answer is (B).

41. C The pronoun refers to the tiger moth, which is the name of a species and therefore a
collective noun. Collective nouns are singular, so eliminate (A) because it is inconsistent.
When dealing with pronouns, remember that possessives do not use apostrophes, while
contractions do use apostrophes. Choice (B) contains a contraction. It would not make sense
to say the tiger moth and it is sonar jamming, so eliminate (B). There is no such word as its’,
so eliminate (D). The sonar jamming belongs to the tiger moth, so a possessive pronoun is
needed, as in (C).

42. A All of the commas are correct as written. There should be a comma after each item in a list.
A comma is needed after counterattack, but not after and or adapt. Choices (B), (C), and (D)
contain unnecessary commas, so the answer is (A).

43. A Check the answer choices against the figures. Only (A) can be supported by the diagram.
There is no indication of other animals, as in (B); what sounds are or are not heard, as in
(D); or bats running into each other, as in (C).

44. D Paragraph 5 does not fit as a conclusion, so eliminate (A). This paragraph should come after
the discussion of the tiger moth and its tactics and before the conclusion of the essay. This
indicates the best placement is after the third paragraph, so (D) is the answer.



Section 3: Math (No Calculator)
1. A The vertex form of a parabola is y = a(x – h)2  + k, where (h, k) denotes the vertex. Plug in

the point (3, –3) into the vertex form to get y = a(x – 3)2  – 3. The correct answer is (A).

2. C You can plug in to make sense of this equation. Say that x = $100. The amount of the keg
would then be $107 + $17. The $17 must be the untaxed deposit since it is a flat fee rather
than percentage based. Therefore, the tax is $7, which is 7% of the original $100 base price.
The answer is (C).

3. D Whenever there are variables in the question, plug in. Be sure to plug in a number that is

divisible by 3. Let d = 300.  of the original amount of $300 is $100, and that is deducted by

the company, leaving Syed with $200. Then, subtract the wire transfer fee to get $200 – $30

= $170, which is the target number. Plug in 300 for d in the answer choices to see which one

is equal to the target number of 170. In (A), (300) – 30 = 70. This is not the target

number, so eliminate (A). Likewise in (B), (300 – 30) = 90, and in (C), (300 – 30) = 180.

Neither of these is the target number, so eliminate (B) and (C). In (D), (300) – 30 = 170,

which is the target number. The correct answer is (D).

4. C All of the answers are written in the slope-intercept form y = mx + b, where b is the y-

intercept and x and y are points on the line. Eliminate (D) because the y-intercept in that

equation is 2. For the remaining answer choices, plug in the x- and y-values to determine

which equation works. If x = 1 and y = 6, (A) becomes 6 = (1) + 4. Solve both sides of the

equation to get 6 = 4 . Eliminate (A). Choice (B) becomes 6 = 1 + 4, so eliminate (B).

Choice (C) becomes 6 = 2(1) + 4, or 6 = 6. Therefore, the correct answer is (C).

5. C Whenever there are variables in the question and the answer choices, think Plugging In. If 2
purchases were made, then p = 2, and the number of bonus points can be calculated as 4(2)
+ 7 = 8 + 7 = 15. If the number of purchases were then increased by 3, the new p equals 5
and the number of bonus points can be calculated as 4(5) + 7 = 27. The bonus points
increased by 27 – 15 = 12. The correct answer is (C).

6. B This is a good Plug In the Answers problem. Start with (B) and plug in 2 for x and 3 for r in

the equation to get V = 24π + 2 , which is equal to the target amount of 96π, so (B) is

correct.

7. C Whenever there are variables in the question and in the answers, think Plugging In. Let c =

30. Therefore, b = 2 + (30) = 2 + 10 = 12. Plug 12 in for b in the answers to see which



answer equals the target number of 30. Choice (A) becomes . Eliminate

(A), since it does not equal the target number. Choice (B) becomes .

Eliminate (B). Choice (C) becomes 3(12 – 2) = 3(10) = 30. Keep (C), but check (D) just in

case it also works. Choice (D) becomes 3(12 – 6) = 3(6) = 18. Eliminate (D). The correct

answer is (C).

8. D Treat this question as a translation problem. According to the question, R(h) = four rotations
per second less than three times the square of the height of the liquid. The height of the liquid
is represented by h. Therefore, three times the square of the height of the liquid = 3h2 . Four
less than this amount is 3h2  – 4. Since the original speed was 1,000, subtract this value from
1,000 to get the current rate of rotation. The correct answer is (D).

9. B Start with the easier equation and use Process of Elimination. The easier equation is related
to the total number of ounces, c + b, in the tube. According to the question, the tube has 24
ounces, so c + b = 24. Eliminate (A), since it does not include this equation. The other
equation in the set is related to the amount of active ingredients. According to the question, c
includes 0.25% of sodium fluoride and b contains 0.30% triclosan. 0.25% = 0.0025 and
0.30% = 0.003. Therefore, in the correct equation, c should be associated with 0.0025 and b
should be associated with 0.003. Eliminate (C) and (D) because both of these equations get
the percentages wrong. The correct answer is (B).

10. C Whenever the question includes variables and the answer choices are numbers, think

Plugging In the Answers. In (A), d = –4, and the equation becomes 

. Solve both sides of the equation to get 

, or . Reduce both fractions to get –13 = –5. This is not

true, so eliminate (A). In (B), d = 2, and the equation becomes 

. Solve both sides of the equation to get 

, or . Reduce both fractions to get . Eliminate

(B). In (C), d = 4 and the equation becomes . Solve both

sides of the equation to get , or . Reduce both fractions

to get  = . The correct answer is (C).

11. D All the answer choices are equal to 4 (which is r2 , making r = 2), so you need to focus on
where the center of the circle lies. If the circle is tangent to both the x-axis (which is
equivalent to the line y = 0) and the line x = 4, then the center must be 2 units from y = 0
and 2 units from x = 4. Choices (A) and (B) both have centers with an x value of −2
(remember the standard form of the circle equation is (x − h)2  + (y – k)2  = r2 , where (h, k)
is the center and r is the radius), which is 6 units from x = 4. Eliminate (A) and (B). Choice



(C) has a center at (2, −4). The x-value is 2 units from x = 4; however, the y-value is 4 units
from y = 0. Eliminate (C) and choose (D).

12. B According to the question, Reactant A does not react unless B gets to a certain concentration.
Therefore, the correct answer will have an initial flat line for A while the line for B is rising.
Only graph (B) shows this initial relationship. Therefore, the correct answer is (B).

13. A All of the answer choices have the same lines graphed, so this question is really about the
shading. Plugging In is probably the easiest way to approach this problem. Start with (0, 0)
because this is an easy value to check. This works in all three equations since 0 ≤ 8, –3 ≤ 0,
and 1 ≥ 0. Therefore, this value needs to be shaded as a possible answer. Eliminate (B), (C),
and (D) because they do not include this point. The correct answer is (A).

14. B The question says that tan BCA is , so draw segment CA. Since tan = , . Let

AB = 3x and BC = 4x. The question says that the area of the rectangle is 48. The formula for

the area of the rectangle is A = lw. Plug in A = 48, l = 3x, and w = 4x into the formula to get

48 = (3x)(4x). Simplify the right side to get 48 = 12x2 . Divide both sides by 12 to get 4 = x2 .

Then take the square root of both sides to get x = 2. Therefore, AB = 3x = 3(2) = 6, and BC =

4x = 4(2) = 8. The question asks for the length of BD, which is the diagonal of the rectangle

and equal to diagonal AC. The diagonal of the rectangle is the hypotenuse of a right triangle.

Since the two legs are 6 and 8, this is 6-8-10 right triangle, so the hypotenuse is 10. The

answer is (B).

15. D Whenever there are variables in the question and answers, think Plugging In. If m = 2, the

expression becomes  = −4. Plug

2 in for m in the answer choices to see which one equals the target number of –4. Choice (A)

becomes  = −2.8. This does not match the

target number, so eliminate (A). Choice (B) becomes . Eliminate

(B). Choice (C) becomes  = −1. Eliminate (C). Choice (D) becomes m – 6 = 2 –

6 = –4. The correct answer is (D).

16.                1.5 or 

Plug the given values into the equation: 18 = (3)(4)(x). Multiply the right side of the

equation to find that 18 = 12x. Divide both sides by 12 to find that x = . Both 18 and 12 are

divisible by 6, so this fraction reduces to .



17. 53 Jean charges 5.50 × 2 = $11 per hour for babysitting. Therefore, her entire earnings for three
hours can be calculated as (3 × 11) + 20 = 53. The correct answer is 53.

18. 10 To solve the problem without a graphing calculator, set the two equations equal to each

other: −x2  + 5x + 6 = −– x2  + 12. Multiply the entire equation by 2 to get –2x2  + 10x + 12

= –x + 24. Rewrite the equation to equal 0, so it becomes –2x2  + 11x − 12 = 0. Multiply the

entire equation by –1 to get 2x2  – 11x + 12 = 0. Then factor the quadratic to get (2x − 3)(x −

4) = 0. Solve for the two possible values of x: If 2x − 3 = 0, then x = , and if x − 4 = 0, then

x = 4. Because the slope of the line is negative, the x-value of the point that is farthest to the

right along the x-axis must also be closer to the x-axis. Plug 4 in for x in the second equation

to get y = − (4) + 12 = – 2 + 12 = 10. The correct answer is 10.

19.                 or 3.66 or 3.67

Whenever there are two equations with the same two variables, the equations can be solved
simultaneously by adding or subtracting them. Take the second equation and rewrite it so
that the variables are on the left side of the equation: 17r + 22v = 63. Stack the equations and
add them together.

13r + 8v   =  47
17r + 22v = 63
30r + 30v = 110

Divide the entire equation by 30 to get r + v = . This is too big to grid in, so reduce it to 

.

20. 2 The area of the current plot is 4 × 6 = 24 square feet, so the new plot will be 24 × 2 = 48
square feet. According to the question, x feet will be added to each side to obtain the new area
of 48 feet. Since the length is only 2 feet more than the width, you need two factors of 48
that differ by 2. You may recognize that these factors are 6 and 8. So, the increase was 2 feet
in each direction. Alternatively, you can write a quadratic: (4 + x)(6 + x) = 48. Expand the
right side of the equation to get x2  + 10x + 24 = 48. Set the equation to 0 by subtracting 48
from both sides to get x2  + 10x − 24 = 0. Factor the equation to get(x + 12)(x − 2) = 0.
Therefore, x = –12 or x = 2. Since lengths can never be negative the only possible value is x =
2. The correct answer is 2.

Section 4: Math (Calculator)
1. C Use Process of Elimination. According to the question, P represents the population, so the

outcome of the entire equation has something to do with the population. Therefore,
eliminate both (A) and (B) because 1.0635 can’t represent the population if P does. In the
given equation, the only operations are multiplication and addition, which means that over
time the population would increase. Therefore, eliminate (D). The correct answer is (C).

2. B To solve the quadratic equation, first set the equation equal to 0. The equation becomes x2  +



12x − 64 = 0. Next, factor the equation to get(x + 16)(x − 4) = 0. Therefore, the two possible
solutions for the quadratic equation are x + 16 = 0 and x − 4 = 0, so x = –16 or 4. Since the
question states that x > 0, x = 4 is the only possible solution. Another way to approach this
question is to plug in the answers. Start with (B), x = 4. Plug 4 into the equation to get 42  +
12(4) = 64. Solve the left side of the equation to get 16 + 48 = 64, or 64 = 64. Since this is a
true statement, the correct answer is (B).

3. A To figure out the total number of shelving units Sai could use, find the total available wall
space and divide by the length of the units. The total amount of wall space can be calculated
as 119 – 21. Because the length of each unit is 7 feet, the maximum number of units Sai

could put up can be calculated as . Because this is the maximum number of units

Sai could put up, r has to be less than or equal to this number. Therefore, the correct answer
is (A).

4. C Weight is shown on the vertical axis of the graph, given in ounces. Make your own mark
indicating 5.75 on this axis; then draw a horizontal line from that mark to the line of best fit.
Once you hit it, draw a vertical line straight down to the horizontal axis. It should hit
between 75 and 80 days, slightly closer to the mark for 75. This makes (C) the correct
answer. Draw your lines carefully, using your answer sheet as a straightedge if necessary.

5. C Whenever the question includes variables, plug in. If s = 2, the shirts cost 2($24.50) = $49.
The tax on the shirts is 0.07($49) = $3.43. So, the shirts with tax and the $6 shipping fee
cost $49 + $3.43 + $6 = $58.43. Plug in 2 for s in the answers to see which answer equals
the target number of $58.43. In (A), 0.07[24.50(2) + 6] = 3.85. This is not the target
number, so eliminate (A). In (B), 1.07(24.50 + 6)(2) = 65.25. Again, this is not the target
number, so eliminate (B). In (C), 1.07[24.50(2)] + 6 = 58.43. This is the target number, so
keep it, but be sure to check the remaining answer choice. In (D), 1.07(24.50 + 2) + 6 =
34.355, which is not the target number. Therefore, the correct answer is (C).

6. B The question states that after 6 weeks the plant is 54 centimeters tall. Therefore, when w = 6,
h(w) = 54. Plug in 6 for w in the answer choices to see in which one equals the target
number of 54. In (A), h(w) = 6(6) = 36. Eliminate (A). In (B), h(w) = 9(6) = 54. The correct
answer is (B).

7. D Because the operation between the parentheses is addition, the parentheses can be removed,
and the resulting expression becomes 12x2  + 4x + 5y + 3x2  – 2x + 3y. Reorder the terms so
that like terms are next to each other: 12x2  + 3x2  + 4x − 2x + 5y + 3y. Combine like terms
to get 15x2  + 2x + 8y. The correct answer is (D).

8. D You do not know how the survey is conducted, nor do you know how many veterinarians
were surveyed (it may be the case that only 8 were surveyed). Therefore, you cannot infer
that the survey accurately measures all veterinarians’ beliefs about Royal Rat Rations.
Choice (A) is not supported. First, you do not know what veterinarians believe in general,
and second, veterinarians may be recommending Royal Rat Rations for a reason other than
its nutrition. Choice (B) is similarly not supported: Besides not knowing veterinarians’ beliefs,
this choice assumes that no other rat food is acceptable. Choice (C) is not supported because
you do not know the sample size of the survey, nor is there any indication that there is only
one veterinarian who does not recommend Royal Rat Rations. Choice (D) is the correct
answer: You know the opinions only of the veterinarians surveyed by Royal Rat Rations.

9. D Use a calculator to translate the fractions into decimals. t + 4 = t – 5 becomes 0.5t + 4 =



0.75t – 5. Subtract 0.5t from both sides to get 4 = 0.25t – 5, and then add 5 to both sides.

This results in 9 = 0.25t. Use a calculator to divide! t = 36; therefore, the correct answer is

(D).

10. C Taking the two dogs together, Everett has 35 + 55 = 90 pounds of dog. Set up the following

proportion to determine the lowest amount of water the dogs need per day: 

. Cross-multiply to get 10x = 765, so x = 76.5. Multiply by 7 days to get

the weekly amount of water the dogs need: 76.5 × 7 = 535.5 ounces, or approximately 536

ounces. Only (C) includes 536 as the low-end amount. Therefore, the correct answer is (C).

11. A In order to answer this question, you need to deal with the ratio as well as the unit
conversion. For the large batch of dry rub, Priya’s friend is planning to use 91 ounces of chili
powder. Since the paprika and the chili powder must be used in a ratio of 4 to 7, you can set
up a proportion to determine how much paprika is needed: . Cross-multiply and solve

for x to determine that x (i.e., paprika) = 52 ounces. So you have 52 ounces of paprika and 91
ounces of chili powder for a total of 143 ounces. Multiply that by your conversion number,
28.3, to determine that this is equivalent to 4,046.9 grams, which is closest to (A).

12. D Whenever there are variables in the problem and in the answer choices, plug in. If w = 20,

then Luciano’s cup has 20 – 2 = 18 ounces at the end of day 1. At the end of 7 days,

Luciano’s cup would have 18 – 8 = 10 ounces. After 11 days, Luciano’s cup would hold 10 – 5

= 5 ounces. Plug in 20 for w in the answer choices to see which answer is equal to the target

number of 5. Choice (A) becomes  = 2.25. This does not match the target

number of 5, so eliminate (A). Choice (B) becomes  − 10 =  − 10 = − 1. Eliminate

(B). Choice (C) becomes (20) – 10 = 10 – 10 = 0. Eliminate (C). Choice (D) becomes 

 = 5. This matches the target number; therefore, the correct answer is (D).

13. B According to the line of best fit, in 1995 there were 20 coyotes in the park. In 2000, there
were 140 coyotes in the park. This is an increase of 120 coyotes over a period of 5 years, so 

 = an average increase of 24 coyotes per year, which is (B).

14. D The median number of coyotes in the park in 1995 was 20, and the median number of

coyotes in the park in 1996 was 60. (Be careful to RTFQ; the question wants the median, not

the line of best fit!) In order to calculate the percent increase, it is necessary to use the

percent change formula:  × 100. The calculation here will be  × 100 =  ×



100 = 2 × 100 = 200%, which is (D).

15. A Start with the easier equation and use Process of Elimination. The easier equation is related
to the total number of shirts and pants, s + p, sold on a regular day. The question states that
on a regular day Bailey’s sells  the number of pants and shirts sold during a sale. (60) =

40. Therefore, one of the equations in the correct answer will be s + p = 40. Eliminate (C)
and (D) since neither includes this equation. The other equation is related to the money
Bailey’s earns on a regular day. According to the question, Bailey’s earns a total of $1,875 on
a regular day, so the equation must equal $1,875. Eliminate (B) because the total in the
money equation is incorrect. The correct answer is (A).

16. C There are a few different ways to approach this question. In any approach, the best first step
is to figure out how much income Bryan earned during the two-week period without the
commission. Since he worked an average of 35 hours per week for two weeks, he worked a
total of 70 hours. At a rate of $10.00 per hour base pay, this would add up to $700.00 (70 ×
10 = 700). Since Bryan’s earnings were actually $850.00, that means he must have earned
$150.00 of commission (850 – 700 = 150). At this point, you can calculate the percent
commission algebraically or simply work backwards from the answer choices. Algebraically,
you know that $150.00 is equal to a certain percent of $5,000.00 in sales, which can be
represented as follows: 150 =  (5,000). Solve for x, and you get 3, which is(C). If instead

you wish to work backwards from the answer choices, you can take each choice and
calculate what 1%, 2%, etc. of $5,000.00 would be, and then add that back to $700.00 to see
which choice matches your target of $850.00: (C).

17. C Cross-multiply to get 3(C + x) = (x − 3)(x + 8). Expand the right side of the equation to get

3(C + x) = x2  + 5x − 24. Distribute the 3 to get 3C + 3x = x2  + 5x − 24. Subtract 3x from

both sides of the equation to get 3C = x2  + 2x − 24. Factor the right side of the equation to

get 3C = (x + 6)(x − 4). Divide both sides by 3 to get C =  = (x + 6)(x − 4).

The correct answer is (C). Alternatively, you can plug in for x to get a target value for C, and

then use Process of Elimination.

18. A Start with the easiest piece of information first, and use Process of Elimination. Since h is the
number of hours spent hiking and d is the number of hours driving, the total number of
hours Lennon spends in the park can be calculated as h + d. The question states that Lennon
has up to 6 hours to spend in the park—“up to” means ≤. So, h + d ≤ 6. Eliminate (B), (C),
and (D). The correct answer is (A).

19. B The quality control expert discovered that 13 out of 1,000 randomly selected tennis balls were
defective.  = 0.013, which is equivalent to 1.3%. This means that 100 – 1.3 = 98.7% of

tennis balls tested were not defective, and this data most supports (B), which is the correct
answer.

20. C When solving inequalities, the natural impulse is to isolate the variable. In this case, though,

look at what the question is asking. The question doesn’t want you to find just the the value



of z but rather the value of 9z – 18. To get from the value of –3z + 6 given in the inequality

to this new value, the original inequality must be multiplied by –3. Just multiply the entire

inequality by this value, making sure to flip the inequality signs when multiplying by a

negative number. The equation becomes –3  > –3(–3z + 6) > –3  or  > 9z –

18 > . The question asks for the greatest possible integer value, so focus on the high end of

the given values. The value at that end, , equals 8.57, so the greatest integer less than that

is 8. The answer is (C).

21. A Whenever there are variables in the question and numbers in the answer choices, think
Plugging In the Answers. In (A), j = 6, and k = –6. Plug these two values into the first
equation to get –24 – 8(6) = 12(–6). Solve for both sides of the equation to get –24 – 48 = –
72, or –72 = –72. Therefore, the values work for the first equation. Plug the values into the
second equation to get 3 + (–6) = – (6). Solve both sides of the equation to get 3 + (–10) =

–7, or –7 = –7. Since the values given in (A) work in both equations, the correct answer is
(A).

22. C You know the new proportion must be less than the current 0.34 for biofuels (because the

total amount spent on alternative energy is increasing, but the amount spent on biofuels is

remaining the same), so you can eliminate (D). Next, determine the amount that will be

spent on biofuels in 2017 by multiplying 0.34 by the total of $254 million: 0.34 × 254 =

$86.36 million. Because 57 million new dollars will be spent on alternative energy, the new

total will be 254 + 57 = $311 million. Divide $86.36 million by $311 million to get the new

proportion:  = 0.28, which is (C).

23. D In quadrant II, the x-coordinate is negative, and the y-coordinate is positive. Therefore,
eliminate (C). Whenever the question includes variables and the answer choices are
numbers, think Plugging In the Answers. Of the remaining choices, (B) is easiest to work
with. In (B), the x-value is –4 and the y-value is 2. Plug these values into the second
equation to get –4 = –2 + 2. Since this is not a true statement, eliminate (B). Try the values
in (A) in the second equation to get 3  = –(–3  + 2. This is also not true, so the correct
answer is (D).

24. B Right away, (A) can be eliminated, since point C has a negative y-coordinate. Given any two

points, the slope of the line can be determined using the equation . Use this formula

to find the value of b by setting the slope of AB equal to the slope of BC. Use points (0, 3) and

(5b, b) in the left side of the equation and points (5b, b) and (10b, –b) in the right side of the

equation to get . Simplify both sides of the equation to get , or



. Cross-multiply to get 5(3 – b) = 10b. Divide both sides by 5 get 3 – b = 2b, then

3 = 3b, and finally b = 1. Plug in b =1 for point C to get [10(1), – (1)], or (10, –1). Therefore,

the correct answer is (B).

25. A The formula for compound interest is A = P(1 + r)t, where P is the starting principle, r is the

rate expressed as a decimal, and t is the number of times the interest is compounded. Melanie

received less than 5% interest, so you can eliminate(B) because 1.05 = 1 + 0.05, which

indicates that she was receiving 5% interest. You can also eliminate (C) because over the

course of a year the interest is compounded 4 times, not  of a time. Because Melanie

invested $1,100 at what she thought was 5% compounded 4 times (12 months in a year ÷ 3

months per period), she expected 1,100(1 + 0.05)4  = $1,337.06 after a year. Instead, she has

1,337.06 – 50 = $1,287.06 after one year. Because t is in years in the answer choices, make t

= 1 in (A) and (D) and eliminate any choice that does not equal 1,287.06. Only (A) works.

26. B You can start by Plugging In a value for x; try x = 4. Because angle AOB is 120° and the

triangle is isosceles, angles A and B are each 30°. Cut triangle AOB in half to make two 30-

60-90 triangles with a hypotenuse of 4 and legs of 2 and 2 . The leg with length 2  lies on

chord AB. Double it to get the total length: 4  or just x, which is(B) when you put x = 4

into the answer choices.

27. C Whenever there are variables in the question and in the answer choices, think Plugging In.

The question states the value of g, but it is a constant and a weird one at that. Pick numbers

for all the variables that will make the math more straightforward. If v = 4 and g = 2, then t

=  = 4 · sin(θ), and R =  = 8 · sin(2θ) = 8 ·

sin(2θ). Plug these values into the answer choices to see which equation works. Choice (A)

becomes 4 = . Simplify the right side of the equation to get 4 = 

, or 4 = . This will not simplify further, so eliminate (A). Choice (B)

becomes 4 = . Simplify the right side of the equation to get 4 = 

 or 4 = . Eliminate (B). Choice (C) becomes 4 = .

Distribute the 2 to get 4 = . Reduce the equation to get or 4 =  or 4 = 4.

The correct answer is (C).



28. D ia = 1 when a is a multiple of 4. Using your exponents rules, 413 + x must also be a multiple
of 4. Plug in the answers and look for what makes 413 + x a multiple of 4. Only (D) works.

29. C The zero of g is the value of the variable, in this case x, when the equation is set to 0. This is

also called the root or solution of an equation. Set the equation to 0 to get 0 = 2x2  – dx – 6.

Plug 6 in for x to get 0 = 2(62 ) – d(6) – 6. Simplify the equation to get 0 = 72 – 6d – 6, or 0

= 66 – 6d. Solve for d to get –66 = –6d, so 11 = d. Plug 11 in for d and set the quadratic to 0

to get 0 = 2x2  – 11x − 6. Factor the equation to get 0 = (x − 6)(2x + 1). The other zero of the

equation is when 2x + 1 = 0. Solve for x to get 2x = –1, or x = . The correct answer is (C).

30. D The flu shot is most effective against Strain C, which is least prevalent in March. To
determine the overall efficacy of the flu shot at this time, multiply the prevalence of each
strain of flu by the efficacy of the flu shot against that strain, and then add those products to
get a weighted average of the efficacy of the shot: (0.23 × 0.35) + (0.25 × 0.13) + (0.13 ×
0.76) +(0.39 × 0.68) = 0.477 = 47.7%, which is closest to (D).

31. 3 Solve the equation for v. Take 9 > 3v – 3 and add 3 to both sides to get 12 > 3v. Now divide
both sides by 3 to find that 4 > v. Therefore, the largest integer that v could be is 3. Grid in 3.

32.                 or 0.83

Start by multiplying the second fraction in the denominator of the equation by  to get 

 = 1. Combine the fractions in the denominator to get  = 1. Reduce the fraction

in the denominator to get  = 1. Dividing by a number is the same as multiplying by its

reciprocal, so the equation becomes  × y = 1. Multiply both sides of the equation by  to get

y = . The correct answer is .

33. 1,279   614 students voting for Candidate A represents 0.48 of the population out of 1. Set up a
proportion: , where x is the total number of students in the school. Cross-

multiply: 0.48x = 614. Divide both sides by 0.48 and you get approximately 1,279.

34.                 or 0.384 or 0.385

Draw a right triangle and label a non-right angle θ. SOHCAHTOA tells you that tangent is 



, so the leg opposite θ is 12 and the leg adjacent to θ is 5. Cosine is , so you

need to find the hypotenuse of the triangle. You can use the Pythagorean Theorem, or you
can recognize this as a 5-12-13 Pythagorean triplet. The hypotenuse is therefore 13. The leg
adjacent to θ is still 5, so cos θ = .

35. 7,054  First, you need to determine the current exchange rate. The 7% fee is the same (relative to the

exchange rate), whether it was applied to the Cedi or USD. Therefore, 7% of 651 Cedi is equal

to 32.30 USD. Translate English to math: 0.07(651) = 32.30, or 45.57 Cedi = 32.30 USD.

Next, you want the value of an item worth 5,000 USD in Cedi, so set up a proportion: 

. Cross-multiply: (45.57)(5,000) = 32.30x, or 227,850 = 32.30x.

Divide both sides by 32.30 and you get x = 7,054.18 USD, which rounds to 7,054.

36.                63.6 or 63.7

First, draw a square inscribed in a circle. Because the diameter of the circle is equal to the

diagonal of the square, you can plug in a number like 2  for the length of the diameter.

Because the diameter forms a 45°-45°-90° triangle, each side of the square has a length of 2.

Using the area formula for a square (A = s2 ), plug in 2 for the s to get A = 22 , which

simplifies to A = 4. The area of the square is 4. To find the area of the circle, use the formula

A = πr2 . Because the diameter of the circle is 2 , r = . Plug that into the area formula to

see that A = π( )2 , which simplifies to A = 2π. To find the solution, translate the question

from English into math. The area of the square is what percent of the area of the circle

becomes: 4 =  · 2π. Solve for x: First, divide each side by 2π, and then multiply each side

by 100. The answer is a non-repeating decimal beginning 63.66197….When entering your

answer, simply cut off the decimal (do not round) so it takes up four spaces. You should

enter 63.6.

37.                 or 0.7

If the mean of the new set is , then the sum of the diameters of the cylinders divided by the

number of cylinders must equal . Set up the equation: =  = , where

x is the unknown cylinder. Multiply both sides by 6 to simplify: 5 =  +  +  + 1 +  + x.



Combine like terms (use your calculator, but be careful with parentheses!): 5 =  + x.

Subtract  from both sides and you get .

38.                1 ≤ y ≤ 1.25

A set with an even number of elements will have as its median the average of the middle two

terms. In the current set,  and 1 have an average of , so the new cylinder must be equal

to or greater than 1, so the median will be the average of  and 1. The range of the set of five

cylinders is the greatest minus the least:  –  = . Because the new cylinder must be 

inches to  greater than , the cylinder must be between 1 and  inches in diameter.
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Reading Test
65 MINUTES, 52 QUESTIONS

Turn to Section 1 of your answer sheet to answer the questions in this section.

DIRECTIONS

Each passage or pair of passages below  is follow ed by a number of questions. After reading each passage or pair, choose the
best answ er to each question based on w hat is stated or implied in the passage or passages and in any accompanying graphics
(such as a table or graph).

Questions 1-10 are based on the following passage.

This passage is adapted from Jane Eyre, a nineteenth-century English novel by Charlotte Brontë.





1. Jane’s attitude toward Mr. Rochester is best characterized as

A) sympathetic.
B) uncaring.
C) despising.
D) reckless.

2. Based on the information in the passage, it can be inferred that Jane refuses Rochester’s
advances because

A) she does not love him as much as he loves her.
B) it would violate her personal ideals.
C) he thinks that she is weak and frail.
D) she wishes to cause him injury.

3. Which choice provides the best evidence for the answer to the previous question?

A) Lines 1-3 (“While…him”)
B) Lines 13-16 (“I will…now”)
C) Lines 36-38 (“The soul…eye”)
D) Lines 50-51 (“Whatever…creature”)

4. In context, the phrase “I am insane—quite insane” in line 23 refers chiefly to

A) a severe mental illness that Jane suffers from.
B) a mental state brought on by God’s law.
C) a feeling that currently urges Jane to reject Rochester.
D) a reduction of judgment due to emotion.

5. As used in line 29, “wrought” most nearly means



A) hammered.
B) made.
C) excited.
D) wrung.

6. The fourth paragraph (lines 42-61) provides a contrast between

A) Jane’s body and her will.
B) Rochester’s love and anger toward Jane.
C) a bird and its cage.
D) Jane’s purity and impurity.

7. The inmate Rochester mentions in line 53 refers to

A) a criminal locked away in jail.
B) Rochester trapped in his emotions.
C) Jane stuck in the traditions of her time.
D) the possible behavior of Jane’s spirit.

8. Which choice provides the best evidence for the answer to the previous question?

A) Lines 38-41 (“My eye…exhausted”)
B) Lines 45-47 (“I could…her”)
C) Lines 55-57 (“And it…frame”)
D) Lines 63-65 (“The look…now”)

9. As used in line 63, “worse” most nearly means

A) less desirable.
B) more difficult.
C) of lower quality.
D) unskillful.

10. Based on the information in the final paragraph, it can be reasonably inferred that Jane
values

A) her emotions over her reason.
B) freedom over social convention.
C) her principles over her feelings.
D) true love above all else.



Questions 11-21 are based on the following passage and supplementary material.

This passage is adapted from Hillary Clinton’s remarks to the U.N. Fourth World Conference on Women Plenary Session in 1995 in Beijing,
China.





Poverty rates in the United States, divided by age and gender. Image courtesy the U.S. Census Bureau.



11. The position that Clinton takes in her speech can best be described as that of

A) a critic countering a series of arguments.
B) a scholar analyzing social phenomena.
C) an advocate seeking a particular outcome.
D) a mediator seeking a fair compromise.

12. As used in line 23, “valued” most nearly means

A) increased.
B) considered.
C) bought.
D) insured.

13. In lines 12-13, what is the most likely reason that Clinton mentions the prior “women’s
conference in Nairobi”?

A) To provide an example of a previous, failed attempt to solve the problem of domestic
violence

B) To disagree with those who question the reason for the current conference
C) To contend that a great number of women and their experiences have gone unnoticed
D) To offer evidence for the claim that conferences compel people to address problems

14. Which choice provides the best evidence for the answer to the previous question?

A) Lines 1-2 (“There are…conference”)
B) Lines 9-12 (“It is…problems”)
C) Lines 21-22 (“We are…elderly”)
D) Lines 30-32 (“Women…treated”)

15. In lines 39-45, Clinton draws a distinction between

A) those who work at schools and hospitals.
B) people who can and cannot speak out.
C) employed and unemployed women.
D) women who can and cannot vote.

16. Based on the information in the passage, women face each of the following challenges
EXCEPT

A) lack of access to health care.
B) violence in their homes.
C) limited financial resources.
D) widespread unemployment.

17. As used in line 40, “speak” most nearly means

A) talk aloud.
B) scold.
C) advocate.
D) gossip.



18. The principal rhetorical effect of the phrase in lines 73-75 (“let it be that…once and for all”)
is to

A) argue against attempts to understand women’s rights as distinct from other rights.
B) show that many women who should be at the conference are unable to attend.
C) emphasize the special nature of women’s rights as they relate to human rights at large.
D) suggest that the need to focus on the specific problems of women is now past.

19. Which choice provides the best evidence for the answer to the previous question?

A) Lines 57-59 (“But we…protected”)
B) Lines 68-71 (“It is…rights”)
C) Lines 75-76 (“Let us…heard”)
D) Lines 79-83 (“It is…part”)

20. Based on the information presented in Clinton’s speech, it can be inferred that some of those
who have important positions of authority in the world

A) are actively working against the prosperity of women.
B) do not consider the labor done by women to be of serious import.
C) are ready to ensure that men and women have equal legal rights.
D) have made it unacceptable to discuss women’s right.

21. Using information in the graph and the passage, it can be reasonably inferred that

A) in America and across the world the greatest gender disparity in poverty rates is
among those 65 and older.

B) women 18 to 64 comprise 15.4 percent of the world’s poor.
C) while a high percentage of children are poor in America, the opposite is true

worldwide.
D) poverty rates in America are in line with a worldwide gender disparity.



Questions 22-31 are based on the following passage.

Passage 1 is adapted from Gardner ’s Art Through the Ages. © 1991 by Harcourt Brace Jovanovich, Inc. Passage 2 is adapted from John
Boardman, “The Parthenon Frieze—Another View.” © 1977 by John Boardman. Both passages discuss the Parthenon Frieze, a band of
sculpture that once encircled all four w alls of the Parthenon, a temple to the goddess Athena. The naos is the inner sanctuary of the temple.





22. The author of Passage 1 references a quote from Heraclitus (lines 29-35) primarily to

A) reinforce the sense of the passage of time present in the frieze.
B) suggest that opposing qualities of the carving present a sense of overall balance.
C) prove that the style of the frieze is characteristically Greek.
D) emphasize the contrast between the men in the procession and the goddess Athena at

its end.

23. Which of the following best describes the structure of Passage 1?

A) A purpose for the frieze is proposed, and then a description is given.
B) An interpretation of the frieze is questioned and a new solution is offered.
C) The frieze is described in detail, with emphasis on its unique qualities.
D) A historical overview is given that helps explain the layout of the frieze.

24. As used in line 44, “unparalleled” most nearly means

A) crooked.
B) normal.
C) unsurpassed.
D) unprecedented.

25. The first two paragraphs of Passage 2 primarily serve to

A) reject the idea that the frieze depicts the Panathenaic procession.
B) argue against the idea that the frieze represents the passage of time.
C) suggest that the frieze represents the heroes of Marathon.
D) outline problems in the traditional interpretation of the frieze.



26. As used in line 59, “mortal” most nearly means

A) human.
B) deadly.
C) terrible.
D) common.

27. In the context of the passage, the author’s use of the phrase “there I go” (lines 57-58) is
primarily meant to convey the idea that

A) figures in the frieze were not meant to be portraits of individual citizens.
B) the frieze cannot be a representation of a human event.
C) the citizens of Athens did not participate in the Panathenaic procession.
D) the subject of the frieze should be obvious to modern viewers.

28. Which choice provides the best evidence for the answer to the previous question?

A) Lines 46-49 (“And here…the procession”)
B) Lines 54-55 (“The flagrant…explanation”)
C) Lines 62-64 (“Moreover…background”)
D) Lines 66-69 (“We must…Athens”)

29. The author of Passage 2 would most likely argue that the “youths” (line 21) described in
Passage 1 are

A) citizens of Athens from around the time the Parthenon was built.
B) Athenian men who died in battle at Marathon.
C) people of Marathon who were worshipped as heroes in Athens.
D) purely divine participants in the celebration of a festival of Athena.

30. Passage 2 differs from Passage 1 in that Passage 1

A) focuses on determining the subject of the frieze.
B) gives a detailed description of the figures in the frieze.
C) considers how Greek citizens might have viewed the frieze.
D) entirely rejects the traditional interpretation of the frieze.

31. Which choice provides the best evidence for the answer to the previous question?

A) Lines 4-10 (“Though its subject…Parthenon”)
B) Lines 13-14 (“This is the…reliefs”)
C) Lines 15-17 (“The Panathenaic frieze…time”)
D) Lines 19-25 (“In the part…turn”)



Questions 32-42 are based on the following passage.

The follow ing is an excerpt from “A Strange Tale of a New  Species of Lizard” by Carl Zimmer in The New York Times. Originally published
December 14, 2014.



32. The author mentions “sterile mules” (line 21) primarily in order to

A) delineate one of the only instances of an occurrence.
B) contradict the opinion presented in the passage.
C) provide evidence that supports scientists’ beliefs.



D) reiterate that the lizard is an unusual creature.

33. As used in line 24, “striking” most nearly means

A) beautiful.
B) conspicuous.
C) aggressive.
D) remarkable.

34. The passage suggests that the relationship between Dr. Neaves and Dr. Baumann is best
characterized as which of the following?

A) A scientific effort to understand parthenogenesis
B) A competitive rivalry to breed Aspidoscelis exsanguis first
C) A joint labor to disprove the theories of Stowers
D) A friendship based on a shared interest in whiptail lizards

35. The third paragraph (lines 12-17) most strongly suggests that evolution

A) can happen only over thousands of generations.
B) depends on the separation of individuals of one species.
C) customarily takes many years to occur.
D) isolates populations so they can’t interbreed.

36. Which choice provides the best evidence for the answer to the previous question?

A) Lines 12-13 (“The evolution…affair”)
B) Lines 13-15 (“Typically…themselves”)
C) Lines 15-17 (“Over…interbreed”)
D) Lines 21-23 (“In recent…species”)

37. As used in line 53, “high time” most nearly means

A) a festival.
B) an hour late.
C) an opportune moment.
D) a lofty ideal.

38. According to the passage, parthenogenesis in whiptail lizards is characterized by each of the
following EXCEPT

A) female individuals that can duplicate chromosomes without males.
B) stem cells from the male Aspidoscelis inornata.
C) clones that are different from the parental species.
D) offspring with two sets of chromosomes.

39. The passage suggests that whiptail lizards

A) have two identical sets of chromosomes.
B) were first discovered in the 1960s.
C) require a male and a female to breed.
D) create only female clones.



40. Which choice provides the best evidence for the answer to the previous question?

A) Lines 32-33 (“The eggs…parthenogenesis”)
B) Lines 44-45 (“The female…species”)
C) Lines 61-62 (“In…chromosomes”)
D) Lines 66-68 (“When…chromosomes”)

41. Which of the following, if true, would most weaken the author’s argument in lines 8-11?

A) Scientists don’t always consider animal breeds created in labs to be new species.
B) Evolution is a complex process that can’t be manipulated by humans.
C) The two animals used in the process are not considered different species by some

scientists.
D) Researchers have proven that all lizards have the ability to clone themselves, but they

only clone in captivity.

42. As used in line 43, the sentence “Somehow, this triggers a switch to parthenogenesis,”
suggests that

A) scientists are still looking for the switch that causes cloning.
B) hybridization is a complex, but manageable process.
C) scientists are unclear as to how female whiptails can clone themselves.
D) no one knows why female whiptails choose cloning over mating.



Questions 43-52 are based on the following passage and supplementary material.

This passage is adapted from David P. Hill, Roy A. Bailey, James W. Hendley II, Peter H. Stauffer, Mae Marcaida, “California’s Restless Giant:
The Long Valley Caldera.” © 2014 by U.S. Geological Survey.





Long Valley Caldera cumulative earthquakes between 1983 and 2015, USGS. The vertical bars on the graphs above correspond w ith the
left-side y-axis and represent the number of earthquakes per w eek. The thicker gray line indicates the cumulative number of earthquakes
and corresponds w ith the right-side y-axis.

43. As used in line 10, “depression” most nearly means

A) dejection.
B) decrease.
C) crater.
D) trouble.



44. The authors use the phrase “as recently as 600 years ago” (line 22) primarily to

A) suggest that there will be another eruption this century.
B) convey a sense of the magnitude of geologic time.
C) communicate irony, because 600 years ago is not recent.
D) indicate that the word ‘recently’ is a relative term.

45. As used in line 38, “temblor” most nearly means

A) drum.
B) earthquake.
C) eruption.
D) caldera.

46. What is the reason geologists have increased their monitoring of the Long Valley Caldera?

A) It has been more than 150 years since the last eruption.
B) Eruptions happen frequently in volcanic chains of such size.
C) The area is experiencing geologic activity indicative of an impending eruption.
D) The swelling of the caldera may damage the sensitive geodetic equipment.

47. Which choice provide the best evidence for the answer to the previous question?

A) Lines 19-24 (“The volcanic…mid-1800s”)
B) Lines 38-39 (“That temblor…California”)
C) Lines 58-60 (“Today,…caldera”)
D) Lines 70-72 (“Such emissions…eruptions”)

48. In the context of the passage as a whole, what is the primary purpose of the last paragraph?

A) To suggest that geologists believe danger from an eruption is not imminent
B) To explain how quickly geologic unrest can turn into a catastrophic eruption
C) To warn of the dire impact of another eruption like Mount St. Helens
D) To emphasize the impact of the earthquakes discussed earlier in the passage

49. It can be inferred from the passage that Mammoth Mountain

A) erupted most recently around 600 years ago.
B) is an active volcano that the USGS is monitoring for early signs of eruption.
C) shows signs that the larger volcanic system to which it belongs is still active.
D) was formed 760,000 years ago by pyroclastic flows from a volcanic eruption.

50. Which choice provides the best evidence for the answer to the previous question?

A) Lines 1-5 (“About 760,000…surface.”)
B) Lines 19-24 (“The volcanic system…mid-1800s)
C) Lines 25-27 (“Although no…frequently.)
D) Lines 75-77 (“However, symptoms…Caldera”)

51. Which of the following situations is most analogous to the recent swelling of the Long
Valley Caldera?



A) Many small tremors along a particular fault precede a large, magnitude 8 earthquake.
B) A scientist discovers a new species of insect by chance while observing snakes in the

Amazon rainforest.
C) Bad road conditions cause a collision between two cars, and poor visibility contributes

to a multi-car pile-up.
D) A doctor is unable to give a definitive diagnosis to a patient after assessing symptoms

typical of a particular disease.

52. Which of the following claims is supported by information in the graph?

A) Long Valley Caldera had experienced more than 120,000 cumulative earthquakes by
2015.

B) Long Valley Caldera experienced roughly 30,000 earthquakes per week in 1990.
C) By 2012, Long Valley Caldera had experienced 1.0 cumulative earthquakes.
D) By 1988, Long Valley Caldera had experienced over 2,500 cumulative earthquakes.

STOP
If you finish before time is called, you may check your work on this section only.

Do not turn to any other section in the test.



Writing and Language Test
35 MINUTES, 44 QUESTIONS

Turn to Section 2 of your answer sheet to answer the questions in this section.

DIRECTIONS

Each passage below  is accompanied by a number of questions. For some questions, you w ill consider how  the passage might be
revised to improve the expression of ideas. For other questions, you w ill consider how  the passage might be edited to correct
errors in sentence structure, usage, or punctuation. A passage or a question may be accompanied by one or more graphics (such
as a table or graph) that you w ill consider as you make revising and editing decisions.

Some questions w ill direct you to an underlined portion of a passage. Other questions w ill direct you to a location in a passage or
ask you to think about the passage as a w hole.

After reading each passage, choose the answ er to each question that most effectively improves the quality of w riting in the
passage or that makes the passage conform to the conventions of standard w ritten English. Many questions include a “NO
CHANGE” option. Choose that option if  you think the best choice is to leave the relevant portion of the passage as it is.

Questions 1–11 are based on the following passage and supplementary material.

Pa rk Ra n gers, Na t u ra lly

Of the many parks that are part of the American heritage, the National Park 1  Service (NPS) is
easily the most majestic. From the moment of the first European settlements in the fifteenth and
sixteenth centuries, visitors and residents alike have marveled at the natural beauty and diversity of 2
the American landscape’s attractiveness. As part of a commitment to preserving these national treasures
against the forward movement of industrialization, the National Park Service was founded in 1916 during
the presidency of Woodrow Wilson.

1. Which of the following alternatives to the underlined portion would NOT be acceptable?

A) Service, NPS,
B) Service NPS
C) Service—NPS—
D) Service, abbreviated NPS,

2.

A) NO CHANGE
B) the pulchritudinous American landscape.
C) the pretty American landscape.
D) the American landscape.

Today, there are over 400 parks in the service, and these parks are run and overseen by the
Department of the Interior. The day-to-day operations, 3  including maintenance and tours, are the
work of park rangers. These park rangers are responsible for the upkeep of the 4  parks, their main
responsibility is to maintain the balance between the wildlife and plant species and the human visitors
that come to the parks every day.



5  Without park rangers, the parks would be overrun with pollution. Some are scientists who revel in
the ecological aspects of maintaining the parts. Some are educators 6  helping visitors to understand the
unique aspects and historical significance of the parks. Still others come from law enforcement and
firefighting, given that their posts are often very far indeed from the municipal bodies that typically
provide 7  them.

3. The writer wants to include a detail that will clarify the phrase “day-to-day operations.”
Which of the following would best fulfill this goal?

A) NO CHANGE
B) and some that are more long-term,
C) often repetitive tasks,
D) not the political decisionmaking,

4.

A) NO CHANGE
B) parks their
C) parks—their
D) parks, their—

5. Which of the following would best introduce the topic of this paragraph?

A) NO CHANGE
B) Park rangers can come from all walks of life.
C) Many millions visit the National Parks every year.
D) The most successful park rangers usually have some background in ecology.

6.

A) NO CHANGE
B) that are helping
C) who are helping
D) who help

7.

A) NO CHANGE
B) these services.
C) those.
D) it.

There are nearly 4,000 park rangers in service with the NPS today. 8  Visitors are on the rise, poising
that number for growth. 9  Although park visitation numbers peaked in 1987, the general trend has
been a steady rise. The numbers continue to be high, with over 270 million visitors in 2013. It seems that
as economic conditions in the country as uncertain, more and more people turn to parks for economical,
educational, and enlightening alternatives to the more costly tourist activities and trips. Now, too, that
climate science has 10  foretold difficult times, the NPS is seen to be protecting the last vestiges of our
green world before it slips away.



8.

A) NO CHANGE
B) Visitation numbers are poised on the rise for significant growth.
C) That number is poised to grow, as visitation numbers are on the rise.
D) Poised on the rise, visitation numbers are growing.

9. Which of the following gives accurate information based on the graph?

A) NO CHANGE
B) Park visitation peaked in the mid-1980s and has tapered off since then.
C) Park visitation reached record highs in 2009.
D) Park visitation has risen in a linear progression since the late 1970s.

10. Which of the following alternatives to the underlined portion would be LEAST acceptable?

A) predicted
B) stated
C) anticipated
D) forecast

11  The park-ranger workforce is so diverse, there are actually a few common attributes among park
rangers. Park rangers need at least a two-year degree and some experience working in parks. Many
seasonal park workers and volunteers go on to become park rangers. Ultimately, attaining work as a park
ranger is less about a skill-set than a particular mindset. Park rangers must honor and revere the natural
world: they spend their entire careers learning about and living in the places they work. Park rangers



have special jobs, so it naturally takes a group of special people to do those jobs.

11.

A) NO CHANGE
B) Truly, the park-ranger
C) Because the park-ranger
D) Although the park-ranger



Questions 12–22 are based on the following passage and supplementary material.

T h e Ferry  Godfa t h er

[1] For much of the early part of American history, Pennsylvania and Virginia, two major early
colonies and states, shared a border. [2] This part of Virginia became the modern state of West Virginia
on June 20, 1863. [3] Then came the Civil War. [4] Amid the furor of secession and conflict, President
Abraham Lincoln granted a special provision for that part of Virginia that was loyal to the Union. 12

Although this region is not in the news quite so often today, in America’s early history one part of it
was on the tip of everyone’s tongue. The town of Harpers Ferry played a crucial role in pre-Civil War era.
George Washington proposed that the United States station one of 13  their two major armories there,
and by 1799, Harpers Ferry became 14  one of the major industrial towns, in the United States. Its
position about 60 miles from Washington, D.C., and Baltimore put it close enough to major cities, but its
place 15  in the hills at the meeting of the Potomac and Shenandoah Rivers made it difficult to access
and easy to defend.

12. For the sake of the logic and coherence of this paragraph, sentence 2 should be placed

A) where it is now.
B) before sentence 1.
C) after sentence 3.
D) after sentence 4.

13.

A) NO CHANGE
B) they’re
C) its
D) it’s

14.

A) NO CHANGE
B) one, of the major industrial towns, in the United States.
C) one, of the major industrial towns in the United States.



D) one of the major industrial towns in the United States.

15. Which of the following gives accurate information based on the map?

A) NO CHANGE
B) approximately 20 miles northeast of the town of Bolivar
C) across the Shenandoah River from Maryland
D) at the foot of the Adirondack Mountains

Because it was situated on the borderline between the Union and the Confederacy, and because its
armory was full of the weapons being manufactured to fight the Civil War, 16  the Confederacy took it
four times and the Union did also, and both sides saw it as a pivotal strategic base.

In the popular imagination today, Harpers Ferry is still seen as a crucial 17  place of great
importance during the Civil War but mainly for events that occurred there before the war had even
started. In 1859, radical abolitionist John Brown led a raid on Harpers Ferry, seeking to free slaves and
begin a guerilla campaign to free slaves all over the country. While Brown’s raid was ultimately a dismal
failure and Brown was executed for treason, 18  his raid began a national conversation.

16.

A) NO CHANGE
B) the war saw Harpers Ferry change hands eight times,
C) Harpers Ferry changed hands eight times during the war,
D) eight was the number of times Harpers Ferry changed hands,

17.

A) NO CHANGE
B) place
C) place that was important
D) place where a great deal happened

18.

The writer wants to include an idea here that shows that Brown’s raid still had major
importance. Which of the following true ideas would best fulfill this goal?

A) NO CHANGE
B) Herman Melville’s poem about John Brown is very well-known.
C) the raid was based on some earlier well-known slave revolts.
D) he could not have chosen a more central location.

Abolitionists in the North saw him as a hero and a freedom fighter while those in the South saw him as a 
19  filthy terrorist. 20  The Civil War and the nation’s movement towards it used John Brown’s name

as both sides’ rallying cry.

Today, Harpers Ferry is a sleepy town in the mountains of West Virginia. Much of its heritage remains
21  intact. Historical tours run every day. Above all, Harpers Ferry is a living reminder that the crucial

events in history are not limited to the big places and the major players. Without the catalyzing effect of
this small 22  town: American history as we know it might have been much different.



19.

A) NO CHANGE
B) heroic
C) janky
D) vile

20.

A) NO CHANGE
B) Brown’s name became a rallying cry for both sides as the nation moved toward Civil

War.
C) Brown’s cry was the rally that both sides named as the Civil War moved in on the

nation.
D) both sides used Brown’s name as the nation’s Civil War was moving toward it.

21.

A) NO CHANGE
B) intact, historical
C) intact historical
D) intact; and historical

22.

A) NO CHANGE
B) town; American
C) town. American
D) town, American



Questions 23–33 are based on the following passage.

St efa n  Zweig’s Ret u rn

Stefan Zweig’s name has been showing up a lot lately. In addition to a 23  large amount of recently
republished works, Wes Anderson cites Zweig as the major influence on Anderson’s recent film The Grand
Budapest Hotel (2014). It seems that Zweig has suddenly become 24  revelant again after nearly 75
years of obscurity. Why this sudden interest? What can he offer that our culture seems to need?

23. Which of the following alternatives to the underlined portion would be LEAST acceptable?

A) bevy
B) mass
C) multitude
D) volume

24.

A) NO CHANGE
B) relevant
C) irrelevant
D) irrevelant

Stefan Zweig was born in 1881. 25  His parents were part of the Jewish cultural elite in Vienna at the
time. Stefan was afforded every possible luxury and privilege. By 1904, Zweig had earned a doctoral
degree from the University of Vienna, and he formed the connections that would allow his entry into the 

26  city’s cultural elite. Zweig went on to publish a near infinitude of works of fiction, drama,
journalism, and biography, and enjoyed a period of major celebrity in the 1920s and 1930s. 27

25. The author would like to combine the two sentences reproduced below:

His parents were part of the Jewish cultural elite in Vienna at the time. Stefan was
afforded every possible luxury and privilege.

Which of the following gives the best combination of the two sentences?

A) His parents were part of the Jewish cultural elite in Vienna at the time; Stefan was
afforded every possible luxury and privilege.

B) Zweig was afforded every possible luxury and privilege because his parents were part
of the Jewish cultural elite in Vienna at the time.

C) Born to parents who were part of Vienna’s Jewish cultural elite, Stefan was afforded
every possible luxury and privilege.

D) His parents were part of the Jewish cultural elite in Vienna at the time, and so Stefan
benefited from their eliteness with luxury.

26.

A) NO CHANGE
B) cities
C) citie’s
D) cities’



27. The writer is considering deleting the phrase “of fiction, drama, journalism, and biography”
and placing a comma after the word works. Should the phrase be kept or deleted?

A) Kept, because it shows that Zweig had no problem finding work after he left Vienna.
B) Kept, because it demonstrates the range of Zweig’s talents.
C) Deleted, because it is implausible that a single writer could work well in so many

forms.
D) Deleted, because it presents information given in numerous places throughout the

essay.

Still, Zweig’s relationship with his homeland was always tenuous. While he did support the German
side in World War I, Zweig remained a committed pacifist and participated only in the Archives of the
Ministry of War. By the second war, 28  however, Zweig’s pacifism was no longer looked on with such
understanding. Zweig and his wife fled Nazi Germany in 1939 and spent their remaining years in the
Americas. Only a few short years after their escape, Zweig and his wife took their own lives out of despair
over what had become of Europe. Zweig’s ancestral home, 29  which, you’ll recall, was in Vienna,
insisted on tearing itself apart, and Jewish men like himself were being slaughtered by the millions.

For many years, cultural critics saw Zweig’s work as a historical curiosity. His decision to flee Europe
was seen as an act of quaint pacifism, and his ultimate decision to end his own life was seen as the act of
a privileged man for 30  which everyday realities were simply too much to bear. Much more popular in
the post-WWII era were more traditionally “masculine” figures, who not only went to war but treated
writing, painting, and filmmaking 31  like competitive sports.

28.

A) NO CHANGE
B) indeed,
C) on the one hand,
D) although,

29. Which of the following choices would best emphasize the personal stake that Zweig had in
the conflict in Europe?

A) NO CHANGE
B) not the Americas to which he had moved,
C) in which he had such pride,
D) the land of Goethe and Beethoven,

30.

A) NO CHANGE
B) who
C) whose
D) whom

31. Which of the following conclusions to this sentence would best support the idea presented at
the beginning in the sentence?

A) NO CHANGE
B) with a pacifist bent.
C) like proper gentlemen.



D) as the province of veterans.

Today, however, Zweig’s sensibility makes a good deal more sense. Like Zweig, many of us were alive
and aware before the great catastrophes of 32  his own age, and our longing for a “simpler time” is not
pure nostalgia. We know that things cannot be as they once were, but we 33  have sensed the injustice
in the world being so complicated, and in the power just a few people have to take it all away from us.

32.

A) NO CHANGE
B) their
C) her
D) our

33.

A) NO CHANGE
B) are sensing
C) sense
D) sensed



Questions 34–44 are based on the following passage.

For Figs? T h e Ch im ps A ren ’t  Ch u m ps

Sometimes as you fall asleep, you’re thinking about what to eat for breakfast the next morning.
“When I get up, I’ll go to the fridge. I’ll have an egg, 34  a piece of toast, and a few strips of bacon while
I’m making coffee.” Even though you may know where your food is coming from, you plan breakfast as
a way to plan the day.

Our species may have been doing this kind of breakfast planning long before refrigerators, long before
our species was even our species. A team of researchers recently followed groups of chimpanzees through
three periods of fruit scarcity in West Africa. 35  For a chimpanzee, every day during a fruit-poor season
can be like Black Friday, where all the “shoppers” want the same hot item.

34.

A) NO CHANGE
B) a piece of toast, and a few strips of bacon,
C) a piece, of toast, and a few strips, of bacon,
D) a piece of toast and a few strips of bacon

35. At this point, the author wants to add a sentence that accurately summarizes the scientists’
research in a way that is consistent with other information in the passage. Which sentence
would most effectively achieve that goal?

A) They wanted to see whether the chimps would prefer new, high-yield fruits like figs to
their traditional diet of bananas.

B) They wanted to discover where chimps spent the time between waking and sleep.
C) They wanted to know how the chimps acquired highly sought-after fruits, like figs,

when the trees that bear these fruits are depleted so quickly.
D) They wanted to uncover the secrets of human evolution and how chimps would

operate in a retail environment.

36  Why does everyone freak out during Black Friday when the deals aren’t even that good? If you
want to be sure to get the new, say, plasma TV, what do you have to do? Camp out in front of the store!
Well, that’s exactly what the researchers found the chimpanzees to do with the coveted fruits. In fruit-
poor seasons, 37  the nomadic chimpanzees set up their campsites within striking distance of the ripe
fruits. When the fruits were 38  “_________,” or quick to disappear, the female chimpanzees set up
their sleeping nests more pointedly in the direction of the fruit 39  than the fruit was plentiful.
Moreover, in order to ensure that the fruit supply would not be 40  gobbled by the time the chimps got
there, they woke up early, often before sunrise, when the forests were still dark.

36. Which of the following would provide the best transition from the previous paragraph and
introduction to this paragraph?

A) NO CHANGE
B) The similarity to Black Friday shoppers goes even a bit further than this.
C) For a monkey, every day of the year is like Black Friday, but without Thanksgiving.
D) Black Friday is the day after the American Thanksgiving, and it is often characterized

by heavy retail traffic.

37.



A) NO CHANGE
B) the nomadic chimpanzee sets up their
C) the nomadic chimpanzee sets up its
D) the nomadic chimpanzees set up its

38. Which of the following provides the most precise word given the definition that
immediately follows?

A) lively
B) desiccated
C) ephemeral
D) eternal

39.

A) NO CHANGE
B) then the
C) than if the
D) than when the

40.

A) NO CHANGE
B) depleted
C) chomped
D) ate

The findings about the chimp 41  has led scientists to reopen a number of heated questions. The first
has to do with animals’ existence outside the present moment: how much do they remember, and how
much do they plan? In other words, is “consciousness” really only 42  the province of humans? The
other set of questions has to do with the lines of evolution. It has been firmly established that
chimpanzees are our evolutionary ancestors, but now we have to wonder if we’ve inherited even more 

43  than we thought from them initially. Have the lives of chimpanzees conditioned the small, day-to-
day patterns of our own lives?

While such questions may seem purely academic and conceptual, they actually have a good deal to do
with our lived experience. We learn more and more about what we share with other animals—and with
each discovery, we learn a new way to relate to the world around us.

41.

A) NO CHANGE
B) have lead
C) have led
D) has lead

42.

A) NO CHANGE
B) the providence of humans?
C) the provenance of humans?
D) providential for humans?



43.

A) NO CHANGE
B) from them than we initially thought.
C) then initially thought.
D) than we had been thinking from them initially.

44.

Suppose the author’s goal had been to present an argument that suggests Black Friday
shopping is an animalistic behavior. Would the information in this essay support that
argument?

A) Yes, this essay establishes a parallel between humans and chimpanzees and explores it
in detail.

B) Yes, this essay suggests that chimps have adapted Black Friday behavior easily.
C) No, this essay suggests that chimpanzees are more advanced than most Black Friday

shoppers.
D) No, this essay is more concerned with describing a behavior of chimpanzees than in

passing judgment on humans.

STOP
If you finish before time is called, you may check your work on this section only.

Do not turn to any other section in the test.



Math Test – No Calculator
25 MINUTES, 20 QUESTIONS

Turn to Section 3 of your answer sheet to answer the questions in this section.

DIRECTIONS

For questions 1-15, solve each problem, choose the best answ er from the choices provided, and f ill in the corresponding circle on
your answ er sheet. For questions 16-20, solve the problem and enter your answ er in the grid on the answ er sheet. Please refer to
the directions before question 16 on how  to enter your answ ers in the grid. You may use any available space in your test booklet
for scratch w ork.

NOTES

1. The use of a calculator is not permitted.
2. All variables and expressions used represent real numbers unless otherw ise indicated.
3. Figures provided in this test are draw n to scale unless otherw ise indicated.
4. All f igures lie in a plane unless otherw ise indicated.
5. Unless otherw ise indicated, the domain of a given function f is the set of all real numbers x for w hich f(x) is a real number.

REFERENCE

The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 2π .
The sum of the measures in degrees of the angles of a triangle is 180.

1. If two times a number is equal to that number minus 4, what is the number?

A) –7
B) –6
C) –4
D) –3



2. The number of soil samples, s, that Sonal needs for an experiment must be greater than 6
but less than or equal to 13. Which of the following represents an acceptable number of soil
samples for Sonal’s experiment?

A) 6 < s < 13
B) 6 ≤ s < 13
C) 6 < s ≤ 13
D) 6 ≤ s ≤ 13

3.

In the figure above, the graph of y = f(x) is shown. Which of the following could be the
equation of f(x) ?

A) f(x) = x + 3

B) f(x) = x − 3

C) f(x) = x − 3

D) f(x) = x + 3

4. If x + y = 0, which of the following must be equivalent to x – y ?

A) –2y

B)

C) x
D) x2



5. Which of the following is equivalent to 2x2 – 6x − 8 ?

A) 2(x − 4)(x + 1)
B) 3(x + 4)(x − 1)
C) 2(x − 3)(x + 2)
D) 3(x − 4)(x − 2)

6. Ryan and Allison build a ramp to help their elderly cat, Simms, walk up to their bed. They
need the ramp to make a 35° angle with their bedroom floor. How long must the ramp be
to reach the top of their bed that is exactly three feet off the ground?

A)

B)

C)

D)

7. If 3a + 2b = 24 and 4a + 5b = 53, what is the value of a + b ?

A) 2
B) 7
C) 9
D) 11

8. Given the equation y = 3x2 + 4, what is the function of the coefficient of 3 ?

A) It moves the graph of y = 3x2 + 4 three units higher than the graph of y = x2 + 4.
B) It moves the graph of y = 3x2 + 4 three units lower than the graph of y = x2 + 4.
C) It makes the graph of y = 3x2 + 4 wider than the graph of y = x2 + 4.
D) It makes the graph of y = 3x2 + 4 narrower than the graph of y = x2 + 4.

9. Steven needs to buy t theme park tickets for himself and his family. Each ticket costs $80,
and the number of tickets he needs to buy can be modeled by the expression t2– 4t – 90 = 6
when t > 0. What is the total cost of the theme park tickets that Steven purchased?

A) $640
B) $800
C) $960
D) $1,120

10.

2c + 3d = 17
6c + 5d = 39

In the system of linear equations above, what is the value of 4c – 4d ?

A) –4
B) 1



C) 4
D) 13

11. If x2 + 2xy + y2 = 64 and y – x = 12, which of the following could be the value of x ?

A) –10
B) –4
C) 2
D) 10

12. Samantha offers two different packages of yoga classes at her yoga studio. She offers two
hot yoga sessions and three zero gravity yoga sessions at a total cost of $400. She also offers
four hot yoga sessions and two zero gravity sessions at a price of $440. Samantha wants to
offer a larger package for long-time clients in which the cost must exceed $800. If
Samantha does not wish to include more than 13 sessions for the long-time client package,
will she be able to create this package for her clients?

A) No, because the closest package that she can offer consists of three hot yoga and three
zero gravity yoga sessions.

B) No, because the closest package that she can offer consists of four hot yoga and four
zero gravity yoga sessions.

C) Yes, because she can offer five hot yoga and five zero gravity yoga sessions.
D) Yes, because she can offer six hot yoga and six zero gravity yoga sessions.

13. Cuthbert is conducting a chemistry experiment that calls for a number of chemicals to be
mixed in various quantities. The one amount of which he is unsure is grams of potassium,
p. If Cuthbert is certain that (3p2 + 14p + 24) – 2(p2 + 7p + 20) = 0, what is one possible
value of 3p + 6, the exact number of grams of potassium that Cuthbert would like to use for
this experiment?

A) 20
B) 18
C) 12
D) 10

14. What is the value of (2 + 8i)(1 – 4i) – (3 – 2i)(6 + 4i) ? (Note: i = )

A) 8
B) 26
C) 34
D) 50

15. If 2  = x − 3, which of the following is the solution set for x ?

A) {–1, 9}
B) {1, –9}
C) {9}
D) {1, 9}



DIRECTIONS

For questions 16-20, solve the problem and enter your answ er in the grid, as described below, on the answ er sheet.

1. Although not required, it is suggested that you w rite your answ er in the boxes at the top of the columns to help you f ill in the circles
accurately. You w ill receive credit only if  the circles are f illed in correctly.

2. Mark no more than one circle in any column.
3. No question has a negative answ er.
4. Some problems may have more than one correct answ er. In such cases, grid only one answ er.

5. Mixed numbers such as 3  must be gridded as 3.5 or 7/2. (If   is entered into the grid, it w ill be interpreted as , not as 3 .)

6. Decimal Answers: If  you obtain a decimal answ er w ith more digits than the grid can accommodate, it may be either rounded or truncated,
but it must f ill the entire grid.

Acceptable w ays to grid  are:

Answ er: 201 – either position is correct



NOTE: You may start your answ ers in any column, space permitting. Columns you don’t need to use should be left blank.

16. A group of students at Omega High School are using staples and popsicle sticks to build a
scale model of the Great Wall of China as part of a project detailing China’s military history.
The number of staples the students will need is three times the number of popsicle sticks
they will need. If the students determine they need 84 staples for this particular project,
how many popsicle sticks will they need?

17. A standard parabola in the x, y-coordinate plane intersects the x-axis at (5, 0) and (–5, 0).
What is the value of the x-coordinate of this parabola’s line of symmetry?

18. Danielle is a civil engineer for Dastis Dynamic Construction, Inc. She must create blueprints
for a wheelchair accessible ramp leading up to the entrance of a mall that she and her
group are building. The ramp must be exactly 100 meters in length and make a 20° angle
with the level ground. What is the horizontal distance, in meters, from the start of the ramp
to the point level with the start of the ramp immediately below the entrance of the mall,
rounded to the nearest meter? (Disregard units when inputting your answer.)

(Note: sin 20° ≈ 0.324, cos 20° ≈ 0.939, tan 20° ≈ 0.364)

19. If twice a number is equal to that number minus five, what is three times that number plus
seventeen minus that number?

20. Given that the equation 3x2 + 2x − 8 = 0 has two distinct solutions, what is the value of the
smaller solution subtracted from the larger solution?

STOP
If you finish before time is called, you may check your work on this section only.

Do not turn to any other section in the test.



Math Test – Calculator
55 MINUTES, 38 QUESTIONS

Turn to Section 4 of your answer sheet to answer the questions in this section.

DIRECTIONS

For questions 1-30, solve each problem, choose the best answ er from the choices provided, and f ill in the corresponding circle on
your answ er sheet. For questions 31-38, solve the problem and enter your answ er in the grid on the answ er sheet. Please refer to
the directions before question 31 on how  to enter your answ ers in the grid. You may use any available space in your test booklet
for scratch w ork.

NOTES

1. The use of a calculator is permitted.
2. All variables and expressions used represent real numbers unless otherw ise indicated.
3. Figures provided in this test are draw n to scale unless otherw ise indicated.
4. All f igures lie in a plane unless otherw ise indicated.
5. Unless otherw ise indicated, the domain of a given function f is the set of all real numbers x for w hich f(x) is a real number.

REFERENCE

The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 2π .
The sum of the measures in degrees of the angles of a triangle is 180.

1. If 3y = y + 2, what is the value of 2y ?

A) 1
B) 2
C) 3
D) 4



2. Merry joined an online community that charges a monthly fee of $15. A one-time
enrollment fee of $50 was charged when she joined. Which of the following represents the
total amount of fees that Merry has paid to the community organizers after m months, in
dollars?

A) 15m + 50
B) 15 + 50m
C) 15m – 50
D) (15 + 50)m

3. Rob has his favorite guitar tuned up and ready to bring to a performance by his cover band
at a local venue Saturday. He decides at the last minute to bring x additional guitars, just in
case his favorite guitar has an issue. If the total number of guitars that Robert brings to the
performance can be modeled as x + 1, what does the “+ 1” account for in the expression?

A) It accounts for an additional guitar that Rob returns to his house and picks up in the
middle of the performance.

B) It accounts for his favorite guitar, which Rob was bringing from the beginning.
C) It accounts for the number of additional guitars that Rob decided to bring.
D) It accounts for an additional non-guitar musical instrument that Rob decided to bring.

4. A group of 24 students was polled as to whether they enjoy biology class, chemistry class,
both, or neither. The results are shown in the table below:

 Biology Chemistry
Enjoy 14 18
Don’t Enjoy 10 6

Given the above data, which of the following conclusions is true?

A) The ratio of those who enjoy biology class to those who enjoy chemistry class is 7:8.
B) The ratio of those who enjoy chemistry class to those who don’t enjoy chemistry class

is 9:4.
C) The ratio of those who enjoy biology class to those who don’t enjoy chemistry class is

7:2.
D) The ratio of those who don’t enjoy biology class to those who enjoy chemistry class is

5:9.

5. Dr. Goldberg, a noted dietician, mixes different solutions as part of her research into sugar
substitutes. By weight, she mixes 40% of a sample of substitute A and 70% of a sample of
substitute B to create substitute C. If Dr. Goldberg initially had 60 grams of substitute A and
110 grams of substitute B, then what would be the weight, in grams, of substitute C ?

A) 24
B) 77
C) 101
D) 170

6. Which of the following is equivalent to the expression x4 – x3 – x2 ?

A) x(x2 – x − 1)



B) x(x − x2 – x3)
C) x(x3 – x2)
D) x2(x2 – x − 1)

7. Officer Blake drives his squad car 1 mile per minute while patrolling local highways during
his shift. If he has driven 480 miles by the end of his shift, how many total hours did he
drive his car at the above rate?

A) 8
B) 12
C) 16
D) 20

8. In the inequality 37 ≤ –2x + 1, what is the appropriate order of steps needed to solve the
inequality for x ?

A) Add 1 to both sides, divide both sides by 2, and flip the inequality sign to ≥.
B) Subtract 1 from both sides, divide both sides by –2, and flip the inequality sign to ≥.
C) Add 1 to both sides, divide both sides by –2, and keep the original inequality sign.
D) Subtract 1 from both sides, divide both sides by 2, and keep the original inequality sign.

9. What is the value of (2x2 + 4x + 8) – (2x2 – 4x + 7) ?

A) 4x2 + 8x + 15
B) 2x2 + x + 1
C) 8x + 1
D) 8x + 15

10. As part of a project for his cartography elective, Adam climbs several hills to create a relief
map for the woods surrounding his house. He records the vertical heights of the five hills he
climbed at 55 feet, 42 feet, 38 feet, 50 feet, and 48 feet. For his project, Adam must convert
his measurements to inches. If 1 foot = 12 inches, what is the measurement, in inches, of
the tallest hill Adam will have on his map?

A) 660
B) 600
C) 576
D) 456

11.

In the figure above, if y = 40 and LN = 8, which of the following most closely approximates



the length of MN ?

A) 0.10
B) 9.53
C) 10.44
D) 12.45

12. McCoy Max Speed, Inc. makes custom skateboards for its customers. Two wooden
skateboards and three composite skateboards cost $650. Three wooden skateboards and one
composite skateboard cost $450. How much would McCoy Max Speed charge a customer
who purchases five wooden skateboards and four composite skateboards?

A) $500
B) $600
C) $1,000
D) $1,100

13. The chart below shows data about the number of employees at Cuda Cola, a popular
beverage company.

Assuming the employee total grows at the same rate each year, and male and female
percentages continue to decrease and increase by 5%, respectively, approximately how
many male employees will work at Cuda Cola in 2015 ?

A) 1,515
B) 1,398
C) 1,282
D) 1,165

14. John Croxley, the mayor of Black Rock, NY, is counting the number of restaurants that
have opened in his town per month for the last seven months. He compiles the seven
numbers into Set F, which contains the elements 4, 5, 11, 13, 16, 18, and x. If both the
median and average (arithmetic mean) of Set F equal 11, what must be the value of x, the
unknown number of restaurants that opened in Mayor Croxley’s town last month?

A) 9
B) 10
C) 11
D) 12

15.
17s + 20t = 59

30s + 40t = 110

In the system of equations above, what is the value of t in terms of s ?



A)

B)

C)

D)

16.

Given the scatterplot graph above, ten students at Welton Academy were polled at random
about their usage of the school’s new physics-centered social media app, E = MC Shared.
The app was developed to encourage students to discuss physics curricula and concepts in
ways that mirrored social media trends in 2013. Students were asked how many times they
logged into the app each day as well as how many posts they actually made using the app.
With the given data, what conclusions can be drawn about this group of students?

A) The majority of students polled logged in more times per day than they posted.
B) The majority of students polled posted more times per day than they logged in.
C) The majority of students polled logged in and posted an equal number of times.
D) No relationship can be drawn between logins per day and posts per day.

17.



Two graphs, f(x) and h(x), are shown above. If f(x) = 3x + 4 and f(x) and h(x) are
perpendicular, which of the following could be the equation of h(x) ?

A) h(x) =  x + 9

B) h(x) =  x + 9

C) h(x) = 3x + 9
D) h(x) = –3x + 9

18. The number of eggs that Farmer Jones has in his chicken coop will grow exponentially as
Farmer Jones buys more chickens to increase production. The number of eggs Farmer
Jones has in the coop can be modeled by the equation y = 3x beginning on Day 1, where x is
given by x = 1, and y is the number of eggs currently in the coop. If the coop can support
only 4,000 eggs, and Farmer Jones empties the coop every day, on which day will the
chickens produce too many eggs for the coop to support?

A) Day 6
B) Day 7
C) Day 8
D) Day 9

19.



If a =  and a is a nonzero integer, which of the following is equivalent to a ?

A) 4a
B) 4

C)

D) 2

20. Three different chefs work together to prepare meals for 280 dinner guests. Each works at a
different speed, and their combined output throughout the night is modeled by the equation
8x + 4x + 2x = 280. If x is a positive integer, which of the following could 8x represent in
the equation?

A) The total meal output by the slowest chef, who made 40 meals.
B) The total meal output by the fastest chef, who made 160 meals.
C) The total meal output by the fastest chef, who made 80 meals.
D) The difference between the output between the slowest and fastest chef, which would

be 120 meals.

21.

The graph, y = f(x), shown above models the performance of a certain crop, where x is the
nutrients subtracted or added to the soil and y is the gain or loss of pieces of fruit added to
the total harvest. A more powerful fertilizer that is used causes the graph y = f(x) to be
reflected over the line y = x. Which of the following best describes the behavior of the crop
with the new fertilizer?



A) For every three nutrients added to the soil, the crop loses two additional fruits for the
total harvest.

B) For every two nutrients added to the soil, the crop loses two additional fruits for the
total harvest.

C) For every three nutrients added to the soil, the crop adds two additional fruits to the
total harvest.

D) For every two nutrients added to the soil, the crop adds three additional fruits to the
total harvest.

22. George and Joe both interview the same 20 fellow students regarding their interest in their
school’s new Model UN Club. George asked the students to respond with Interested, Sort of
Interested, and Not Interested. Joe asked the students to rate their interest on a scale of 1 to
5. The results of the polls are below.

George’s Poll

Response Number of Students
Interested 8
Sort of Interested 5
Not Interested 7

Joe’s Poll

Rating Number of Students
1 5
2 4
3 3
4 4
5 4

After reviewing the data, the Model UN advisors determine that Joe neglected to include
whether a 1 or 5 was the best rating in his report. What additional piece of information
would most help the advisor determine whether a 1 or 5 was the best rating?

A) Requesting that George redo his poll with the same rating system as Joe’s poll.
B) Requesting that Joe redo his poll with the same rating system as George’s poll.
C) Polling all of the students who said “Interested” in George’s Poll and asking them to

choose between “Extremely Interested” and “Very Interested.”
D) Polling all of the students who gave a “1” rating in Joe’s poll and ask them if they are

interested in Model UN.

23. Each winter, Captain Dan’s Ski Lodge rents both pairs of skis and snowboards to its guests
for a flat daily rate per pair of skis and a flat daily rate per snowboard. Five pairs of skis and
two snowboards will cost a family $370. Three pairs of skis and four snowboards will cost a
family $390. During a particularly slow season, Captain Dan announces a 10% discount on
all skis and snowboards. What would be the cost of renting two pairs of skis and two
snowboards if they were rented during this discount period?

A) $99
B) $110
C) $198



D) $220

24.

If 8x + 8y = 18 and x2 – y2 = – , what is the value of 2x – 2y ?

A) – 

B) – 

C)

D)

25. Shaun is developing a weight loss regimen, which includes both a workout plan and a
calorie-restriction plan. Shaun wants to work out for no less than 30 minutes and no more
than 60 minutes a day and consume no less than 2,000 and no more than 2,500 calories. If
each minute, m, of his workout time burns 50 calories, which of the following inequalities
represents the number of minutes, m, that Shaun can work out each day to burn off as
many calories as he consumes?

A) 30 ≤ m ≤ 60
B) 30 ≤ m ≤ 50
C) 40 ≤ m < 50
D) 40 ≤ m ≤ 50

26. A professional baseball team wishes to average 45,500 ticket purchases per game for the
entire 162-game season. Through the first 60 games of the season, the team has averaged
43,000 ticket purchases per game. Which of the following most closely approximates how
many ticket purchases per game the team must average for the remainder of the season in
order to hit its overall goal of an average of 45,500 ticket purchases per game for the
season?

A) 46,970
B) 47,880
C) 48,000
D) 48,220

27. A certain polynomial, P, has a degree of 2. Polynomial P has zeros of 2 and –3, and a > 0
when the function of polynomial P is written in the form of y = ax2 + bx + c. Given this
information, which of the following could be the graph of polynomial P ?



A)

B)

C)



D)

28. Circle O (not shown) is divided into three sectors. Points P, Q, and R are on the
circumference of the circle. Sector POR has an area of 8π, and sector ROQ has an area of
6π. If the radius of circle O is 4, what is the measure of the central angle of sector QOP, in
degrees?

A) 45
B) 90
C) 135
D) 180

29. Medical residents at Lakewood Hospital are choosing their individual specialties. Among
them, 40% choose cardiology, 16% choose oncology, 34% choose endocrinology, and the
remaining x% choose hematology. Once the doctors pick their first specialty, they are then
each asked to choose a second specialty from the previous four options in case their original
specialty is already filled. They may not pick their original specialty again. 20% of those
who originally picked cardiology choose oncology as their second choice. If no other field
chooses oncology as their second choice, and the hospital boasts 200 medical residents, then
what is the total number of residents who named oncology as either their first or second
choice, in terms of x ?

A) 8x − 128
B) 8x − 144
C) x2 + 24x − 188
D) x2 – 24x + 188

30. Mr. Lastorka’s science class is running experiments with an energy-efficient model electric
car. As the initial rate of energy delivered to the car, measured in watts, increases, the
number of millimeters moved by the car from its starting position increases exponentially.
The results of several trial runs are shown on the scatterplot graph below.



Based on the data, the students in Mr. Lastorka’s class determine the exact equation
involving Watts, x, and total distance from start, y. They call the function y = f(x). Mr.
Lastorka then instructs his class to reflect y = f(x) over the x-axis. He challenges each
student to determine the new function and what it would mean from a physics perspective.
Four student pairs gave their answers below. Who is correct, and for what reasons?

A) Charles and Shannon, who identify the new equation as y = –2x and explain that the
new graph indicates that the car is still moving forward at the same rate as before.

B) Michael and Lauren, who identify the new equation as y = –2x and explain that the
new graph indicates the car is now moving in reverse at the same rate as before.

C) Matthew and Karen, who identify the new equation as y = 2–x and explain that the
new graph indicates that the car is now moving forward more rapidly than before.

D) Andy and Joanie, who identify the new equation as y = 2–x and explain that the new
graph indicates that the car is no longer moving in any direction.



DIRECTIONS

For questions 31-38, solve the problem and enter your answ er in the grid, as described below, on the answ er sheet.

1. Although not required, it is suggested that you w rite your answ er in the boxes at the top of the columns to help you f ill in the circles
accurately. You w ill receive credit only if  the circles are f illed in correctly.

2. Mark no more than one circle in any column.
3. No question has a negative answ er.
4. Some problems may have more than one correct answ er. In such cases, grid only one answ er.

5. Mixed numbers such as 3 must be gridded as 3.5 or 7/2. (If   is entered into the grid, it w ill be interpreted as , not as 3 .)

6. Decimal Answers: If  you obtain a decimal answ er w ith more digits than the grid can accommodate, it may be either rounded or truncated,
but it must f ill the entire grid.

Acceptable w ays to grid  are:

Answ er: 201 – either position is correct



NOTE: You may start your answ ers in any column, space permitting. Columns you don’t need to use should be left blank.

31. What number divided by two is equal to that same number minus 15 ?

32. The number of hours Robert spends in his game room is proportional to the number of
hours he spends playing Call of Destiny IV: Modern Battlefield. If he plays Call of Destiny
IV for 6 hours, he will spend 8 hours in his game room. How many hours will Robert spend
in his game room if he plays Call of Destiny IV for only 3 hours?

33. Twelve Smooth-Glide pens and eight Easy-Write pencils cost exactly $16.00 at Office
World. Six Smooth-Glide pens and ten Easy-Write pencils cost $11.00 at the same location.
How much will nine Smooth-Glide pens and nine Easy-Write pencils cost at Office World?
(Disregard the dollar sign when gridding your answer.)

34. In the equation 3x2 – 16x = –20, what is one possible value of x ?

35. In a certain ancient farming community, anthropologists determine that new dwellings
were constructed monthly as modeled by the function f(x) = 2x + 100, where x is the
current month of the year and f(x) is the number of dwellings constructed by the end of
that month. Additionally, they determine that the population grew exponentially each
month, thanks to the discovery of more fertile land for farming. This growth is modeled by
the equation g(x) = 3x, where g(x) represents the current population at the end of a given
month. What is the smallest integer value of x, with 1 representing the end of January and
12 representing the end of December, at which the population surpasses the number of
dwellings built?

36. In a school-wide competition held at Saul C. Tigh Memorial High School, Olympiad teams
are challenged to come up with different circuits involving both real and imaginary
currents. Imaginary currents exist in spots where the electrical energy encounters zero
resistance, such as through a coil or wire. Real currents exist only where the electrical
energy headed through the circuit encounters resistance, such as when a light bulb “resists”
the current and takes up some of the energy carried throughout the circuit.

The members of Team Charlie develop a circuit in which the total current, real and
imaginary, can be measured at 50 + 12i amps. They then add the current together with the
current produced by Team Delta’s circuit, 40 – 9i amps. Finally, they decide to multiply the
resulting current, in amps, by Team Epsilon’s total current, 60 – 2i amps. What is the final
current, in amps, after the entire process is completed?



Questions 37 and 38 refer to the following information.

The chart below shows the population distribution for the 2,400 occupants of the city of Centre
Hill.

37. If there are an equal number of adults and children, and adult females outnumber adult
males by 200, what is the sum of the women living uptown and the children living in the
suburbs of Centre Hill?

38. Centre Hill plans to annex the area around a nearby lake. This new part of Centre Hill will
be called, appropriately, The Annex. The Annex will add to the current population of Centre
Hill. The percent of adult males living in Uptown will decrease to 6% after incorporating
The Annex into Centre Hill. If the information from Part 1 holds true for the original four
districts of the city of Centre Hill, then how many adult males live in The Annex?

STOP
If you finish before time is called, you may check your work on this section only.

Do not turn to any other section in the test.



SAT Essay

ESSAY BOOK

DIRECTIONS

The essay gives you an opportunity to show how effectively you can read and comprehend a passage and
write an essay analyzing the passage. In your essay you should demonstrate that you have read the
passage carefully, present a clear and logical analysis, and use language precisely.

Your essay must be written on the lines provided in your answer sheet booklet; except for the planning page
of the answer booklet, you will receive no other paper on which to write. You will have enough space if you
write on every line, avoid wide margins, and keep your handwriting to a reasonable size. Remember that
people who are not familiar with your handwriting will read what you write. Try to write in print so that what
you are writing is legible to those readers.

You have 50 minutes to read the passage and write an essay in response to the prompt provided
inside this booklet.

REMINDER

— Do not write your essay in this booklet. Only what you write on the lined pages of your answer booklet
will be evaluated.

— An off-topic essay will not be evaluated.

As you read the passage below, consider how the author uses

• evidence, such as facts or examples, to support claims.
• reasoning to develop ideas and to connect claims and evidence.
• stylistic or persuasive elements, such as word choice or appeals to emotion, to add power to

the ideas expressed.

“Robert  Redford: Prot ect  Ou r Wild Horses” by  Robert  Redford, pu blish ed in  USA  T oday, Nov em ber 3, 2014.

1 Hor ses a n d I h a v e h a d a  sh a r ed ex isten ce,  per son a l a n d pr ofession a l,  for  a s lon g  a s I ca n  r em em ber .  A n d w h ile I
ca r r y  a  str on g  pa ssion  for  a ll h or ses,  m y  ten a ciou s su ppor t  for  th e pr eser v a t ion  of h a bita t  for  w ildlife a n d th e
A m er ica n  m u sta n g s der iv es fr om  th eir  sy m bolic r epr esen ta t ion  of ou r  n a t ion a l h er ita g e a n d fr eedom .

2 A n y  in fr in g em en t  on  th eir  leg a lly  pr otected r ig h t  to liv e fr eely  is a n  a ssa u lt  on  A m er ica ’s pr in ciples.  Th e v a r ied
a n d su bject iv e in ter pr eta t ion  of la w s in ten ded to pr otect  th ese a n im a ls on  ou r  pu blic la n ds,  con t in u es to lea v e w ild
h or ses u n der  a tta ck.

3 Recen t  “ sta n d-offs”  betw een  r a n ch er s a n d th e feder a l g ov er n m en t  a r e r em in iscen t  of old w ester n s.  Bu t  th is
A m er ica n  tr a g edy  does n ot  h a v e a  h er o r idin g  in  to sa v e th e da y ,  a n d w ild h or ses h a v e becom e th e v ict im  in  th e
con tr ov er sies ov er  ou r  pu blic la n d r esou r ces.

4 In  1 9 7 1 ,  a s a  r esu lt  of con cer n  for  A m er ica ’s dw in dlin g  w ild h or se popu la t ion s,  th e US Con g r ess pa ssed th e Wild Fr ee
Roa m in g  Hor se a n d Bu r r o A ct .  Th e a ct  m a n da ted th a t  th e Bu r ea u  of La n d Ma n a g em en t  (BLM), pr otect  fr ee r oa m in g
w ild h or ses a n d bu r r os,  u n der  a  m u lt iple u se m a n a g em en t  policy ,  on  desig n a ted a r ea s of ou r  pu blic la n ds.

5 Th e BLM m a n a g es 2 4 5  m illion  a cr es of ou r  pu blic la n ds,  w ith  liv estock g r a zin g  per m its on  1 5 5  m illion  a cr es.  Wild



h or ses a r e desig n a ted to sh a r e a  m er e 2 6 .9  m illion  a cr es.  Th a t  m ea n s on ly  1 7  per cen t  of BLM-m a n a g ed pu blic la n d
is m a de a v a ila ble to w ild h or ses.  Wild h or se popu la t ion s v a r y  betw een  3 2 ,000 a n d 5 0,000, w h ile liv estock g r a zin g
a lloca t ion s a ccom m oda te n u m ber s in  th e m illion s.  Yes,  in  th e m illion s.

6 A dv oca tes a r e on ly  a skin g  th a t  th e h or ses be tr ea ted fa ir ly .  Wild h or ses a r e con sisten t ly  ta r g eted a s th e pr im a r y
ca u se of n eg a t iv e im pa ct  to g r a zin g  la n ds r esu lt in g  fr om  deca des of pr opa g a n da  th a t  ig n or es m a th , scien ce a n d
solu t ion s th a t  ca n  be im plem en ted toda y .

7 Ra n ch er s h old n ea r ly  1 8 ,000 g r a zin g  lea se per m its on  BLM la n d a lon e. Gr a zin g  costs on  BLM la n d g o for  $1 .3 5  per
cow  a n d ca lf pa ir ,  w ell below  th e m a r ket  r a te of $1 6 . Th is pr ice dispa r ity  der iv ed fr om  BLM’s cu r r en t  per m it  policy
esta blish es a n  u n ev en  pla y in g  field on  g r a zin g  econ om ies.  Un der sta n da bly ,  r a n ch er s h a v e a  v ested in ter est  in
m a in ta in in g  th e sta tu s qu o.

8 A lth ou g h  less th a n  3  per cen t  of A m er ica ’s beef is pr odu ced on  feder a l la n d, th is su bsidized g r a zin g  pr og r a m  costs th e
ta x pa y er  m or e th a n  $1 2 3  m illion  dolla r s a  y ea r ,  a n d m or e th a n  $5 00 m illion  w h en  in dir ect  costs a r e a ccou n ted for .

9 Th e lon g -ter m  econ om ic su ccess of pu blic la n ds lies in  m a in ta in in g  a  bio-div er se ecosy stem  w ith in  its bou n da r ies.
How ev er ,  u n der sta n din g  th e n eed for  a  pr eser v a t ion  ba la n ce in  th r iv in g  a g r icu ltu r a l com m u n it ies often  becom es
sidelin ed.

1 0 Th e BLM n eeds to com ply  w ith  its or ig in a l “ m u lt iple u se”  pr in ciple in  m a n a g in g  w ild h or ses a n d bu r r os.  In  lig h t  of
th e in equ ita ble sh a r e of liv estock on  BLM la n d, th e on g oin g  per secu t ion  of w ild h or ses a n d th ose th a t  v a lu e th em  is
u n a ccepta ble a n d th r ea ten s th e v er y  spir it  of th e A m er ica n  West .  I u r g e Con g r ess to sta n d u p for  m u ch  n eeded
r efor m  of th e BLM’s w ild h or se a n d bu r r o pr og r a m  a n d liv estock g r a zin g  on  feder a l la n ds.

1 1 Now  is n ot  th e t im e to r epu dia te en v ir on m en ta l ba la n ce,  bu t  r a th er  it  is th e t im e for  a ll of u s to w or k tog eth er —
polit icia n , a dv oca te,  r a n ch er ,  scien t ist ,  a n d cit izen . On ly  by  doin g  th is w ill th e Un ited Sta tes m ov e for w a r d a n d be a
lea der  in  en v ir on m en ta l issu es a n d en su r e su sta in a bility  to ou r  delica te ecosy stem .

Write an essay in w hich you explain how  Robert Redford builds an argument to convince Congress to do more to protect w ild horses. In
your essay, analyze how  Redford uses one or more of the features listed above (or features of your ow n choice) to strengthen the logic
and persuasiveness of his argument. Be sure that your analysis focuses on the most relevant aspects of the passage.

Your essay should not explain w hether you agree w ith Redford’s claims, but rather explain how  the author builds an argument to
persuade his audience.

END OF TEST

DO NOT RETURN TO A PREVIOUS SECTION.



Chapter 23
Practice Test 2: Answers and Explanations



PRACTICE TEST 2 ANSWER KEY

Section 1: Reading

1. A
2. B
3. B
4. D
5. C
6. A
7. D
8. C
9. B
10. C
11. C
12. B
13. D
14. B
15. B
16. D
17. C
18. A
19. B
20. B
21. D
22. B
23. A
24. D
25. D
26. A
27. B
28. D
29. B
30. B
31. D
32. C
33. D
34. A
35. C
36. A
37. C
38. B
39. D
40. A



41. D
42. C
43. C
44. B
45. B
46. C
47. D
48. A
49. C
50. D
51. D
52. A

Section 2: Writing & Language

1. B
2. D
3. A
4. C
5. B
6. D
7. B
8. C
9. A
10. B
11. D
12. D
13. C
14. D
15. A
16. C
17. B
18. A
19. D
20. B
21. A
22. D
23. D
24. B
25. C
26. A
27. B
28. A
29. C
30. D



31. A
32. D
33. C
34. A
35. C
36. B
37. A
38. C
39. D
40. B
41. C
42. A
43. B
44. D

Section 3: Math (No Calculator)

1. C
2. C
3. D
4. A
5. A
6. D
7. D
8. D
9. C
10. C
11. A
12. D
13. B
14. A
15. C
16. 28
17. 0
18. 94
19. 7

20.

Section 4: Math (Calculator)

1. B
2. A
3. B
4. D
5. C



6. D
7. A
8. B
9. C
10. A
11. B
12. D
13. D
14. B
15. C
16. A
17. B
18. C
19. D
20. B
21. D
22. D
23. C
24. A
25. D
26. A
27. B
28. A
29. D
30. B
31. 30
32. 4
33. 13.5

34. 2 or 

35. 5
36. 5,406
37. 860
38. 250



PRACTICE TEST 2 EXPLANATIONS

Section 1: Reading
1. A Although Jane resists Mr. Rochester, the first sentence of the passage indicates that her

conscience and emotions are actually favorably inclined toward Mr. Rochester. Because she
has positive feelings toward him, (A) is an accurate description of her attitude. While Mr.
Rochester perceives Jane to be uncaring, (B) is incorrect because the narration indicates that
she does care but resists her own feelings. Similarly, (C) is incorrect because the first sentence
tells us she has positive feelings for Rochester. Because Jane acts calmly, ignoring her
emotions, she cannot accurately be described as reckless. Therefore, (D) is also incorrect, and
(A) is the correct answer.

2. B Because questions 2 and 3 are general paired questions, consider question 2 and the textual
evidence given in question 3 at the same time. Question 2 asks for the reason Jane refused
Rochester’s advances. Consider the lines referenced in question 3’s answer choices and
whether they support any of the answers in question 2. Choices (A), (C), and (D) of question
3 do not support any of the answer choices in question 2, so they can be eliminated. Choice
(B) of question 3 (I will hold to the principles received by me when I was sane, and not mad
—as I am now) provides support only for (B) in question 2, so (B) must be the answer to
both question 2 and question 3. These answers make sense because they indicate that Jane
resists Rochester because she wishes to hold to her principles.

3. B See the explanation for question 2. As noted above, (B) of question 3 (I will hold to the
principles received by me when I was sane, and not mad—as I am now) provides support
only for (B) in question 2, so (B) must be the answer to both question 2 and question 3.
These answers make sense because they indicate that Jane resists Rochester because she
wishes to hold to her principles.

4. D There is no evidence that Jane is literally insane. Rather, she is speaking metaphorically
about the conflict between her reason and her desires. Therefore, (A) is wrong. Because Jane
says the law (not her mental state) has been given by God, (B) is incorrect. Jane says that
her insanity tempts her to disregard the worth of her principles, and it is her principles that
are preventing her from giving in to Mr. Rochester, so her insanity is tempting her to give in
to Rochester. Therefore, (C) is wrong; her insanity does not urge her to reject Rochester, but
rather to accept his advances. Choice (D) is correct because her feeling of insanity is directly
related to her emotions, as evidenced by the phrase with my veins running fire, and my
heart beating faster than I can count its throbs, which Jane provides to explain why she
feels insane.

5. C Because wrought describes Mr. Rochester’s fury, and the passage says that his fury has
reached its highest, wrought must mean something like “increased.” Because hammered has
nothing to do with increasing fury, (A) is incorrect. Choice (B) also does not have anything
to do with “increased,” so eliminate it. Because excited could mean “increased” when applied
to someone’s emotions, (C) accurately describes the passage’s use of wrought. Since wrung
means squeezed and twisted, (D) does not describe the passage’s use of wrought. The correct
answer is (C).

6. A Choice (A) is correct because Mr. Rochester describes Jane’s soul as strong and her body as
weak in paragraph 5. While paragraph 1 states that Rochester loves Jane, and paragraph 4
states that he is angry with her for refusing his advances, Rochester is angry for the entirety
of paragraph 5. Therefore, it does not contrast his love with his anger, and (B) is incorrect.



Though Rochester speaks of a cage, he never actually mentions a bird; eliminate (C).
Similarly, Rochester only refers to Jane’s purity. Because he never calls Jane impure, (D) is
not correct.

7. D Rochester is speaking metaphorically, not about a literal convict, so (A) is incorrect. Because
he is talking about Jane, not himself, (B) cannot be correct. When Rochester refers to
breaking the prison and Jane’s body, you can tell that the inmate’s prison refers to Jane’s
body, not the ideals of the time. Therefore, (C) is incorrect. The inmate refers to Jane’s soul,
so (D) accurately describes Rochester’s use of inmate and is the correct answer.

8. C Think about the evidence in the passage that helped you answer the previous question:
Rochester is using the word inmate to refer to Jane’s soul trapped in her body. Because (A)
mentions neither soul nor body, (A) is incorrect. Choice (B) refers only to Jane’s body, so it
cannot be correct. Choice (C) mentions both Jane’s spirit and body (her brittle frame),
providing good support for the answer to the previous question. Choice (D) makes no
mention of either soul or body, so it is incorrect. The correct answer is (C).

9. B Because Jane is having a harder time resisting Rochester now that he is sad, worse means
something close to harder. Because less desirable, of lower quality, and unskillful all mean
things other than harder, you can eliminate (A), (C), and (D). Because harder matches
more difficult, (B) accurately describes the passage’s use of worse and is the correct answer.

10. C Pathos refers to Jane’s emotions, so the paragraph depicts Jane overcoming her emotions.
Therefore, (A) cannot be correct. Jane makes no allusion to social conventions, which makes
(B) incorrect. However, because the paragraph depicts Jane overcoming her emotions, (C) is
a good description of Jane’s values. Since Jane battles to overcome her feelings, (D) is not an
accurate description of her values. Choice (C) is the answer.

11. C Clinton’s speech speaks out against gender inequality all over the world and advocates in
favor of these injustices being amended. Choice (C) best reflects this idea. Although Clinton
criticizes how women are treated worldwide, she does not counter any arguments, so
eliminate (A). She does not take a scholarly approach to analyze women’s place in society, so
eliminate (B). Clinton is not mediating between two parties, so eliminate (D).

12. B Although women play different roles in society, many of these roles are not appreciated.
Choice (B) most accurately reflects this meaning. Choices (A), (C), and (D) have meanings
that are related to the word valued but are not used in the context of the word’s use in the
passage.

13. D Clinton discusses the importance of conferences in compelling people to consider important
issues. She then mentions the conference in Nairobi as helping to bring to light the crisis of
domestic violence. Therefore, (D) is the correct answer. The passage does not claim that the
crisis of domestic violence was not solved, so eliminate (A). The passage does not discuss
anyone questioning the reason for holding the current conference, so eliminate (B).
Although Clinton mentions the fact that the experiences of women tend to go unnoticed, this
is not her reason for mentioning the conference in Nairobi. Eliminate (C).

14. B Think about the evidence in the passage that helped you answer the previous question: It is
conferences like this that compel governments and peoples everywhere to listen, look, and
face the world’s most pressing problems. She then mentions the conference in Nairobi as
helping to bring to light the crisis of domestic violence. Choice (B) provides the most support
for why Clinton mentions the conference in Nairobi. The current conference was not held
because of the conference in Nairobi, so eliminate (A). Women being the primary caretakers
of the world is not the reason for mentioning the conference in Nairobi, so eliminate (C).



Women dying from preventable diseases is not the reason for mentioning the conference in
Nairobi, so eliminate (D).

15. B Clinton discusses how some women are able to attend a conference that speaks out against
the inequalities against women, while others are not able to do so. Choice (B) most
accurately reflects this idea. Clinton does not differentiate between people who work in
schools and hospitals, so eliminate (A). Clinton does not mention employed women,
unemployed women, or women who can or cannot vote, so eliminate (C) and (D).

16. D Choices (A), (B), and (C) are each discussed in paragraph 4, so eliminate them. The passage
does not discuss women suffering from widespread unemployment, so (D) is the correct
answer.

17. C In paragraph 4, Clinton discusses women who have a voice standing up for women who are
unable to stand up for themselves. Choice (C) most accurately reflects this idea. Choices (A),
(B), and (D) have meanings that are related to the word speak but are not used in the same
context as this word is used in the passage.

18. A In paragraph 8, Clinton argues that women’s rights are also human rights, which matches
(A). Women’s attendance at the conference is not discussed in this paragraph, so eliminate
(B). Clinton does not claim that women’s rights have a special nature, just that these rights
are the same as human rights, so eliminate (C). Clinton does not suggest that we no longer
need to focus on women’s problems; this is the opposite of what is discussed in the passage,
so eliminate (D).

19. B Think about the evidence in the passage that helped you answer the previous question: In
paragraph 8, Clinton argues that women’s rights are also human rights. Choice (B) provides
the most support for the rhetorical effect of the phrase discussed in the previous question.
Although Clinton discusses the respect and protection of women’s rights, this is not the
phrase that best supports the rhetorical effect of the discussed phrase, so eliminate (A).
Giving examples of the specific rights in question does not provide the best support for the
rhetorical effect of the discussed phrase, so eliminate (C). The attendance of women at the
conference is not related to the discussed phrase, so eliminate (D).

20. B In paragraph 2, Clinton discusses the experiences of women throughout the world: Yet
much of the work we do is not valued—not by economists, not by historians, not by popular
culture, not by government leaders. Choice (B) most accurately reflects this idea. Clinton
does not state that these leaders are purposely working against the prosperity of women, so
eliminate (A). Choice (C) is contradicted by what the passage states, so eliminate this choice.
Although these leaders may not value the work of women, the passage does not state that
these leaders have made it unacceptable to discuss women’s rights, so eliminate (D).

21. D  The graphic shows poverty rates in America divided by gender and age. Across all age
groups, women experience higher rates of poverty than their male counterparts. This falls in
line with the passage’s assertion that women comprise 70 percent of the world’s poor.
Therefore, (D) is correct. Choice (A) is incorrect because, while the graphic shows a high
gender disparity among those 65 and older, it refers only to American poverty rates. The
graphic actually states that 15.4 percent of American women 18 to 65 are impoverished, not
that they make up that percentage of the world’s poor. Therefore, (B) is incorrect. And there
is no mention of how many children are impoverished worldwide in either the graphic or the
passage, so (C) is incorrect.

22. B The next-to-last sentence of the passage states that Seen throughout the procession is that
balance of the monumentally simple and the actual, and goes on to list several more types of



balance, that Heraclitus, the philosopher, wrote of in the sixth century B.C. This is support
for (B). While the author does discuss the representation of the passage of time in the frieze,
this idea is not connected to Heraclitus, so (A) can be eliminated. The mention of Heraclitus
also does not support the idea that the frieze is characteristically Greek, so (C) is incorrect.
Choice (D) is tempting, if the entirety of the sentence mentioning Heraclitus isn’t included;
however, the balance mentioned isn’t between mortals and the goddess Athena.

23. A In the first paragraph of Passage 1, the author proposes his idea of what the frieze probably
represents. In the second paragraph, he describes the frieze. This matches (A). Choice (B)
may seem close at first because the author does indicate that the subject of the frieze is still a
matter of scholarly dispute. However, he does not question someone else’s interpretation, so
(B) is incorrect. Choice (C) falls into the category of “too narrow”: The author does describe
the frieze, but only in paragraph 2. Choice (C) doesn’t take paragraph 1 into account. Since
no historical overview is given, (D) is also incorrect.

24. D By using the word unparalleled, the author is saying that it is unusual to see a representation
of a festival in classical Greek art that shows deities in attendance. Choices (A), (B), and (C)
do not match the meaning of “unusual,” and (D) does. Therefore, (D) is the answer.

25. D Passage 2 begins with the first paragraph describing ways that the particular piece of art in
question is unusual in the world of classical Greek art: It shows deities attending a festival,
including Athena, and they are ignoring the peplos. This represents a flagrant breach with
tradition that requires explanation. Paragraph 2 continues with an explanation of what it
cannot represent. Since the author does not say that the frieze cannot depict the Panathenaic
procession, (A) is incorrect. The author also does not discuss the passage of time, so (B) is
incorrect. While the author goes on to describe the heroes of Marathon, the question is
asking about the purpose of the first two paragraphs, so (C) is a tempting trap answer but
must be eliminated. Choice (D) comes the closest to what the author is doing in the first two
paragraphs, describing problems in the traditional interpretation of the frieze.

26. A Paragraph 2 begins by discussing what a classical Athenian, or resident of Athens, would not
have thought as he looked at the frieze, that is, that it was a representation of himself. In the
second sentence, mortal could be replaced by classical Athenian, because the subject must be
something greater than a resident of Athens. Therefore, (B), (C), and (D) do not fit, and (A)
is the correct answer.

27. B Paragraph 2 begins by discussing what a classical Athenian, or resident of Athens, would not
have thought as he looked at the frieze: “there I go” or even more vaguely “there we go.”
The next sentence tells us that the subject of the frieze must be more than mortal, or more
than about the classical Athenian looking at it. Putting these together, we can surmise that
when the author says that the classical Athenian wouldn’t say “there I go,” he means that
the frieze is not about the classical Athenian. Paragraph 3 confirms this idea by saying we
must rule out…that it is a contemporary or generic statement of the Panathenaic procession
conducted by the citizens…. Since there was never a discussion of the figures themselves and
whether they represented individual citizens, (A) is incorrect. Choice (B) does match pretty
closely, so keep it. Choice (C) has more to do with who participated in the procession rather
than the subject of the frieze, so eliminate (C). Choice (D) goes too far because the author
never says that the subject of the frieze should be obvious to modern viewers. Choice (B) is
the correct answer.

28. D Think about the evidence in the passage that helped you answer the previous question:
Support for (B) in question 7 comes from paragraph 2 and paragraph 3, so (A) and (B) can
be eliminated. While it may be true that the explanation must have been apparent to the



classical Athenian who knew this background, this does not support the idea that the frieze
cannot represent a human event, so eliminate (C). Choice (D) directly supports (B) in
question 27, and is therefore the correct answer.

29. B The author of Passage 2 proposes that the frieze shows the fighters of Marathon celebrating
the prime festival of the goddess Athena…as a thanksgiving for her aid at Marathon and
afterwards. This ties into (B), Athenian men who died in battle at Marathon. There is no
indication that the author believes the youths were from around the time the Parthenon was
built, so eliminate (A). Choice (C) is too broad because it includes all people of Marathon
who were worshipped as heroes, whereas the author specifies the fighters of Marathon, so
eliminate (C). Choice (D) contradicts the author’s description that the frieze is a
representation of the fighters, not purely divine participants, so eliminate it. Choice (B) is the
answer.

30. B Passage 1 does not focus on determining the subject of the frieze—that’s only in the first
paragraph. Eliminate (A). Passage 2 considers how Greek citizens might have viewed the
frieze, but Passage 1 does not. Eliminate (C). Passage 1 also does not entirely reject the
traditional perspective, so eliminate (D). Passage 1 does give a detailed description of the
figures in the second paragraph, so (B) is the correct answer.

31. D Think about the evidence in the passage that helped you answer the previous question:
Passage 1 gives a detailed description of the figures in the frieze in the second paragraph.
Only (D) references lines that give a detailed description of figures in the frieze, so (D) is the
correct answer.

32. C Choice (A) is incorrect because the mules are not unusual. They are an example familiar to
many people to help readers understand what the author is describing. Choice (B) is
incorrect because the mules are not part of a counterargument. Choice (D) is partially true in
that sterile mules are part of the larger argument that the whiptails are unusual; however,
the specific purpose of mentioning the sterile mules at that point in the passage is to give an
example of why scientists believe that hybrids are sterile. Thus, (C) is correct.

33. D The lizards are unusual to the point of being remarkable, so (D) is correct. They are not
especially beautiful, (A), or conspicuous, (B). Choice (C) is a trap because aggressive is
related to striking but not contextually correct in this instance.

34. A The scientists do seem to be friends, as stated in (D), but the best description of their
relationship in this article is as a team of scientists working on parthenogenesis, so (A) is
correct. They are not rivals, so (B) is incorrect. Stowers is an institute where Dr. Neaves
served as president, so they were not trying to disprove theories from Stowers, which makes
(C) incorrect.

35. C Choices (A) and (B) are too extreme, so they are incorrect. Choice (D) refers to something
that often happens in evolution, but evolution itself doesn’t isolate populations. Choice (C)
mirrors what is said in the passage and is the correct answer.

36. A Think about the evidence in the passage that helped you answer the previous question.
Choice (A) is correct, since the line The evolution of a new animal species is usually a
drawn-out affair supports the idea that evolution usually takes many years to happen.
Choices (B), (C), and (D) do not support this and are therefore incorrect.

37. C The Doctor thought it was a good time to move forward due to the new technology available,
so it was an opportune moment, (C). The passage implies that it’s taken a long time, but an
hour late, (B), is too short a time. It’s not a festival, so (A) is incorrect, nor is it a lofty ideal,



making (D) incorrect.

38. B Choices (A), (C), and (D) are mentioned in the passage and are aspects of parthenogenesis.
Choice (B) is mentioned, but only the female lizards can clone themselves, so any cells from
a male whiptail would be useless for parthenogenesis. Therefore, (B) is the answer.

39. D Choice (A) is the opposite of what the passage says, so it’s incorrect. The lizards have
different sets of chromosomes. The whiptails weren’t discovered in the 1960s; their genetic
makeup was found to be strange, so (B) is wrong. The lizards don’t require a male and
female, (C), but the clones come only from female whiptails, so the clones must be female.
Thus, (D) is correct.

40. A Think about the evidence in the passage that helped you answer the previous question:
Choice (A) clarifies that the clones come only from female whiptails, so the clones must be
female. Choices (B), (C), and (D) do not support this and are therefore incorrect.

41. D Choices (A) and (C) aren’t definitive enough and (B) is too general, making them all
incorrect. Choice (D) addresses the author’s argument that mating animals in captivity defies
ideas about how species evolve. If lizards never clone themselves in the wild, then species
outside of the lab don’t evolve through cloning. Thus, (D) is correct.

42. C The word somehow implies that scientists still don’t understand how female whiptails clone
themselves, so (C) is correct. Choice (A) is incorrect because it uses the word switch in an
incorrect and misleading way, while (B) is too vague and doesn’t answer the question.
Choice (D) addresses why the whiptails clone, but the sentence is referring to how they do it,
so (D) is incorrect.

43. C Look earlier in the sentence for the phrase the Earth’s surface sank more than 1 mile. Go
through the answer choices to find the one that matches this description. Choice (C) is
correct because a crater is a “large, bowl-shaped cavity in the earth.” Eliminate (A), (B), and
(D), as none of them match this physical description.

44. B The second paragraph primarily discusses the extensive time range of volcanic eruptions,
starting as far back as 400,000 years ago and as recently as 600 years ago. Use POE to find
the answer choice that matches this information. There is no evidence of another eruption
this century based on the passage, so eliminate (A). Choice (B) works because it shows the
large range of time in geologic terms. Choice (C) almost works, but the author is not just
trying to be ironic. The information is not relevant to the paragraph, so eliminate (C). Choice
(D) is incorrect because a relative term doesn’t fit; recently isn’t being compared to any other
variables. Choice (B) is the answer.

45. B The pronoun that precedes temblor, so it must refer to something earlier in the previous
sentence. The first sentence discusses a magnitude 5.4 earthquake struck 6 miles southeast of
the caldera, so (B) is correct because the temblor ended two decades of low quake activity.

46. C The third sentence in paragraph 7 states that the geologists studied trees that were dying on
Mammoth Mountain from carbon dioxide, and that this would often precede volcanic
eruptions. This information suggests the possibility of a volcanic eruption. Choice (C) is a
good match for this information. There is no evidence to support (A) and (B), so eliminate
them. There is no mention of geodetic equipment in this paragraph, so eliminate (D) as well.
Choice (C) is the answer.

47. D Think about the evidence in the passage that helped you answer the previous question: The
geologists are monitoring the caldera to try to predict a future eruption. Use POE to find the



best reference from the passage to the previous question. Eliminate (A) because that sentence
refers to eruptions from centuries ago. Choice (B) does not reference geologist activity at all,
so get rid of it. Eliminate (C) because it discusses the equipment, not the geologists. Choice
(D) works because it details studies from the USGS regarding forms of evidence that often
precede volcanic eruptions.

48. A The final sentence in the last paragraph states that geologists think that the chances of an
eruption in the area in any given year are quite small. This contradicts the information in
(B) and (C), so eliminate them. Earthquakes are only a small part of the overall passage, so
eliminate (D) because it is too limited. Choice (A) is correct.

49. C Use POE to find the answer choice that is best supported by the passage. Choice (A) is
incorrect since it was both the Inyo Craters and Mono Craters that erupted 600 years ago.
Choice (B) almost works, but the passage never suggests that Mammoth Mountain is
actually active, as opposed to the larger chain—the Long Valley Caldera—it’s part of. Choice
(C) is a good fit because the seventh paragraph states that symptoms of volcanic unrest may
persist for decades or centuries at large calderas, such as Long Valley Caldera. The
information in (D) is mentioned in the first paragraph, but there is no evidence that refers to
Mammoth Mountain, so eliminate it. Choice (C) is correct.

50. D Think about the evidence in the passage that helped you answer the previous question: The
seventh paragraph states that symptoms of volcanic unrest may persist for decades or
centuries at large calderas, such as Long Valley Caldera. This sentence is referenced by (D),
while the other choices do not relate to the correct answer to the previous question.
Therefore, (D) is the answer.

51. D The last few sentences of the seventh paragraph state that symptoms of volcanic unrest may
persist for decades or centuries at large calderas, such as Long Valley Caldera. Studies
indicate that only about one in six such episodes of unrest at large calderas worldwide
actually culminates in an eruption. The swelling of the Long Valley Caldera is part of these
symptoms, so this basically says that there is no definitive outcome that results from them.
Choice (D) is a good analogy for this information and therefore the correct answer.

52. A 2015 is at the far right end of the graph, at which point the line indicating the number of
cumulative earthquakes hits above the 1.2 line. However, each number on the right y-axis
needs to be multiplied by 105 , so the number of cumulative earthquakes is actually greater
than 120,000. Therefore, (A) is the correct answer. Choice (B) is incorrect for the same
reason; earthquakes per week are tracked on the right axis, not the left. Choice (C) is
incorrect because 1.2 needs to be multiplied by 105 . Choice (D) is incorrect because
cumulative earthquakes are tracked on the right y-axis, not the left.

Section 2: Writing and Language

Park Rangers, Naturally
1. B This question asks for the answer choice that would NOT be acceptable, so the underlined

portion is correct as it stands. Choice (B) is the correct response because the other answer
choices match the underlined portion—they set off the abbreviation NPS from its official
name of National Park Services.

2. D Use POE here, since there doesn’t seem to be a common thread being tested on this question.
Eliminate (B) and (C) because pulchritudinous and pretty basically mean the same thing,
making these choices interchangeable and impossible to choose between. Go back to the



passage and notice that it already uses the phrase marveled at the natural beauty, so using
another word to describe its beauty again would be redundant. Therefore, eliminate (A).
Choice (D) is the most concise response, and therefore the correct answer.

3. A Notice the question! You’re asked for a choice that will include detail to clarify day-to-day
operations. Look at the next sentence, which describes the activities of the park rangers. It
states that they are in charge of the park’s upkeep and maintain the balance between the
wildlife and plant species and the human visitors. Both of these correspond with the
underlined portion of maintenance and tours. Nothing is stated about the length of the tasks,
whether or not they are repetitive, or the political aspects of them, so eliminate (B), (C), and
(D). Choice (A) provides the detail the question asks for and is the correct answer.

4. C The idea before the punctuation, These park rangers are responsible for the upkeep of the
parks, is a complete idea, as is the clause, their main responsibility is to maintain the balance
between the wildlife and plant species and the human visitors that come to the parks every
day, that follows it. Therefore, a comma alone cannot separate two complete ideas, so
eliminate (A) and (D). Eliminate (B) as well, because punctuation is needed to separate two
complete ideas. Choice (C) is the correct answer because a dash (HALF-STOP punctuation)
can be used to separate these complete ideas.

5. B The paragraph describes the park rangers as scientists, educators, and professionals with
backgrounds in law enforcement and firefighting. Look for the answer choice that is
consistent with this type of diversity. Eliminate (A) because pollution is not talked about in
the paragraph, as well as (C) because the paragraph is not interested in the visitors to the
park. Ecology is too limited for (D), so eliminate it. You’re left with (B), which is the correct
answer.

6. D Look to the previous sentence, which describes some of the park rangers, and notice the
phrase Some are scientists who revel. Since the next sentence is also describing the park
rangers, it needs to be consistent and parallel with the previous sentence, so it should be
Some are educators who help. Choice (D) is the correct response.

7. B Notice that the answer choices are pronouns, so look at the current sentence to determine
what the pronoun them refers to; this might be unclear because both posts and municipal
services are used in the sentence. Eliminate (A) and (C), which are ambiguous, and (D)
because it’s singular and ambiguous. Choice (B) is the clearest, most precise choice and is
therefore correct.

8. C Use POE to find the clearest and most concise response. Choice (A) is awkward because
visitors are on the rise doesn’t necessarily refer to their numbers, so eliminate it. Choice (B)
is incorrect, as poised on the rise is an idiom error and should be poised to rise. Choice (D) is
awkward, unclear, and redundant, as poised on the rise seems to be referring to the
numbers, which are also described as growing. Choice (C) is the answer.

9. A Check the underlined portion of this sentence, which states that the visitation numbers
peaked in 1987, and compare it with the chart. This information is true, as is the second
phrase, the general trend has been on a steady rise, so keep (A). Eliminate (B) because 1987
isn’t really the mid-1980s and has not tapered off. Choice (C) is simply incorrect, and (D) can
be eliminated because the growth has been somewhat erratic and not linear. Choice (A) is
correct.

10. B The question asks for the LEAST acceptable response to the underlined portion, so the
underlined word is correct. Use POE to eliminate answer choices that are similar in meaning
to foretold. Choice (B) is the odd man out because stated just means “to express or declare,”



whereas the other choices mean “to predict.” Therefore, (B) is the correct answer.

11. D The idea before the punctuation, The park-ranger workforce is so diverse, is a complete idea,
as is the clause that follows it, there are actually a few common attributes among park
rangers. A comma cannot separate two complete ideas, so eliminate (A). Look at (C) and
(D), since the transition words because and although are exact opposites, and then refer back
to the sentence to see if the two ideas are complimentary or contrasting. The words used in
the sentence are diverse and a few common, so pick the transition word that indicates a
contrast. Choice (D) is the answer.

The Ferry Godfather
12. D Sentence 2 begins with the phrase this part. Because a pronoun is used, go back and find the

noun it refers to. Sentence 4 states that Lincoln granted a special provision for that part of
Virginia, so the pronoun this refers to the part of Virginia. Therefore, Sentence 2 should go
after Sentence 4, and (D) is the correct answer.

13. C The answer choices here suggest that this question is testing pronouns. Go back earlier in the

sentence to find what the pronoun refers to. It’s the United States, which is a collective noun

and therefore singular. Eliminate (A) and (B). Eliminate (D) as well because a contraction is

not necessary here. Choice (C) is the correct answer.

14. D This question is testing comma usage, so check to see if the comma is separating two
complete ideas or if it’s necessary to break up the incomplete ideas. Neither appears to be the
case, and this sentence does not need a break. Choice (D) is correct.

15. A Use POE to determine whether the information in the map is consistent with the answer
choices. Choice (A) seems like a good choice because Harpers Ferry is directly at the meeting
point of the Shenandoah and Potomac Rivers, so keep it. Eliminate (B) because there is not
enough information to support the 20-mile northeast approximation from Bolivar to
Harpers Ferry. Choice (C) is also unsupported because Harpers Ferry is across the
Shenandoah from Virginia, not Maryland, so eliminate (C). Choice (D) is incorrect because
the Adirondack Mountains are not even on the map (they are actually in upstate New York).
Choice (A) is correct.

16. C Use POE for this question, as there doesn’t seem to be a specific rule being tested. Eliminate
(A) because it is an ambiguous pronoun that could refer to either the armory or the Civil
War. Choice (B) is incorrect because war should not be the subject of this phrase as though it
saw Harpers Ferry literally change hands. Same goes for (D), as eight should not be the
subject of the phrase. Choice (C) makes it clear that it was Harpers Ferry that changed
hands, making it the most precise answer choice and the correct answer.

17. B If you look at the answer choices, you may notice that there isn’t a huge difference between
them; watch out for redundancy and try to be concise. The sentence uses the word crucial
already, so eliminate (A), (C), and (D), which mean the same thing as crucial. The answer is
(B).

18. A Notice the question! Use POE to find an answer choice that is consistent with the major
importance of Brown’s raid. A national discussion started because of the raid, so keep (A).
Choice (B) suggests the raid’s importance, but Herman Melville is not mentioned anywhere
else in the passage, so eliminate (B). Eliminate (C) and (D) because neither deals with the



impact of the raid after the fact. Choice (A) is the answer.

19. D The correct answer to this question needs to contrast the positive terms of hero and freedom
fighter, so eliminate (B), which is also positive. Eliminate (A) because, taken literally, filthy
means “unclean” and doesn’t really contrast hero. Choice (C) is slang, and therefore
incorrect. Choice (D) works because vile is consistent with terrorist and contrasts the positive
tone of hero.

20. B Use POE to find the clearest and most concise answer choice. Eliminate (A) and (D) because
both use the ambiguous pronoun it. Choice (C) is incorrect because it’s unclear how Brown’s
rally was named. This would change the overall meaning of the sentence. Choice (B) is the
clearest and most concise, and therefore the correct answer.

21. A The underlined portion uses a period, so check for complete and incomplete ideas. The period
here separates two complete ideas, so the period is STOP punctuation that is being used
correctly. Eliminate (D) because the transition and is used after the semicolon, turning the
complete idea into an incomplete one. Choice (A) is correct.

22. D The underlined portion uses HALF-STOP punctuation (a colon) to separate the two ideas, so
the first idea must be complete in order for the colon to work. The first idea is incomplete, so
eliminate (A). Also eliminate (B) and (C), as STOP punctuation can be used only between
two complete ideas. Choice (D) is the answer.

Stefan Zweig’s Return
23. D Notice the question! When a question asks for the LEAST acceptable alternative, we can

assume that the underlined portion, large amount, is correct. Choices (A), (B), and (C) can
each be defined as a significant quantity of something, whereas (D) is associated with space,
making it the LEAST acceptable answer and therefore the correct answer.

24. B In the following sentence, the author wonders about the sudden interest in Zweig’s work
after its obscurity, so an acceptable alternative to the underlined word would be something
similar to important. Relevant is the best match, so (B) is the correct answer.

25. C Notice the question! The best way to combine these two sentences would be to turn it into
one concise sentence. Choice (A) can be eliminated because the only difference is the
semicolon, which basically serves the same purpose as a period. Choice (D) is awkward
because eliteness is an improper form of the word elite. Therefore, (C) is the answer because
it’s grammatically correct and concise.

26. A This question is testing the use of apostrophes, and since the phrase city’s cultural elite
indicates possession, check to see whether or not the noun is singular or plural. Since city is
singular, then the ’s is correct, and (A) is the correct answer.

27. B The passage states that Zweig published a near infinitude of works and then goes on to list
what the works are. Therefore, the examples of those works are necessary to the sentence.
Eliminate (C) and (D). Also get rid of (A) since the examples are not for other types of work
Zweig could get. Choice (B) is the correct answer.

28. A The paragraph opens by describing Zweig’s relationship with Vienna as tenuous and then
goes on to describe him as a committed pacifist. The next sentence states that his pacifism
was no longer looked on with such understanding, which means that the conjunction must
show a contrast. Eliminate (B) and (C). Choice (A) is correct because however shows a clear
shift to a new idea.



29. C The answer to this question needs to address Zweig’s personal stake in the European conflict,
so eliminate (A) and (D), as neither choice addresses Zweig himself. Also eliminate (B)
because the passage never states that he moved to America. Choice (C) is correct because it
states Zweig has such pride in his home country of Vienna.

30. D Based on the answer choices, this question is testing pronoun uses. Since the pronoun in the
sentence refers to the privileged man, eliminate (A); which cannot be used to refer to a
person. The correct answer will be an object pronoun, so eliminate (B) because it’s a subject
pronoun, and (C) because it’s possessive. Choice (D) is the answer.

31. A Notice that the question asks for the choice that best supports the idea presented at the
beginning of the sentence, which emphasizes more “masculine” figures. Competitive sports
might be something that is traditionally considered “masculine.” Therefore, the sentence
seems to make sense as is, and (A) is the correct answer. The other choices can be eliminated
because none of them refer to masculine behavior or activities.

32. D Based on the answer choices, this question is testing pronouns. Be careful, however, because
the underlined portion is not addressing Zweig, but rather many of us. You can eliminate (A)
and (C) because those are singular pronouns and therefore inconsistent. The next phrase
states our longing, so the use of our in (D) creates consistency.

33. C Check out the answer choices, which show that verb tense is the concept being tested here.
Look at the earlier part of the sentence that states We know that things cannot be and select
the choice that is consistent with the verb know. Choice (C) is consistent and is therefore the
correct answer.

For Figs? The Chimps Aren’t Chumps
34. A Based on the answer choices, the question is testing comma usage. In a list of items, a

comma must be used after each item in the list and before and, so eliminate (D). Also, (B)
and (C) use unnecessary commas after bacon and strips, and there is no reason to slow
down the flow of ideas in this sentence. Choice (A) is correct.

35. C Notice the question and use POE. Although the passage is ultimately concerned with
chimpanzees seeking fruit, there is no information that suggests the banana was its
traditional diet. Eliminate (A). The chimpanzees waking and sleeping habits are never
discussed in the passage, so get rid of (B). Choice (C) works because the following paragraph
discusses how the nomadic chimpanzees set up their campsites within striking distance of
the ripe fruits. Therefore, keep (C) because it’s consistent with this paragraph. Human
evolution isn’t discussed anywhere in the passage, so eliminate (D). The correct answer is
(C).

36. B Notice the question! Look for the choice that serves as a transition and introduction. The
previous paragraph ends with for a chimpanzee, every day during a fruit-poor season can
be like Black Friday where all the “shoppers” want the same hot item. Use POE to find the
choice that correlates with this statement. Eliminate (A) because the value of the deals is
irrelevant. Eliminate (C) and (D) because Thanksgiving isn’t necessary for the comparison
between how chimpanzees get food and Black Friday. Choice (B) is the answer.

37. A Look out for the pronoun changes in the answer choices, specifically its and their. The
subject of the sentence is chimpanzees, a plural noun. Eliminate (C) and (D) because its is
singular. Eliminate (B) because the verb sets is singular and is not consistent with the plural
subject chimpanzees. Choice (A) is correct.



38. C The definition in the sentence is quick to disappear, so use POE to find the word that most
directly matches the meaning. Eliminate (B) and (D) because desiccated means to “dry up”
and eternal would be the opposite of quick to disappear. Ephemeral means “brief” or
“fleeting,” so it’s a good match, making (C) the correct answer.

39. D The word than, a comparison word, is used several times in the answer choices. Figure out
what is being compared and eliminate answer choices that don’t match. The sentence begins
with when the fruits were, so the answer is going to have to compare to a time period. Only
(D) does this, so it’s the correct answer.

40. B Use POE to find a word that is consistent with the paragraph, which is a lack of food.
Gobbled, ate, and chomped all refer to the consumption of food, but not necessarily a lack of
food, so eliminate (A), (C), and (D). Depleted would fit because it means to “use up
completely.” Choice (B) is correct.

41. C The answer choices split between the verbs have and has, so find the subject and pick the
verb that is consistent. The subject in this case is findings, which is plural, so eliminate (A)
and (D), since has is singular. Eliminate (B) because the verb lead is present tense, but have
is present perfect and a simple past tense verb is needed. The answer is (C).

42. A This question is testing diction, so find the word that is consistent with the context of the
sentence. Province, (A), means “type of learning,” which would fit well with the previous
sentence, so keep it. Providence means “goodwill from a higher power,” so it doesn’t fit;
eliminate (B). Choice (C) can be eliminated because provenance means “origin.” Finally,
eliminate (D) since providential means “lucky.” Choice (A) is the answer.

43. B The answer choices don’t seem to indicate that a clear grammatical rule is being tested here,
so use POE. Choice (A) seems to change the intended meaning, since the adverb initially
comes after what it’s supposed to be modifying instead of before, which it should; eliminate
(A). Choice (D) makes the same mistake, so eliminate it as well. Choice (B) is much clearer
and more concise, so hold onto it. Choice (C) uses then, which is the wrong word choice (it
indicates time) and should therefore be eliminated. Choice (B) is correct.

44. D This question asks whether this essay successfully relates the activities of chimpanzees to
Black Friday shoppers. Humans are discussed very briefly in this passage, so the answer to
the question is no. Eliminate (A) and (B). Eliminate (C) as well since Black Friday shoppers
and chimpanzees are never directly compared. The correct answer is (D).

Section 3: Math (No Calculator)
1. C Translate the question into an equation. Let x equal the number, and then 2x = x − 4.

Solving for x, we find that x = –4. This is (C).

2. C Sonal needs s soil samples. If according to the question, he must have more than 6 samples,
then s > 6. Also according to the question, he may have no more than 13 samples, so s ≤ 13.
Combining these two expressions, we find that 6 < s ≤ 13. This is (C).

3. D The graph of f(x) has a y-intercept at y = 3. Because of this, we know that when y = 3, x =
0. f(x) must then satisfy the condition that f(0) = 3. This is true only for (A) and (B).
Alternatively, by recognizing that each equation is in the slope-intercept form: f(x) = y = mx
+ b, where b is the y-intercept, we can reach the same conclusion. Next, notice that the slope
of the line is positive. That is, as the value of x increases, so too does y. Returning to the
slope-intercept form, m gives the slope of the line. Only (D) has a positive coefficient (m).
Choice (D), then, is the correct function.



4. A If x + y = 0, then x = –y. Using this relationship and substituting into the expression x − y,
we find that x − y = –y – y = –2y. This is (A).

5. A This question requires factoring the expression 2x2  – 6x − 8. Begin by factoring 2 from the
expression: 2(x2  – 3x − 4). This expression is further factorable, giving 2(x − 4)(x + 1),
which is (A).

6. D The question describes a ramp that forms a triangle, the length of which is the hypotenuse of

the triangle. The height of the ramp (3 feet) is the length of the side of the triangle opposite

the 35° angle. In general for some angle θ, sinθ = . In the question, this

corresponds to sin35° = . This is (D).

7. D This question requires evaluating both equations to determine the values of a and b. You can
begin by solving either of the two equations for a or b, and then substituting the solution into
the other equation. But note that the question asks for the value of a + b, so check to see if
there’s a faster way: Can you stack and add (or subtract) the equations? If you stack and add
the equations, you get 7a + 7b = 77. Now divide both sides of the equation by 7, resulting in a
+ b = 11. This is (D).

8. D When a function f(x) is transformed into a function of the form f(ax), where a is a constant,
if a > 0, the function will be compressed horizontally by a factor of a. Here, y = x2  + 4 can
be represented as the parent function, and y = 3x2  + 4 as the transformed function
compressed horizontally versus the parent function, and thus narrower, by a factor of 3. This
is (D). If you’re not sure, try plugging values into each equation to construct a rough graph
of each equation and compare them.

9. C Rearranging and factoring the expression provided in the question, we have t2  – 4t – 90 = 6
⇒ t2  – 4t – 96 = 0 ⇒ (t – 12)(t + 8) = 0. Therefore, t – 12 = 0 and t + 8 = 0. t must then
equal 12 or –8. If t represents the number of tickets Steven buys, then only t = 12 is
consistent with the context of the question. If each ticket costs $80, Steven must have spent
$80 × 12 = $960. This is (C).

10. C We must find values of c and d by solving the system of equations in order to determine the
value of 4c – 4d. There are several ways to go about this. One way is to multiply the terms of
the equation 2c + 3d = 17 by –3 to get –6c – 9d = –51. If you stack and add this equation
with the second equation, the result is –4d = –12, which solves to d = 3. Plug this value for d
into the equation 6c + 5d = 39 to get 6c + 15 = 39, so 6c = 24 and c = 4. Therefore, 4c – 4d =
4(4) – 4(3) = 16 – 12 = 4. This is (C).

11. A Factoring the left side of the equation x2  + 2xy + y2  = 64 gives (x + y)2  = 64. Taking the
square root of both sides of the equation, we find that x + y = 8 or –8. The other equation
provides that y – x = 12, so y = x + 12. Substitute this value of y into the first equation:
either x + (x + 12) = 8, so 2x + 12 = 8, 2x = –4, and x = –2, or else or x + (x + 12) = –8, so
2x + 12 = –8, so 2x = –20, and x = –10. Therefore, x could be either –2 or –10, and only –10
is an option in the answers, so (A) is correct.

12. D Translate from English to math in bite-sized pieces. Make the price of a hot yoga lesson h
and the price of a zero gravity yoga session z. If she offers 2 hot yoga and 3 zero gravity yoga
sessions for $400, then 2h + 3z = 400. Similarly, if 4 hot yoga and 2 zero gravity yoga
sessions are $440, then 4h + 2z = 440. Now, be sure to Read the Full Question: You want to



know whether Samantha can create a package that’s greater than $800 but has fewer than
13 sessions. If you stack the two equations and then add them together, you get 6h + 5z =
880. In other words, she can offer 6 hot yoga and 5 zero gravity yoga sessions (11 total
sessions) for $880. This satisfies her requirements, so you know the answer is “Yes”;
eliminate (A) and (B). For (C), because you don’t know the price of each lesson individually,
you don’t know yet whether 5 hot yoga and 5 zero gravity yoga sessions will be over $800;
leave (C) for now. For (D), if 6 hot yoga and 5 zero gravity yoga sessions were over $800,
then adding a zero gravity yoga session will still be over $800. Given what you already
know, (D) must be true; choose (D).

13. B Begin by simplifying the equation given. (3p2  + 14p + 24) – 2(p2  + 7p + 20) = 3p2  + 14p +
24 – 2p2  – 14p – 40 = p2  – 16 = 0. Factoring the left side of the simplified equation, we find
that (p – 4)(p + 4) = 16. Solving for p, we find that p = ±4. The value of 3p + 6 must then be
either 3(–4) + 6 = –6 or 3(4) + 6 = 18. The latter value is (B).

14. A Taking note that i = , the expression (2 + 8i)(1 – 4i) – (3 – 2i)(6 + 4i) becomes (2 + 8
)(1 – 4 ) – (3 – 2 )(6 + 4) . Expanding, this becomes 2 – 8  + 8  –

32( )2  – (18 + 12 – 12  – 8( )2 ) = 2 – 32()2  – 18 + 8( )2  = 8( )2  – 32(
)2  – 16. This further simplifies to –8 + 32 – 16 = 8. This is (A).

15. C Plug In the Answers! The answer choices aren’t in any particular order, and some numbers
appear more than once, so you don’t need to start in the middle. Instead, start with 9 because
it is in three of the four choices. If x = 9, then 2  = 9 – 3. = 3, so the left side of the
equation is 2 × 3 = 6, and the right side of the equation is 9 – 3 = 6. This works, so 9 is part of
the solution set; eliminate (B) because it doesn’t include 9. Next, try x = 1: 2  = 1 – 3,
which solves to 2 = –2. This isn’t true, so 1 is not part of the solution set; eliminate (D).
Lastly, try x = –1:2  = –1 – 3. You cannot take the square root of a negative number, so
this doesn’t work. Eliminate (A) and choose (C).

16. 28 Let s equal the number of staples required by the students and let p be the number of popsicle
sticks required. If the number of staples the students will need is three times the number of
popsicle sticks they will need, then s = 3p. If the students need 84 staples for this project, then
s = 84. Substitute 84 for s to get 84 = 3p. Divide both sides by 3 to get 28 = p. The students
will need 28 popsicle sticks.

17. 0 If a parabola intersects the x-axis at the points (5, 0) and (–5, 0), it must be symmetric
about the x-axis and centered at x = 0. The x-coordinate of its vertical axis of symmetry
must then be 0.

18. 94 The question describes a 100-meter ramp that forms a triangle. The length of this ramp

corresponds to the hypotenuse of a triangle. The height of the ramp is the length of the side

of the triangle opposite the 20° angle; the horizontal distance from the start of the ramp

immediately below the entrance of the mall is the side of the triangle adjacent to the 20°

angle. The function that relates adjacent and hypotenuse is cosine: cos θ = . In this

problem, cos 20° = , where x is the horizontal distance. Solve by multiplying both sides

by 100: cos 20° = x. Next, replace cos 20° with the value given in the problem, 0.939:



100(0.939) = x. Multiply 100 by 0.939 to get x = 93.9, which rounds to 94.

19. 7 Let x equal the number. Then, 2x = x − 5 Þ x = –5. Three times that number plus seventeen
minus that number is 3(–5) + 17 – (–5) = 7.

20. 3x2  + 2x − 8 = (x + 2)(3x − 4) = 0. Solving x + 2 = 0 and 3x − 4 = 0 for x, we find that the

two solutions for x are –2 and . The question asks us to subtract the value of the smaller

solution from the larger solution. This difference is .

Section 4: Math (Calculator)
1. B To solve this question, simply subtract y from both sides of the equation to get 2y = 2, which

is (B).

2. A Whenever the question includes variables, plug in. If m = 2, then Merry would pay the one-
time enrollment fee plus 2 months’ worth of monthly fees, which is 50 + 15(2) = 80. Plug in
2 for m in the answer choices to see which answer equals the target number of 80. In (A),
15(2) + 50 = 80. This is the target number, so leave this answer, but be sure to check the
other choices just in case. In (B), 15 + 50(2) = 115. In (C), 15(2) – 50 = –20, and in (D), (15
+ 50)(2) = 130. Since none of the other answer choices equals the target number, the correct
answer is (A).

3. B Since the question states that Rob is planning to bring his favorite guitar plus x additional
guitars, he will have a total of x + 1 guitars. The question states that the variable x represents
the number of additional guitars, so the number 1 must represent Rob’s favorite guitar,
which is (B).

4. D The best way to approach this question is through POE. According to the data in the table,
the ratio of those who enjoy biology to those who enjoy chemistry is 14 to 18, which can be
reduced to a ratio of 7 to 9; eliminate (A). The ratio of those who enjoy chemistry to those
who don’t enjoy chemistry is 18 to 6, which can be reduced to a ratio of 3 to 1; eliminate (B).
The ratio of those who enjoy biology to those who don’t enjoy chemistry is 14 to 6, which can
be reduced to a ratio of 7 to 3; eliminate (C). The ratio of those who don’t enjoy biology to
those who enjoy chemistry is 10 to 18, which can be reduced to a ratio of 5 to 9; this matches
(D).

5. C Dr. Goldberg takes 40% of substitute A, which consists of 60 grams. Mathematically, this
can be expressed as (60) or (0.4)(60) = 24 grams. She takes 70% of substitute B, which

consists of 110 grams. Mathematically, this can be expressed as (110) or (0.7)(110) = 77

grams. Substitute C will therefore consist of 24 grams + 77 grams = 101 grams, which is (C).

6. D To solve this question, simply factor out the largest value that fits within each of the terms in
the expression provided. In this case, x4 , x3 , and x2  are all divisible by x2 , so that is what you
will want to factor out. Doing so will leave you with x2  (x2  – x − 1), which is (D).

7. A Since Officer Blake drives 480 miles at a rate of 1 mile per minute, his total drive time was
480 minutes. The question asks for Officer Blake’s driving time in hours, so you need to
convert those minutes into hours. Since there are 60 minutes in 1 hour, you can divide 480



minutes by 60 to determine that Officer Blake drove for 8 hours, which is (A).

8. B The goal here is to isolate x. Since the right-hand side of the equation is –2x + 1, you will
want to subtract 1 from both sides, so eliminate (A) and (C). To get x by itself, you will want
to divide by –2, not 2, so eliminate (D) and choose (B). Remember that when you multiply
or divide across an inequality sign using a negative number, you need to flip the inequality
sign in the opposite direction, as reflected in (B).

9. C To solve this question, rearrange the expressions (2x2  + 4x + 8) and (2x2  – 4x + 7) in order
to place the similar terms next to each other. Doing so will give you 2x2  – 2x2  + 4x − (–4x)
+ 8 – 7 (remember to distribute the negative sign for each of the terms in the second
expression). Simplifying this new expression will yield 0 + 8x + 1, or 8x + 1, (C). Another
way to approach this question would be to plug in a simple number for x, such as x = 2, and
match your target value with the values in the answer choices.

10. A The tallest hill that Adam measures is 55 feet high. Since 1 foot is equivalent to 12 inches,
simply multiply 55 × 12 = 660 inches, (A).

11. B Triangle legs LN and MN are opposite and adjacent, respectively, to y. Therefore, from
SOHCAHTOA, we need to use the tangent trigonometric function. Plugging in the values
that the question gives us into the equation for tangent, we get tan 40° = . Now, use

your calculator to determine that the length of MN most closely approximates 9.53, which is
(B).

12. D If you represent the wooden skateboards with a w and the composite skateboards with a c,
you can write two equations based on the information given in the question: 2w + 3c = 650
and 3w + c = 450. It is possible to isolate one of the variables and solve these two equations
by substitution, but in this case it is easier simply to stack the equations on top of each other
and add them together as follows:

Since the question asks for the price of five wooden skateboards and four composite
skateboards, the answer is (D).

13. D The question states that the number of employees increases at the same rate per year, so you

can determine this numerical increase by subtracting one year’s total from the next year’s

total. Subtracting the 2013 total from the 2014 total gives 2,110 – 1,890 = 220. To find the

total in 2015, add 220 to the 2014 total: 2,110 + 220 = 2,330. The question also states that

the male percentages continue to decrease at the same rate, which, based on the data in the

table, is 5% per year. The percent male in 2014 was 55%, so the percent male in 2015 will be

50%. 50% of 2,330 can be expressed as (2330) or (0.5)(2330) = 1,165, which is (D).



14. B The formula for determining an average can be expressed by Average = . Plug the

values provided into the equation as follows: 11 = , or 11 = 

. Multiply both sides by 7 to get 77 = 67 + x. Subtract 67 from both sides to get x = 10, which

is (B).

15. C There are a variety of ways to approach this question. You could solve one equation for s or t
and substitute it into the other equation, but look to see if you can do it more simply by
stacking and adding (or subtracting) the equations. If you double the first equation to get 34s
+ 40t = 118, you can then stack and subtract the equations to eliminate t and solve for s, as
follows:

So, 4s = 8 and therefore s = 2. Now plug in 2 for the value of s in one of the equations: 30(2)

+ 40t = 110, so 40t = 110 – 60, so 40t = 50 and t =  = 1.25. Next, plug s = 2 into the answer

choices to determine which one matches your target of 1.25: (C),  = 1.25.

16. A The best way to approach this question is through POE. Choice (A) states that the majority
of students polled logged in more times than they posted. The values along the x-axis of the
graph are, for most of the data points, higher than the values along the y-axis of the graph,
and thus (A) is true according to the data provided. This same data contradicts (B) and (C).
You can eliminate (D) because the data does, in fact, allow you to draw a conclusion about
the relationship between the variables.

17. B Don’t get too thrown off by the graph. All you need to know to solve this question is that

perpendicular lines have slopes that are the negative reciprocals of each other. Since the

standard equation for a line is y = mx + b, the slope of the f(x) line is 3. The slope of the h(x)

line must therefore be – . The only answer choice that matches is (B).

18. C The best way to deal with this question is to Plug in the Answers (PITA), starting with (A). If
x = 6, then y = 36  = 729. This is less than 4,000, so eliminate (A) and move to the next
answer choice. If x = 7, then y = 37  = 2,187. This is still less than 4,000, so eliminate (B). If
x = 8, then y = 38  = 6,561. This is greater than 4,000, so (C) must be the correct answer.

19. D The first step here is to simplify the equation and solve for a. Start by multiplying both sides
by 16 to get 16a = 4a2 . Divide both sides by 4 to get 4a = a2 . Divide both sides by a to get 4 =
a. This is now your target answer. Plug a = 4 into the values of a in the answer choices to
determine which one matches 4. Choice (D) is the answer, since 2  = 2  = 2(2) = 4.

20. B Since work = rate × time, the 280 in the equation must represent the total number of meals



(i.e., the “work”). All three chefs are working together, so they work for the same amount of
time, and x must represent that time. The coefficients 8, 4, and 2 must therefore represent
the chefs’ respective rates, or how many meals each prepares in a set amount of time. Since 8
is the greatest of these three coefficients, 8x must be the meal output of the fastest chef,
either (B) or (C). Now you need to solve the equation: 8x + 4x + 2x = 280. Combining like
terms gives you 14x = 280. Divide both sides by 14 to determine that x = 20. This number
represents the amount of time that the chefs worked, so the actual number of meals
prepared by the fastest chef would be 8 × 20 = 160 meals, which is (B).

21. D Start by finding the slope of the line provided on the graph using the points (0, –4) and (6, 0)

and the point-slope formula: . When this line is reflected across

the line y = x, the x and y values switch, so the new slope would be the reciprocal of the

original slope. Since our original slope was , our new slope will be . The numerator here

reflects the gain or loss of pieces of fruit in the harvest, and the denominator reflects the

nutrients subtracted or added. This means that for every two nutrients added, there will be a

harvest gain of three pieces of fruit, which is (D).

22. D The issue that needs clarification here is whether the students polled by Joe thought that a
score of 1 or a score of 5 was good. Since (A) and (C) deal with George’s poll, they would do
nothing to help clarify this ambiguity. Choice (B) might help us to figure out which of the
students Joe polled were interested in the Model UN Club; it would not help to determine
whether 1 or 5 was the best rating. Choice (D) is correct.

23. C In order to determine the normal cost for renting skis and snowboards, you need to write
two equations and then manipulate and solve those equations. If you call skis x and
snowboards y, your two equations will be 5x + 2y = 370 and 3x + 4y = 390. Look for a way
to stack and add the equations to eliminate one of the variables. For instance, multiply the
first equation by 2 to get 10x + 4y = 740, and then stack and subtract the equations, as
follows:

So, 7x = 350 and x = 50, so the price of a pair of skis is $50. Plug this number back into
either equation to find the cost of a snowboard: 10(50) + 4y = 740, so 4y = 740 – 500 and
4y = 240. Therefore, y = 60, the cost of a snowboard. So, the cost of two pairs of skis and
two snowboards would normally be 2(50) + 2(60) = 100 + 120 = 220. Finally, remember
that prices are discounted by 10%, so multiply the price of $220 by 10% to get $22, and
subtract $22 from the price. The final cost of two pairs of skis and two snowboards is 220 –
22 = 198, which is (C).

24. A Start by simplifying 8x + 8y = 18 by dividing each term by 8: x + y =  or : x + y = . The

second equation provided in the question can be factored: x2  – y2  is the same as (x + y)(x −



y), so the second equation can also be written (x + y)(x − y) = – . Since you know that x +

y = , you can rewrite the second equation as  (x − y) = – . Multiply both sides by  : x −

y = –  or x − y = – . Since the question asks for the value of 2x –2y, simply multiply

everything by 2: 2(x − y) = 2  = – , which is (A).

25. D If each minute of his workout time burns 50 calories, and he wants to consume no fewer

than 2,000 calories, Shaun must work out for a minimum of  = 40 minutes. If he

wants to consume no more than 2,500 calories, Shaun must work out for a maximum of 

 = 50 minutes. Since the question asks for the inequality that represents the number of

minutes for which Shaun will burn off as many calories as he consumes, (D) is correct, as it

includes both the minimum (40 minutes) and maximum (50 minutes) amount of time that

he can work out. Choice (C) is incorrect because the answer should include 50 (he can work

out for a “maximum” of 50 minutes, so he could work out for 50 minutes), but the less than

sign (“<”) excludes 50.

26. A There are 162 games in the season, so the team needs a total of 162 × 45,500 = 7,371,000
ticket purchases to have a mean of 45,500 ticket purchases per game for the season. The 60
games with an average total ticket purchase of 43,000 gives a total of 2,580,000 ticket
purchases, leaving 4,791,000 ticket purchases left for the team to reach its goal. Dividing
4,791,000 by 102 makes (A) the closest value to the average of 46,971 ticket purchases per
game the team needs to make.

27. B The best way to deal with this question is through POE. If the polynomial has zeroes of 2
and –3, then that means you have two points: (2, 0) and (–3, 0)—eliminate (A) and (C).
Since it is given in the question that a > 0 when the parabola is in the form y = ax2  + bx + c,
the parabola must be pointed upwards—eliminate (D) and choose (B).

28. A Since the radius of the circle is 4, the area of the entire circle is πr2  = π(42 ) = 16π. Sector

POR has an area of 8π and sector ROQ has an area of 6π, so the remaining sector (QOP)

has an area of 16π – 8π – 6π = 2π. You can set up a proportion to determine the associated

angle using the following formula: . Using the numbers you now

have, your calculation will look like this:  or . Multiply both

sides of the equation by 360 to determine that the sector angle is 45°, which is (A).

29. D 16% of the 200 medical residents named oncology as their first choice:  (200) or (0.16)



(200) = 32 residents. 40% of the 200 medical residents named cardiology as their first

choice:  (200) or (0.4)(200) = 80 residents. Of these 80 residents, 20% chose oncology as

their second choice: (80) or (0.2)(80) = 16 residents. The total number of residents who

named oncology as either their first or second choice was therefore 32 + 16 = 48 residents. To

find the value of x, you need to subtract the percentages given in the question from the total,

100%: 100 – 40 – 16 – 34 = x = 10%. Now, plug x = 10 into the answer choices in order to

determine which one matches your target of 48 residents. Only (D) works: x2  – 24x + 188 =

100 – 24(10) + 188 = 100 – 240 + 188 = 48.

30. B If the original graph is reflected across the x-axis, the x-values will remain the same but the
y-values will switch signs. Since the y-axis represents distance from start, negative y-values
means that the car is now going in reverse. The only answer that matches this information is
(B).

31. 30 Translate English to math. “What number divided by two is equal to that same number

minus 15?” can be written as an equation, with x representing the missing number:  = x −

15. Add 15 to both sides of the equation to get  + 15 = x. Subtract  from both sides to get

15 = . Multiply both sides by 2 to get x = 30.

32. 4 When dealing with values that are directly proportional, you can use the equation .

For this question, you can call the number of hours spent playing Call of Destiny x and the

number of hours spent in the game room y. Your equation will then look like this: .

Cross-multiply to get 6y2  = 3(8) or 6y2  = 24. Divide both sides of the equation by 6 to get y2

= 4.

33. 13.5 Start by translating English to math. Make s the price of Smooth-Glide pens and e the price
of Easy-Write pencils. If 12 pens and 8 pencils cost $16, then 12s + 8e = 16. Similarly, if 6
pens and 10 pencils cost $11, then 6s + 10e = 11. Remember to Read the Full Question! The
question wants the price of 9 pens and 9 pencils. If you stack the equations and add, you get
18s + 18e = 27. This is exactly double the number of pens and pencils you want, so divide the
entire equation by 2 to get 9s + 9e = 13.5.

34.                2 or 

There are a few different ways to approach this question. Since the calculator is permitted on

this section of the test, you can put the equation into the standard ax2  + bx + c = 0 form and

plug that equation into the “y =” button on your graphing calculator. The equation, once



rearranged, is 3x2  – 16x + 20 = 0. You can trace the graph or use the “calc” feature to

calculate the zeroes, which are the same as the values of x. Doing so will yield values of x = 2

and x = 3.33. Alternatively, you can factor the equation the long way or use the quadratic

formula, . In this equation, a = 3, b = –16, and c = 20. Plugging those values

into the equation, you get . Therefore,

the solutions are  and  = 2. Either value (  or 2) is a valid

answer.

35. 5 Since you are looking for the value of x for which the population surpassed the number of
dwellings, you can set up an inequality: 3x > 2x + 100. Now, simply plug in values for x
starting with x = 1 until the left-hand side of the inequality is larger than the right-hand side.
Using the values x = 1, x = 2, x = 3, and x = 4, you will find that the left-hand side of the
inequality is less than the right-hand side. Using x = 5, 35  = 243, and 2(5) + 100 = 110,
making the left-hand of the inequality greater than the right-hand side. Therefore, the
answer is 5.

36. 5,406  The first step here is to add Team Charlie’s and Team Delta’s total currents together as
follows:

Next, use FOIL to multiply this value by the total current from Team Epsilon: (90 + 3i) (60
– 2i) = 5,400 – 90(2i) + 60(3i) – 2i(3i) = 5400 – 180i + 180i – 6i2  = 5,400 – 6i2 . Since i2  =
–1, this is equivalent to 5,400 – 6(–1) = 5,400 + 6 = 5,406. If you have a calculator that is
able to deal with imaginary numbers, you can simply type the expressions into your
calculator, which will solve everything for you.

37. 860 The question states that there are 2,400 total inhabitants of Centre Hill, so if there are an
equal number of adults and children, then there are 1,200 of each. Since there are 200 more
adult females than adult males, you can set up two equations: f + m = 1,200 and f = m +
200. You can rewrite the second equation by subtracting m from both sides: f – m = 200.
Next, stack and add the two equations as follows:

Divide both sides of the equation by 2 to determine that f = 700. The number of women
living uptown is therefore 8% of 700: (700) or (0.08)(700) = 56. The number of children



living in the suburbs is 67% of 1,200:  (1,200) or (0.67)(1,200) = 804. The sum of these

two figures is 56 + 804 = 860.

38. 250 Using your information from question 37, you can determine that the total number of adult

males prior to the addition of the annex is 1,200 – 700 = 500. The original percentage of

adult males living Uptown is 9% of 500: (500) or (0.09)(500) = 45. Since the question

states that the percentage of adult males living Uptown decreases to 6%, you can conclude

that the 45 adult males living Uptown after the annexation constitute 6% of the total adult

male population: 45 =  (x) or 45 = (0.06)x. Divide both sides of the equation by 0.06 to

determine that x = 750. Since the original number of adult males was 500, 750 – 500 = 250

additional adult males live in The Annex.
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Reading Test
65 MINUTES, 52 QUESTIONS

Turn to Section 1 of your answer sheet to answer the questions in this section.

DIRECTIONS

Each passage or pair of passages below  is follow ed by a number of questions. After reading each passage or pair, choose the
best answ er to each question based on w hat is stated or implied in the passage or passages and in any accompanying graphics
(such as a table or graph).

Questions 1-10 are based on the following passage.

The passage that follow s is adapted from a 1907 novel that follow s the actions of an English baronet w ho, using a secret identity, leads a
group of w ealthy Englishmen in daring rescues of members of the French aristocracy during the Reign of Terror.





1. The passage as a whole is primarily concerned with

A) considering the reasons behind a set of exploits.
B) examining the causes of a revolution.
C) comparing the self-confidence of two different men.
D) questioning the ruthlessness of a government.

2. Based on the information in the passage, it can be inferred that the when the Comtesse
escaped, the people in the nearby crowd did not approach her cart because

A) the cart was moving too quickly.
B) they feared arrest and death by guillotine.
C) the woman driving the cart was known to be violent.
D) they were afraid of contracting a disease.



3. Which choice provides the best evidence for the answer to the previous question?

A) Lines 51-55 (“And this…guillotine”)
B) Lines 65-70 (“Then came…children”)
C) Lines 70-72 (“the covered…handle”)
D) Lines 75-78 (“She…plague”)

4. As used in line 14, “designated” most nearly means

A) budgeted.
B) chosen.
C) classed.
D) illustrated.

5. In context, the phrase “pull the hare from between the teeth of the hound” (lines 32-33)
refers chiefly to

A) dangerous English hunting customs.
B) plans to avenge the deaths of innocent Englishmen.
C) delivering members of the French aristocracy from harm.
D) the cruelty of French nobles toward revolutionaries.

6. Which choice provides the best evidence for the answer to the previous question?

A) Lines 37-40 (“Faith…go”)
B) Lines 46-48 (“Their nationality…them”)
C) Lines 48-51 (“Anyone…nationality”)
D) Lines 61-64 (“It had…perhaps”)

7. In lines 41-46, the Comtesse is best described as

A) critical.
B) anxious.
C) relieved.
D) perplexed.

8. As used in line 52, “bearded” most nearly means

A) camouflaged.
B) braved.
C) embellished.
D) masked.

9. Lines 73-78 provide a contrast between

A) tranquility and turmoil.
B) traditionalism and modernity.
C) freedom and ignorance.
D) austerity and hysteria.

10. The use of italics in line 86 primarily serves to emphasize a perceived distinction between



A) the reasons behind one man’s actions and those behind his companions’ actions.
B) the effectiveness of two different methods of carrying out the same plan.
C) honest, noble motivations for rescue and rescue for monetary gain.
D) a desire for adventure and a desire for public admiration and praise.



Questions 11-21 are based on the following passage and supplementary material.

This passage is adapted from Daniel J. Boorstin, The Creators: A History of Heroes of the Imagination. © 1992 by Daniel J. Boorstin.





Rome, Baths of Diocletian



11. Which of the following best expresses the main idea of the passage?

A) Public baths in Roman society provided not only sanitary facilities but also social and
cultural gathering places.

B) Roman architecture rejected the exterior-based Greek traditions in favor of large,
public, interior spaces.

C) The large curved spaces that concrete made possible in Roman architecture were more
appropriate for civic than for religious functions.

D) A combination of civic need and innovation in building materials led Romans to great
architectural innovation.

12. In the first paragraph (lines 1-14), what is the most likely reason the author mentions
Greek temple architecture?

A) To show how Roman architectural innovations improved upon the earlier Greek
traditions

B) To locate the new trends in architecture developed by the Romans within architectural
history

C) To prove that Roman architects were more creative in their imagining of interior
space than Greek architects

D) To argue that the new interior spaces created by Romans were better suited to
religious architecture than Greek temples were

13. As used in line 7, “omnipresent” most nearly means

A) large.
B) pervasive.
C) eternal.
D) imposing.

14. The author implies that which of the following was critical to Roman architectural
developments?

A) The need for large, interior spaces where urban culture could be expressed
B) The convenience of public baths to people of all social strata
C) The development over time of construction techniques using concrete
D) The rapid expansion of baths into community and cultural centers

15. Which choice provides the best evidence for the answer to the previous question?

A) Lines 5-6 (“They…spaces”)
B) Lines 15-18 (“This…error”)
C) Lines 22-27 (“While…mystery”)
D) Lines 42-47 (“Others…thousand”)

16. What is the primary purpose of the third paragraph (lines 19-27) in relation to the structure
of the passage as a whole?

A) To introduce a need that gave rise to innovations described elsewhere in the passage
B) To reinforce a contrast mentioned in the first paragraph and provide additional detail
C) To emphasize the mysterious nature of the innovations discussed in the passage
D) To dismiss an earlier thesis in favor of the one described in the following paragraphs



17. As used in line 31, “anticipated” most nearly means

A) foreshadowed.
B) expected.
C) prevented.
D) enjoyed.

18. It can be inferred from the description of public baths in the last paragraph that

A) a visit to the bath might be quite different from a visit to a modern bath.
B) they were much like modern gyms; patrons would first exercise, then bathe.
C) Romans believed in the benefits of exposing oneself to a variety of temperatures.
D) the convenience of having so many activities in one location is unparalleled in history.

19. The author believes that the most exemplary Roman baths provided

A) a venue for architectural experimentation.
B) important sanitary facilities for citizens.
C) fine arts enrichment to the public.
D) community gathering spaces.

20. Which choice provides the best evidence for the answer to the previous question?

A) Lines 15-18 (“This grand…error”)
B) Lines 21-22 (“And the new…cities”)
C) Lines 32-34 (“Grand public…provinces”)
D) Lines 64-66 (“The baths…art”)

21. Which of the following is supported by information in both the passage and the diagram?

A) Roman baths usually included frigidariums.
B) The palestrae were located on opposite sides of the building.
C) Commercial contractors always built public baths in a rectangular shape.
D) The natatio was often used for wrestling and hoop-rolling.



Questions 22-31 are based on the following passage.

This passage is adapted from a speech delivered by Rafael Palma of the Philippines on November 22, 1919, as a senator for the country’s
fourth district. In the passage, Palma discusses the reasons that w omen should be allow ed to vote. Palma’s speech w as delivered in the
context of the f irst session of the f if th Filipino legislature, w hich w as preparing to vote on the question of female suffrage.





22. In this speech, the role that Palma plays can best be described as that of

A) an analyst discussing the advantages of each side of an issue.
B) a traditionalist cautioning against the dangers of reform.
C) an idealist arguing for a social change.
D) a politician rousing support for his party.

23. Based on the information in lines 1-7, it can be inferred that at the time that Palma gave his
speech women were

A) Palma’s primary supporters.
B) not allowed to speak before the Filipino legislature.
C) not represented by any other Filipino leaders.
D) not viewed with sympathy by the members of the Filipino legislature.

24. As used in line 30, “check” most nearly means



A) certify.
B) inspect.
C) advise.
D) stop.

25. Based on the information presented in Palma’s speech, it can be inferred that some of those
who oppose the bill to give women the right to vote

A) believe that trying to give women the right to vote would be equivalent to trying to
check the sun and moon in their course.

B) are prejudiced against the causes of modern men and women and do not support
liberal democracy.

C) claim that doing so will be damaging to home life and may disrupt long-established
traditions.

D) assert that any sudden changes to the country’s civic institutions might permanently
paralyze the country.

26. Which choice provides the best evidence for the answer to the previous question?

A) Lines 25-29 (“Female suffrage…common”)
B) Lines 46-51 (“As was to…years”)
C) Lines 64-67 (“It has seen…liberty”)
D) Lines 79-88 (“In view…society”)

27. The principal rhetorical effect of the phrase “paralyzation, retrogression, disorganization, or
destruction” in lines 57-58 is to

A) highlight with increasing force how changes in ideals and institutions can damage a
society.

B) emphasize the number of ways in which past changes have not negatively affected the
Philippines.

C) show that the Philippines became disabled, after which it reversed its social progress,
became disorganized, and was nearly destroyed.

D) suggest four methods by which the legislature could halt the progress of radical social
upheavals.

28. Palma refers to “great social upheavals” in order to

A) use an analogy to show that allowing women to vote would not permanently weaken
the nation.

B) argue that giving women more rights would cause the nation to crumble in less than a
generation.

C) demonstrate that the theories, beliefs, and codes of ethics of the peoples of the
Philippines are unchangeable.

D) contrast the old institutions of the country, which upheld liberal democracy, with the
new institutions, which support more radical ideas.

29. Which choice provides the best evidence for the answer to the previous question?

A) Lines 7-12 (“The cause…strong”)
B) Lines 40-46 (“It is an…cost”)
C) Lines 67-74 (“Despite all…existence”)



D) Lines 85-88 (“I do not…society”)

30. As used in the passage, “marked” in line 81 most nearly means

A) fixed.
B) targeted.
C) significant.
D) underlined.

31. In the final paragraph of the passage (lines 79-88), Palma’s attitude toward those who
oppose female suffrage can best be described as

A) perplexed and mournful.
B) academic and unbiased.
C) deferential and hopeful.
D) bewildered and dissenting.



Questions 32-41 are based on the following passage and supplementary material.

This passage is adapted from “Yellow stone Wolf Project: Annual Report, 2012.”







Yellow stone National Park northern range elk-w olf populations, 1995–2010.

32. The passage suggests that which of the following previous beliefs about wolf packs may be
inaccurate?

A) The sizes of elk populations and wolf populations are related to one another.
B) Wolves are part of the naturally functioning ecosystem.
C) Predator control efforts can be extremely effective.
D) Wolf packs are too dangerous to be left alive.

33. As used in line 14, “native” most nearly means

A) inborn.
B) constitutional.
C) indigenous.
D) canine.

34. As used in line 28, “harvested” most nearly means

A) gathered.
B) killed.
C) acquired.
D) grown.

35. Which of the following, if true, would most weaken the author’s argument in lines 30-32?

A) Predation studies on Delta and Bechler packs done by a separate research group show
their diet to consist almost entirely of elk.

B) Northern packs that occasionally roam into the park’s interior have more stable
populations than other northern packs.

C) In 2013 a pack of coyotes infected with mange migrated into the park and wolf
populations soon declined.

D) Studies of bison populations are incomplete and are known to over-estimate the
number of bison living in YNP.

36. The fifth paragraph (lines 57-85) most strongly suggests which of the following about the



predation data gathered in 2012?

A) The wolves are primarily responsible for the drops in the elk population.
B) The predation data is incomplete.
C) Most of the packs were observed by ground teams.
D) Researchers documented characteristics of only wolf prey.

37. Which choice provides the best evidence for the answer to the previous question?

A) Lines 59-63 (“Wolf packs…mid-December”)
B) Lines 63-68 (“The Blacktail…session”)
C) Lines 71-73 (“The Delta…located”)
D) Lines 78-85 (“During…sites”)

38. The passage suggests that the relationship between elk and wolf populations is best
characterized as which of the following?

A) The size of the northern wolf packs is the major limiting factor on elk populations.
B) The superior hunting tactics that wolves possess are one of many factors that affect elk

populations.
C) The sizes of wolf and elk populations affect one another.
D) The size of the elk population is the major limiting factor on the wolf packs.

39. Which choice provides the best evidence for the answer to the previous question?

A) Lines 25-27 (“Wolf numbers…YNP”)
B) Lines 51-52 (“Wolf packs…2012”)
C) Lines 57-59 (“Wolf-prey…sites”)
D) Lines 90-94 (“In addition…severity”)

40. The author references weather (lines 94-96) primarily in order to

A) illustrate one possible logistical difficulty in tracking wolves in YNP.
B) provide a reason for the improved quality of elk food.
C) argue for the design of a new predation study in YNP.
D) provide additional information relevant to the decline of elk.

41. Which claim about wolf and elk populations studied by the National Park Service is
supported by the graph?

A) Currently, elk populations out-number wolf populations in YNP.
B) Since wolf reintroduction in YNP, elk populations have only decreased.
C) Wolf populations are highest when elk populations are lowest.
D) Currently, elk populations and wolf populations are about the same.



Questions 42-52 are based on the following passage.

This f irst passage is adapted from an article from Imperial College London published in 2010, and the second is adapted from an article from
Reuters published in 2013. Both discuss the different factors that may have contributed to the extinction of the dinosaurs.







42. In the first paragraph of Passage 1, the author suggests that mammals

A) were the only species that survived the KT extinction.
B) were very rare until 65 million years ago.
C) were not the dominant species on earth before the asteroid hit.
D) were wiped out after an asteroid hit the earth.

43. Which choice provides the best evidence for the answer to the previous question?

A) Lines 1-4 (“A panel…ago”)
B) Lines 4-8 (“The extinction…Earth”)
C) Lines 9-12 (“The new…Mexico”)
D) Lines 53-56 (“The KT…Earth”)

44. As used in line 24, “spewed” most nearly means

A) conflagrated.
B) disgorged.
C) exhumed.
D) siphoned.

45. Based on the information in Passage 1, it can be reasonably inferred that

A) fires, earthquakes, and tsunamis killed most of the dinosaurs.
B) lowered temperatures decimated many species.
C) the impact of the asteroid caused volcanoes to erupt.
D) there is no consensus on what caused the KT extinction.

46. As used in line 44 and line 73, the phrases “final nail in the coffin,” and “nail in that coffin”
in both passages refer to

A) a profound deduction.
B) a deadly result.
C) a gruesome metaphor.
D) a terminating event.

47. The author’s reference to the “high-precision radiometric dating techniques” in lines 68-69
primarily serves to



A) propose a new theory.
B) validate the study’s data.
C) prove the conclusion right.
D) counter the assumption.

48. As used in line 97, “preclude” most nearly means

A) cause.
B) limit.
C) bar.
D) tap.

49. The author of Passage 2 mentions tektites (line 83) primarily in order to

A) explore another cause for the KT extinction.
B) diminish the role of the asteroid in the demise of the dinosaurs.
C) substantiate that the volcanoes caused the most damage.
D) contrast with volcanic ash in order to support the new theory.

50. Which choice provides the best evidence for the answer to the previous question?

A) Lines 19-23 (“Scientists have previously…years”)
B) Lines 61-65 (“Earth’s climate may…said”)
C) Lines 92-97 (“The previous data…relationship”)
D) Lines 106-108 (“He says ecosystems…struck”)

51. The passages differ in that Passage 1

A) describes the size of the asteroid, while Passage 2 only mentions its impact.
B) concludes that the extinction happened before the asteroid hit, while Passage 2 says

the extinction happened after the asteroid hit.
C) explains how mammals were affected by the KT extinction, while Passage 2 does not.
D) contradicts the previous theory concerning the KT extinction, while Passage 2 supports

it.

52. Is the main conclusion of the study described in Passage 2 consistent with the panel’s
conclusion, as described in Passage 1?

A) Yes, since the asteroid caused earthquakes and volcano eruptions that shrouded the
earth in debris.

B) Yes, since the asteroid is considered the primary cause of the KT extinction by both
parties.

C) No, since the study in Passage 2 conveys doubt about the timing of the asteroid
impact.

D) No, since Passage 1 concludes that the asteroid impact led to the growth of mammal
populations.

STOP
If you finish before time is called, you may check your work on this section only.

Do not turn to any other section in the test.



Writing and Language Test
35 MINUTES, 44 QUESTIONS

Turn to Section 2 of your answer sheet to answer the questions in this section.

DIRECTIONS

Each passage below  is accompanied by a number of questions. For some questions, you w ill consider how  the passage might be
revised to improve the expression of ideas. For other questions, you w ill consider how  the passage might be edited to correct
errors in sentence structure, usage, or punctuation. A passage or a question may be accompanied by one or more graphics (such
as a table or graph) that you w ill consider as you make revising and editing decisions.

Some questions w ill direct you to an underlined portion of a passage. Other questions w ill direct you to a location in a passage or
ask you to think about the passage as a w hole.

After reading each passage, choose the answ er to each question that most effectively improves the quality of w riting in the
passage or that makes the passage conform to the conventions of standard w ritten English. Many questions include a “NO
CHANGE” option. Choose that option if  you think the best choice is to leave the relevant portion of the passage as it is.

Questions 1–11 are based on the following passage and supplementary material.

SLP, OMG!

1 While a large number of people believe that social media are fads that will soon die out, a new
trend shows that such a belief may be false. It’s true that most younger people write to one another (via
Twitter, Facebook, or text) more than 2 speaking to one another (who uses a phone to talk anymore?),
but the spoken word is as important as ever. This importance is nowhere clearer than in the rise of
speech-language pathologists (SLPs).

1. Which of the following would best introduce the main subject of this paragraph?

A) NO CHANGE
B) Although many believe that society is moving away from the spoken word altogether,
C) Even though some believe that kids today can’t write or spell,
D) Because a new batch of research has been performed on the belief,

2.

A) NO CHANGE
B) spoken
C) they speak
D) have spoken

Th e Bu r ea u  of La bor  Sta t ist ics pr ojects th a t  th e SLP pr ofession  w ill g r ow  by  1 9 % betw een  2 01 2  a n d 2 02 2 . A lon g side
th is g r ow th , th e n a tu r e of th e pr ofession  is ch a n g in g  a s w ell: w h ile 3 SLPs ov er w h elm in g ly  w or k in  h ospita ls,  th er e
h a s been  a  n ota ble r ise in  r ecen t  y ea r s in  pr iv a te-pr a ct ice SLPs.

The name “speech-language pathologist” is actually a bit of an understatement. 4 Some SLPs do
work with communication disorders, stemming from speech impediments to disabilities relating to oral,
written, or graphical language. An SLP who specializes in speech may work on articulation or phonation,
though some of these specialists will also work with attention and 5 memory. In particular, they work



with the components of those practices that deal with language. Some are more concerned with the
mechanical side of speech, addressing 6 their respiratory aspects, particularly as related to volume,
breathiness, or rasp.

Image modif ied from ASHA Leader

3. Which choice gives information consistent with the graph?

A) NO CHANGE
B) currently about half of all SLPs work in schools,
C) there are only about 5,300 SLPs at work in schools,
D) colleges and universities devote only about 3% of their budgets to SLPs,

4. The writer is considering replacing the words an understatement with the words a
misnomer. Should the writer make the change or keep the sentence as is?

A) Make the change, because the word misnomer is more common in social science.
B) Make the change, because the paragraph goes on to say that “speech-language

pathologist” is the wrong name for the profession.
C) Keep the sentence as is, because understatement is longer and therefore more formal.
D) Keep the sentence as is, because the name is not incorrect, merely insufficient to

represent the range of duties.

5. Which of the following gives the best way to combine these two sentences?



A) NO CHANGE
B) memory; they work in particular with the components
C) memory. Particularly the components
D) memory, particularly the components

6.

A) NO CHANGE
B) one’s
C) its
D) it’s

Although communication disorders are SLPs’ most common targets, some specialists will work more
with swallowing disorders. If an infant is struggling to feed, for instance, an SLP might work in tandem
with a medical doctor to clear the esophageal function to get it back into 7 good working order. An SLP
can 8 lead a regimen of swallowing therapies and advise dietary changes that might make swallowing
more comfortable.

7.

A) NO CHANGE
B) ship shape.
C) gravy.
D) good times.

8. Which of the following would best maintain this sentence’s focus on the actions an SLP
might take to address a swallowing disorder?

A) NO CHANGE
B) handle many patients at once
C) work in a school or hospital
D) keep detailed paperwork on a patient’s progress

In most cases, a speech-language pathologist will work interdisciplinarily, often with other SLP
specialists or medical doctors. Along with the increased involvement of SLPs, research continues 9 to
show that the mechanisms, of the mouth and respiratory system, are central, to an understanding, of the
body as a whole. Speech-language pathology also offers an interesting intersection of the social and
medical. Speech is after all not merely a biological 10 function, it’s also a major means of socialization,
and the range of things that might render a patient speechless is vast. Although the digital age has
changed many facets of our lives, the rise of the SLP reminds us that there are some basics that no
machine can fix or replace for 11 itself.

9.

A) NO CHANGE
B) to show that the mechanisms, of the mouth and respiratory, system are central to an

understanding
C) to show that the mechanisms of the mouth and respiratory system are central to an

understanding
D) to show that the mechanisms of the mouth and respiratory system are central, to an

understanding,



10.

A) NO CHANGE
B) function; it’s
C) function, but it’s
D) function it’s

11.

A) NO CHANGE
B) it.
C) them.
D) us.



Questions 12–22 are based on the following passage.

T h e Ot h er St eel  Cit y

[1]

12 Set on the banks of Monocacy Creek, the area that is now Bethlehem, PA, was inhabited by a rich
13 diversity of indigenous peoples. [A] By the time of that contact, the area was primarily one of the

Algonquian-speaking Lenape tribe and its various divisions. 14 They traded with many settlers in the
mid-Atlantic region.

12. Which of the following best introduces the historical tone of this essay?

A) NO CHANGE
B) Home to over 700,000 people,
C) Long before European contact,
D) About 50 miles north of Philadelphia,

13. Which of the following alternatives to the underlined portion would be LEAST acceptable?

A) variety
B) arrangement
C) assortment
D) multiplicity

14.

A) NO CHANGE
B) It
C) Some
D) These groups

[2]

While many groups in other regions were systematically exterminated and relegated to smaller plots
of land, the Lenape 15 went on to continue to be a contributing factor to the landscape of the early
region. Even after the initial European settlement on Christmas 16 Eve in 1741, the Lenape trading
continued, though the written history primarily follows the progress of white settlers.

[3]

These settlers, a group of Moravians led by David Nitschman and Count Nicolas von Zinzendorf,
called the region Bethlehem, after the birthplace of Jesus Christ. The Moravians set up missions to
convert the Lenape and non-English-speaking Christians to the tenets of Moravianism, 17 a practice
widely criticized for its ignorance of local traditions. [B] Although the group was relatively small and its
religious influence did not reach as far as 18 other groups, the Moravians had a lasting cultural
influence on the shape of the early United States. With their strong ties to Germany and musical bent, the
annual Moravian Bach festival was one of the first places for people to hear the music from overseas that
would become so internationally influential. [C]

15.

A) NO CHANGE
B) continued going on



C) went on
D) continued

16.

A) NO CHANGE
B) Eve in 1741 the Lenape trading continued
C) Eve in 1741 the Lenape trading continued,
D) Eve, in 1741, the Lenape trading continued,

17. Which of the following true choices helps to maintain the focus on the way the Moravian
settlers have been characterized throughout the essay?

A) NO CHANGE
B) using diplomacy rather than force.
C) a cornerstone of European colonizing missions in Africa and Asia.
D) which helped to bring European literacy and economics to many outside of Europe.

18.

A) NO CHANGE
B) some other
C) those other
D) that of some other

[4]

In the twentieth century, Bethlehem became known all over for the world for something much
different: steel. Bethlehem Steel was founded in 1857 amid the industrial revolution, and by the 1940s, 

19 its factory was providing substantial amounts of armor and steel for troops in World War II, in
addition to providing the metalwork for bridges and structures all over the country. The plant ceased
operations in 1995, but its blast furnaces, those reminders of past industrial glory, 20 remains.

[5]

Some cities might have been laid low by the death of a major industry, but Bethlehem has emerged
seemingly unscathed. Although locals know it as the “Christmas City,” for the many decorations and
activities there in December, Bethlehem is also a significant culture center for the region, and its former
steel mill has been repurposed to host all variety of events. [D] The contributions of Bethlehem have
changed from century to century, so it should be no surprise that the twenty-first century should bring to
the city something 21 no one’s ever seen the like of.

19.

A) NO CHANGE
B) their
C) they’re
D) it’s

20.

A) NO CHANGE
B) is remaining.



C) remain.
D) are remaining.

21. Which of the following would best conclude the essay by preserving its style and tone?

A) NO CHANGE
B) to steel its reputation as a real blast!
C) it hasn’t seen before.
D) everyone pretty much expects by now.

22. Upon reviewing this essay and concluding that some information has been left out, the
writer composes the following sentence:

After these many years of education, Bethlehem became a Moravian stronghold, with
the Moravian Academy and College still a nucleus of intellectual life in the region.

The best placement for this sentence would be at point

A) [A] in paragraph 1.
B) [B] in paragraph 3.
C) [C] in paragraph 3.
D) [D] in paragraph 5.



Questions 23–33 are based on the following passage.

Look It  Up!

[1] Imagine you’re texting someone, and the two of you get into a heated debate. [2] They correct our
spelling. [3] Finally, to prove your point once and for all, you write a voluminous, paragraph-long text,
only to see that your interlocutor has responded, “TL; DR.” [4] Now, you might know that this means
“too long, didn’t read,” but what if you don’t? 23 [5] Well, Urban Dictionary can save the day. [6] Just
type the phrase into Google and see what turns 24 down. [7] Dictionaries have a way of showing up in
every facet of our digital lives. [8]They translate pages in foreign languages. [9] They define words that
we think we know and those we’ve never heard of. [10] Dictionaries are everywhere. 25

23. The writer is considering deleting the phrase what if you don’t?, and adjusting the
punctuation accordingly. Should this phrase be kept or deleted?

A) Kept, because it adds variety to a paragraph full of declarative sentences.
B) Kept, because it poses a question that is answered in the following sentence.
C) Deleted, because it is a rhetorical question to which the answer is already implied.
D) Deleted, because no part of the paragraph goes on to answer it.

24.

A) NO CHANGE
B) in.
C) back.
D) up.

25. The best placement for sentence 2 would be

A) where it is now.
B) at the beginning of the paragraph.
C) after sentence 5.
D) after sentence 8.

In fact, dictionaries are so prevalent that it’s easy to forget that they 26 have not always existed. The
word “dictionary” was in fact not coined until John of Garland published his Dictionarius in 1220 to help
readers with their Latin diction. 27  Furthermore, 28 numerous dictionaries appeared throughout the
Middle Ages and the Early Modern period, the first noteworthy English dictionary came from Samuel
Johnson, whose Dictionary of the English Language was published first in 1755. Johnson’s opus remains
the first modern dictionary, containing consistent spellings, variant definitions, textual 29 usages, and
alphabetical, arrangements. Johnson’s dictionary was the law of the lexicon until 1884, when the Oxford
English Dictionary (OED) began its reign, which continues today.

26.

A) NO CHANGE
B) were not
C) did not
D) did not have

27. The writer is considering replacing the word diction with pronunciation. Should the writer
make the change or keep the sentence as is?



A) Make the change, because pronunciation is the more commonly used word.
B) Make the change, because diction has an imprecise meaning in the sentence.
C) Keep the sentence as is, because diction helps to explain the term given earlier in the

sentence.
D) Keep the sentence as is, because pronunciation means something contrary to diction.

28.

A) NO CHANGE
B) indeed, numerous dictionaries
C) a number of dictionaries
D) while numerous dictionaries

29.

A) NO CHANGE
B) usages, and, alphabetical
C) usages, and alphabetical
D) usages and alphabetical,

Johnson’s American counterpart was Noah Webster, who published his first dictionary in 1806.
Webster’s best-known 30  work An American Dictionary of the English Language, was published in
1828. The text was based in large part on Johnson’s dictionary, though it included 12,000 31  words that
had not appeared in previous dictionaries. In addition, Webster was a spelling reformer who thought
English spellings were overly ornate and complex. As a result, when Americans write “color” and “gray”
where the English write 32  other things, Americans have Noah Webster to thank.

33 What is interesting about these two dictionaries, and about the history of dictionaries in general,
is how clearly they show the different directions that language can be pulled. On the one hand, a new
dictionary should solidify the language in a new way—it should settle old disputes and give definitive
definitions. On the other hand, each dictionary update shows that language is fluid and that no printed
word can contain the varieties of language as it is actually used. After all, the OED may have told the
world that “selfie” was the word of the year in 2013, but didn’t the world know that already?

30.

A) NO CHANGE
B) work, An American Dictionary of the English Language
C) work, An American Dictionary of the English Language,
D) work An American Dictionary of the English Language

31. Which of the following true statements would best emphasize the unique achievement of
Webster’s dictionary?

A) NO CHANGE
B) words that drew from languages varying from Old English to Sanskrit.
C) words, which is a heck of a lot of words.
D) words from many sources, including books and speeches.

32.

A) NO CHANGE



B) “colour” and “grey,”
C) differently,
D) DELETE the underlined portion, placing the comma after the word write.

33.

A) NO CHANGE
B) Both what is interesting about these two dictionaries and what is interesting about

dictionaries in general,
C) About the history of dictionaries in general, but in particular about these two,
D) These two dictionaries are interesting, but so is the history of dictionaries in general,



Questions 34–44 are based on the following passage.

Goodn igh t , sleep t igh t …

[1]

They are the horror of every city-dweller and international traveler. You can’t see them. You only see
their aftermath, usually in the form that becomes more uncomfortable as the day 34  of an itchy welt
goes on. Bed bugs are the silent feeders: they come out at night and disappear with the light of morning.
They hide in the unseen places in the mattress or in the cracks of the floor. Like the most annoying
vampires in the world, 35  human blood is the food of bed bugs.

[2]

Interest in bed bugs seems to be nearly as old as written history itself. 36  They were not the
nuisance then that they have since become. Remember, previous ages believed in the medicinal value of
leeches and blood-letting, and bed bugs were seen as helping to extract the toxins that came from snake
bites or ear infections 37  by removing them.

34. The best placement for the underlined portion would be

A) where it is now.
B) after the word aftermath (and before the comma).
C) after the word form.
D) after the word uncomfortable.

35.

A) NO CHANGE
B) bed bugs feed on human blood.
C) a typical meal for bed bugs is one of human blood.
D) human blood is what bed bugs need to live.

36. The writer wants to insert a piece of evidence that will support the previous sentence (“Bed
bugs…itself”). Which of the following true statements would offer that support?

A) Some Greek writers mention them as early as 400 BC.
B) Written history is thought to have begun around the 4th century BCE.
C) Bed bugs typically live for approximately 6-12 months.
D) In the United States, bed bugs are typically associated with the East Coast.

37.

A) NO CHANGE
B) by assisting in their removal.
C) getting them out of there.
D) DELETE the underlined portion.

[3]

By the twentieth century, however, bed bugs were seen to be the nuisance that 38  they are. This
was in part due to 39  there prevalence: in 1933, the UK Ministry of Health reported that all the houses
in many areas of the country had some bed-bug infestation. Military bases during World War II had
significant problems with bed-bug infestation as the bugs appeared all over Europe.



[4]

With increased public awareness and some advances in pesticides, bed bugs were nearly eradicated
from the United States in the 1940s, though they reemerged as an urban menace in the 1980s. 40  No
one is entirely clear on the reason, though scientists hypothesize that the resurgence of bed bugs is due to
increased pesticide 41  resistants and international travel. The nuisance is now treated 42  locally.
Though the lifespan and long dormancy of the bed bugs have led many to believe that the problem may
be a permanent one.

38.

A) NO CHANGE
B) it is.
C) some can be.
D) they are known to be.

39.

A) NO CHANGE
B) they’re
C) their
D) the

40. With the preceding sentence, the writer intended to introduce this paragraph in a way that
established continuity with the previous paragraph. Has the writer achieved this goal?

A) Yes, because the previous paragraph addresses the resurgence of bed bugs in the later
part of the century.

B) Yes, because the previous paragraph suggests an earlier moment chronologically.
C) No, because there is no mention of the 1940s or the 1980s in the previous paragraph.
D) No, because this paragraph doesn’t mention anything about military bases or wartime

incidences.

41.

A) NO CHANGE
B) resistance
C) resistivity
D) resisting

42.

A) NO CHANGE
B) locally; though
C) locally, and
D) locally, though

[5]

Today, bed bugs are still mainly considered a nuisance. They cost renters and owners millions of
dollars each year in exterminator fees and infested furniture replacement. But a recent study has shown
that we may have a new reason to worry about the bugs. Now, some research has shown that bed bugs
can transmit disease, a practice of which they were long believed incapable. A study documented in the



American Journal of Tropical Medicine and Hygiene showed that bed bugs could transmit Chagas
disease between mice, 43  which many objected to as being inhumane.

[6]

If these findings are true, then bed bugs may be a more significant public health threat than was
previously believed. Like mosquitoes in malaria-ridden countries, bed bugs may be redefined as a true
menace, rather than just an itchy nuisance. 44

43. Which of the following true choices would best maintain the focus of this sentence and
paragraph?

A) NO CHANGE
B) which are often used in laboratory tests.
C) though not in rats, whom they haven’t tested.
D) which is really startling.

44. The best placement for paragraph 6 would be

A) where it is now.
B) after paragraph 2.
C) after paragraph 3.
D) after paragraph 4.

STOP
If you finish before time is called, you may check your work on this section only.

Do not turn to any other section in the test.



Math Test – No Calculator
25 MINUTES, 20 QUESTIONS

Turn to Section 3 of your answer sheet to answer the questions in this section.

DIRECTIONS

For questions 1-15, solve each problem, choose the best answ er from the choices provided, and f ill in the corresponding circle on
your answ er sheet. For questions 16-20, solve the problem and enter your answ er in the grid on the answ er sheet. Please refer to
the directions before question 16 on how  to enter your answ ers in the grid. You may use any available space in your test booklet
for scratch w ork.

NOTES

1. The use of a calculator is not permitted.
2. All variables and expressions used represent real numbers unless otherw ise indicated.
3. Figures provided in this test are draw n to scale unless otherw ise indicated.
4. All f igures lie in a plane unless otherw ise indicated.
5. Unless otherw ise indicated, the domain of a given function f is the set of all real numbers x for w hich f(x) is a real number.

REFERENCE

The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 2π .
The sum of the measures in degrees of the angles of a triangle is 180.

1. Marco is ordering salt, which is only sold in 30-pound bags. He currently has 75 pounds of
salt, and he needs to have a minimum of 200 pounds. Which of the following inequalities
shows all possible values for the number of bags, b, that Marco needs to order to meet his
minimum requirement?

A) b ≥ 4
B) b ≥ 5



C) b ≥ 6
D) b ≥ 7

2. A website hopes to sign up 100,000 subscribers. So far, the website has signed up an
average of 500 subscribers per day for d days. Which of the following represents the
number of additional subscribers, W, the website must sign up to reach its goal?

A) W = 500d
B) W = 99,500d
C) W = 100,000 – 500d
D) W = 100,000 + 500d

3. If f is a function and f(4) = 5, which of the following CANNOT be the definition of f ?

A) f(x) = x + 1
B) f(x) = 2x − 3
C) f(x) = 3x − 2
D) f(x) = 4x − 11

4. Which of the following is equivalent to the expression ?

A)

B)

C)

D) x–1

5. Régine is measuring how many solutions from Batch x and Batch y are acidic. She
measured a total of 100 solutions from both batches. 40% of the solutions from Batch x and
70% of the solutions from Batch y were acidic, for a total of 48 acidic solutions. Solving
which of the following systems of equations yields the number of solutions in Batch x and
Batch y ?

A)           x + y = 100
0.4x + 0.7y = 48

B)           x + y = 48
0.4x + 0.7y = 100

C)           x + y = 100 × 2
0.4x + 0.7y = 48

D)           x + y = 100
40x + 70y = 48

6.



Which of the following equations best describes the figure above?

A) y = –x4 + 6
B) y = –(x2 + 6)
C) y = –x2 + 6
D) y = x4 + 6

7. The price of an item that cost $43 in 2010 always increases by $3 per year. The current
price in dollars, P, of the item can be represented by the equation P = 3t + 10, where t is the
number of years since the item was first manufactured. Which of the following best
explains the meaning of the number 10 in the equation?

A) It is the price of the item in 1999.
B) It is the price of the item in 2000.
C) It is the price of the item in 2001.
D) It is the annual increase in the price of the item.

8.



In the circle with center O and radius 10 shown above, AOB = . What is the length of

minor arc AB ?

A) π
B) 2π
C) 4π
D) 20π

9. Clark’s Rule is a formula used to determine the correct dosage of adult over-the-counter
medicine a child can receive. The child’s weight, in pounds, is divided by 150, and the result
is multiplied by the adult dose of the medicine. A mother needs to give her daughter
acetaminophen, which has an adult dose of 1,000 milligrams. She does not know her
daughter’s exact weight, but she knows the weight is between 75 and 90 pounds. Which of
the following gives the range of correct dosage, d, in milligrams of acetaminophen the
daughter could receive?

A) 50 < d < 60
B) 500 < d < 600
C) 1,000 < d < 1,200
D) 1,600 < d < 2,000

10. Ohm’s Law, which can be written as IR = V, relates the current I  in amperes that flows

through a conductive material with resistance R ohms to the voltage V between the two

ends. The power P in watts can be related to I  and R by the equation I  = . Which of the

following gives P in terms of V and R ?



A) P = 

B) P = 

C) P = 

D) P = V 2R3

11.

The figure above shows the graph in the xy-plane of the function g. How many distinct real
roots does g have?

A) 1
B) 2
C) 3
D) 4

12.

Note: Fig u r e n ot  dr a w n  to sca le.



In the figure above, ABC ≅ CDE. Which of the following is true?

A) AB || CD
B) BC || AE
C) CD || AE
D) BC ≅ AE

13. For which of the following values of w does ?

A) 2
B) 3
C) 4
D) 6

14. If r = ( a + b)2 and s = –4ab + 3b, what is r – 2s in terms of a and b ?

A) a2 + b2 – 7ab – 6b

B) a2 + b2 – 7ab + 6b

C) a2 + b2 + 9ab – 6b

D) a2 + b2 + 9ab – 6b

15. Which of the following lines contains all points equidistant from the points (0, 4) and (8, 0)
in the xy-plane?

A) 2y = –x + 8
B) 2y = x
C) y = 2x − 6
D) y = –2x



DIRECTIONS

For questions 16-20, solve the problem and enter your answ er in the grid, as described below, on the answ er sheet.
1. Although not required, it is suggested that you w rite your answ er in the boxes at the top of the columns to help you f ill in the circles

accurately. You w ill receive credit only if  the circles are f illed in correctly.
2. Mark no more than one circle in any column.
3. No question has a negative answ er.
4. Some problems may have more than one correct answ er. In such cases, grid only one answ er.

5. Mixed numbers such as 3  must be gridded as 3.5 or 7/2. (If   is entered into the grid, it w ill be interpreted as , not as 3 .)

6. Decimal Answers: If  you obtain a decimal answ er w ith more digits than the grid can accommodate, it may be either rounded or truncated,
but it must f ill the entire grid.

Acceptable w ays to grid  are:

Answ er: 201 - either position is correct



NOTE: You may start your answ ers in any column, space permitting. Columns you don’t need to use should be left blank.

16.

p – 3q = 1

Based on the system of equations above, what is the value of p ?

17.

y = x
(y – 2)2 – 4 = –x

The system of equations above intersects at two points. What is the sum of the coordinates
of the point of intersection in quadrant I?

18.

1 < (c – 1)2 < 36

What is the greatest integer solution to the inequality above?

19.

2y – x ≤ 4
–2x + y ≥ –4

If s is the sum of the x- and y-coordinates of any point in the solution to the system of
inequalities above as graphed in the xy-plane, what is the greatest possible value of s ?

20.



A cube with side length 6 is shown in the figure above. If point Q lies on square ABCD and
is equidistant from points A, B, C, and D, what is the volume of pyramid EFGHQ ?

STOP
If you finish before time is called, you may check your work on this section only.

Do not turn to any other section in the test.



Math Test – Calculator
55 MINUTES, 38 QUESTIONS

Turn to Section 4 of your answer sheet to answer the questions in this section.

DIRECTIONS

For questions 1-30, solve each problem, choose the best answ er from the choices provided, and f ill in the corresponding circle on
your answ er sheet. For questions 31-38, solve the problem and enter your answ er in the grid on the answ er sheet. Please refer to
the directions before question 31 on how  to enter your answ ers in the grid. You may use any available space in your test booklet
for scratch w ork.

NOTES

1. The use of a calculator is permitted.
2. All variables and expressions used represent real numbers unless otherw ise indicated.
3. Figures provided in this test are draw n to scale unless otherw ise indicated.
4. All f igures lie in a plane unless otherw ise indicated.
5. Unless otherw ise indicated, the domain of a given function f is the set of all real numbers x for w hich f(x) is a real number.

REFERENCE

The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 2π .
The sum of the measures in degrees of the angles of a triangle is 180.

1. An air pump at a gas station dispenses 90 pounds of air for $0.25. Which of the following
expressions gives the number of pounds of air dispensed, P, for d dollars?

A) P = d + 90
B) P = d + 360
C) P = 90d
D) P = 360d



2. Taylor is 6 feet tall. If 1 foot is equal to approximately 0.3 meters, then which of the
following is closest to Taylor’s height in meters?

A) 1.8
B) 2
C) 18
D) 20

3. A developer is creating a plan for a 44-acre park that includes a 4-acre lake that cannot be
developed. If 8 to 10 acres, inclusive, must be reserved for soccer fields, which of the
following inequalities shows all possible values for p, the amount of land that within the
park that is available for development?

A) 26 ≤ p ≤ 40
B) 30 ≤ p ≤ 32
C) 34 ≤ p ≤ 36
D) 36 ≤ p ≤ 40

4.

The scatterplot above shows the fuel efficiency, in miles per gallon, of a variety of vehicles
weighing between 1.5 and 4 tons. Based on the line of best fit to the data represented, which
of the following is the closest to the expected miles per gallon of a vehicle that weighs 3
tons?

A) 20
B) 24



C) 27
D) 28

5.

As part of a recent wildlife conservation effort in Guatemala, park rangers in Tikal National
Park have tracked the growing number of white-nosed coati living within a certain
protected region over the period 1994-2004.

According to the data above, if the population of coati in the protected region of Tikal
National Park increased at the same rate from 2004-2006 as it did from 2000-2004, then
what was the number of coati in the park in 2006 ?

A) 180
B) 190
C) 200
D) 210

6.

If the equation above has infinitely many solutions for d, what is the value of a ?

A) –10
B) 10
C) 15
D) 20

7.



Maggie and Glenn both leave from the same house to go for a jog along a trail. Shortly
after leaving, Maggie realizes she forgot her iPod and returns home to find it before heading
back out onto the same trail. The graph above shows how far each of them is from home
for the first fifteen minutes of their jogs.

What is Glenn’s approximate average speed in meters per second for the portion of his jog
shown?

A) 3.3
B) 15
C) 200
D) 12,000

8. Environmentalists have been monitoring the area of a glacier in Canada. The glacier is
slowly shrinking. The glacier originally occupied 15,000 square miles, but after two years of
monitoring the glacier, the scientists document that the area of the glacier is now 14,910
square miles. If y is the number of years since monitoring began, which equation best
describes the glacier’s area, G(y), as a function of time?

A) G(y) = 15,000

B) G(y) = 15,000(0.003)y

C) G(y) = 15,000(0.997)y

D) G(y) = 0.997y

9. Mike consumes an average of 1,680 calories per day. Each day he has finals, Mike
consumes 12% more calories per day than he usually does. During the last day of finals, he
celebrates by consuming an additional 900 calories. Which of the following represents the
total number of calories Mike consumes during d days of finals?

A) 1.12(1,680d + 900)
B) 1.12(1,680d) + 900
C) 1.12(1,680 + 900)d



D) (1,680 + 0.12d) + 900

10. The varsity swim team at Northwest High is planning a team trip and needs to choose
between Austin, TX, and Pensacola, FL. The team takes a vote and the results of the vote
are shown in the table below.

 Juniors Seniors
Austin, TX 14 19
Pensacola, FL 7 23

Given the information shown above, which of the following statements is true?

A) The number of juniors that prefer Pensacola, FL, is twice the number of juniors that
prefer Austin, TX.

B) The seniors are more than three times as likely to prefer Pensacola, FL, than are the
juniors.

C) The number of seniors that prefer Austin, TX, is 5% more than the number of juniors
that prefer Austin.

D) One-third of the juniors prefer Pensacola, FL.

11. The 2013 U.S. Census recorded the highest educational attainment of all adults aged 25
years or older in county T, one of the most educated parts of the country. The results are
given in the two-way table below.

According to the data presented in the table above, if you were to choose a person at
random out of the entire population aged 25 years or older in county T, what is the
approximate probability that the person you chose is a man with a doctoral degree (given as
a percent)?

A) 2%
B) 7%
C) 28%
D) 51%

12. The cost in dollars, C, of producing a custom-made T-shirt with a team logo is given by the

formula C = 110 + , where x is the number of T-shirts produced. When every T-shirt

produced is sold, the revenue from selling the customized T-shirts is given by R = 15x − .



Which one of the following would be the formula for the profit from producing and selling

x T-shirts?

(Profit = Revenue – Cost)

A)

B)

C)

D)

13. While on vacation in Morocco, Erik decided to splurge on a fancy hotel that cost 2,000
Moroccan dirhams per night. If he stayed in that particular hotel for three nights, but his
bank only lets him withdraw $200 at a time, how many visits to the ATM must Erik have
made in order to cover the cost of his hotel stay?

(Note: 1 Moroccan dirham = $0.11)

A) 1
B) 2
C) 3
D) 4

14. Peter’s Petrol Station is selling regular unleaded gas for $3.49 a gallon and premium gas for
$3.79 a gallon. If a car wash is purchased, then a discount of $0.10 per gallon is applied.
During one morning, a total of 850 gallons of gas was sold, and 100 gallons were sold at the
discounted rate. The total collected in sales was $3,016.50. Solving which of the following
systems of equations yields the number of regular unleaded gallons of gas, u, and the
number of premium gallons of gas, p, that were sold during that morning?

A)                 u + p = 850
3.49u + 3.79p = 301.65

B)                 u + p = 850
3.49u + 3.79p = 3,016.50

C)                 u + p = 850
3.49u + 3.79p = 3,026.50

D)                 u + p = 3,016.50
3.49u + 3.79p = 850

15. Of the 784 juniors and seniors at Abingdon High School, 319 are currently enrolled in one
or more Advanced Placement (AP) courses. Of these AP students, 75 are enrolled in AP
Biology, 58 are enrolled in AP U.S. History, and 22 are enrolled in both AP Biology and AP
U.S. History. Approximately what percent of the juniors and seniors at Abingdon High
School are enrolled in AP courses other than Biology and U.S. History?

A) 17%
B) 27%
C) 37%



D) 47%

16. To receive a B in his chemistry class, Mateo needs to earn an average score from 80 to 89,
inclusive. His grade is based only on 3 tests. The highest possible score on each of these tests
is 100 points. He scored 79 on his first test and 95 on his second test. If y represents his
score on the third test, which of the inequalities below shows all values of y that would earn
Mateo a B in his chemistry class?

A) 66 ≤ y ≤ 93
B) 66 ≤ y ≤ 100
C) 80 ≤ y ≤ 89
D) 80 ≤ y ≤ 93

17.

A gardener prepares a mixture of fertilizer with concentration, by volume, equal to Y. It is
prepared by mixing a volume of fertilizer given by A with a volume of water given by W.
The expression above represents the mixture described. What physical quantity does the
term A + W represent in the equation above?

A) The volume of the mixture
B) The mass of fertilizer added
C) The volume of the fertilizer in the mixture
D) The concentration of the fertilizer

18. Two groups of subjects are combined in a psychological research experiment. The mode
score for group A is 7 and the mode score for group B is 6. Which of the following
conclusions can be made?

A) The mode for the whole group is 6.
B) The mode for the whole group is between 6 and 7.
C) The mode for the whole group is 7.
D) The mode cannot be determined from the given information.

19. The map below shows the layout of streets in a city and the location of several places. Each
horizontal or vertical line between two adjacent streets represents a city block, and each city
block represents 0.6 miles.

Josh needs to drive from Kelly’s Kitchen to Gary’s Grocery. If Josh drives the shortest
distance possible on the roads shown above at a constant speed of 30 miles per hour, how



long does it take him to make the trip from Kelly’s Kitchen to Gary’s Grocery?

A) 6 minutes
B) 10 minutes
C) 12 minutes
D) 20 minutes

20.

2s − t = 10

5s = t + 12 – s

Which of the following is a true statement about the system of equations above?

A) There are infinitely many solutions to the system of equations.
B) When the system is solved for s, the result is 5.
C) When the system is solved for t, the result is 6.
D) There are no solutions to the system of equations.

21. The student council at Shermer High School wants to use student opinion to decide on one
of three possible homecoming themes for the year. President Peterson thinks that the best
way to determine popular opinion is for each of the 10 members of the student council to
poll 10 of their friends and select the theme that receives the most votes. Vice President
Vaidya wants to go to the cafeteria during lunch and poll 100 students to determine the
winner. Treasurer Thompson says the best method would be to assign numbers to each of
the 1,000 students in the school, randomly select 100 of them to poll, and select the winner
based on the results. Secretary Stephens argues that they must poll each of the 250
members of the senior class to find the most popular theme. Whose method is most likely to
accurately determine overall student opinion regarding the most popular homecoming
theme?

A) President Peterson
B) Secretary Stephens
C) Treasurer Thompson
D) Vice-President Vaidya

22. Is the point (–2, –2) located inside, on, or outside the circle with equation (x + 3)2 + (y –
1)2 = 9 ?

A) Inside the circle
B) On the circle
C) Outside the circle
D) It cannot be determined from the given information.

23. If the expression  is most nearly equal to −C, then what is the value of C ?

A) –3
B) −

C) 2



D) 3

24. A survey was conducted among a randomly chosen sample of full-time salaried workers
about satisfaction in their current jobs. The table below shows a summary of the survey
results.

Report ed Job Sa t isfa ct ion  by  Edu ca t ion  Lev el  (in  t h ou sa n ds)

Highest Level of Education Satisfied Not Satisfied No Response Total
High School Diploma 17,880 12,053 2,575 32,508
Bachelor’s Degree 24,236 8,496 3,442 36,174
Master’s Degree 17,605 5,324 1,861 24,790
Doctoral Degree 12,210 2,081 972 15,263
Total 71,931 27,954 8,850 108,735

Of the people whose highest level of education was a bachelor’s degree who reported job
satisfaction, 1,000 people were randomly selected to complete a follow-up survey in which
they were asked about their salary satisfaction. There were 658 people in this follow-up
sample who said that they were satisfied with their salaries, and the other 342 people were
not satisfied. Using the data from both the initial survey and the follow-up survey, which of
the following statements is most likely true?

A) Approximately 16 million people with bachelor’s degrees and who are satisfied with
their jobs would report salary satisfaction.

B) Approximately 24 million people with bachelor’s degrees would report salary
satisfaction.

C) Approximately 47 million people with bachelor’s degrees would report salary
satisfaction.

D) Approximately 72 million people with bachelor’s degrees would report salary
satisfaction.

25. Line d has a slope of  and passes through the point (1, 1). Line e is parallel to line d and has

a y-intercept 3 times that of line d. Which of the following is the equation of line e ?

A) 5y – 4x = 3
B) 5y – x = 4
C) 10y – 8x = 30
D) 20y + 25x = 12

26.

The equation above can be solved for two solutions, one of which is extraneous. What is the
value of the extraneous solution?

A) 5
B) 6
C) 8



D) 9

27. A gaming company conducted a study to find out what age groups preferred which types of
games. The table below outlines the survey results.

Age Group First Person Shooters Sports Games Adventure Games Total
9- to 13-year olds 16,000,000   9,000,000 25,000,000 50,000,000
14- to 18-year olds 48,000,000 13,000,000 31,000,000 82,000,000
19- to 22-year olds 38,000,000 27,000,000 19,000,000 84,000,000
23- to 60-year olds   8,000,000   3,000,000 10,000,000 21,000,000

According to the information provided in the table, the gaming company concludes that if
they can double the number of 19- to 22-year olds playing sports games, and increase the
number of sports gamers in the 9- to 13-year old age group, they will have equal total
numbers of players for each game type if they double the number of players of adventure
games in which age group?

A) 23- to 60-year olds
B) 19- to 22-year olds
C) 14- to 18-year olds
D) 9- to 13-year olds

28.

V(t) = at + k

At a certain manufacturing plant, the total number of vacation days, V(t), an employee has
accrued is given by the function above, where t is the number of years the employee has
worked at the plant, and a and k are constants. If Martin has accrued 9 more vacation days
than Emilio has, how many more years has Martin worked than Emilio?

A)

B) 9 – a
C) 9 + a
D) 9a

29.



In the figure above, sin x° = . What is the perimeter of the figure?

A) 10 + 

B) 7 + 

C) 14 + 2

D) 39 + 2

30. At Santa Monica High School, the ratio of juniors to seniors is 4 to 3, the ratio of seniors to
sophomores is 5 to 4, and the ratio of freshmen to sophomores is 7 to 6. What is the ratio of
freshmen to seniors?

A)

B)

C)

D)



DIRECTIONS

For questions 31-38, solve the problem and enter your answ er in the grid, as described below, on the answ er sheet.

1. Although not required, it is suggested that you w rite your answ er in the boxes at the top of the columns to help you f ill in the circles
accurately. You w ill receive credit only if  the circles are f illed in correctly.

2. Mark no more than one circle in any column.
3. No question has a negative answ er.
4. Some problems may have more than one correct answ er. In such cases, grid only one answ er.

5. Mixed numbers such as 3  must be gridded as 3.5 or 7/2. (If   is entered into the grid, it w ill be interpreted as , not as 3 .)

6. Decimal Answers: If  you obtain a decimal answ er w ith more digits than the grid can accommodate, it may be either rounded or truncated,
but it must f ill the entire grid.

Acceptable w ays to grid  are:

Answ er: 201 – either position is correct



NOTE: You may start your answ ers in any column, space permitting. Columns you don’t need to use should be left blank.

31. Hayoung is competing in a triathlon comprised of swimming, running, and biking. She
starts by swimming m miles. Next, she runs 11 times the distance that she swims. Finally,
she bikes 18 times the distance that she swims. If Hayoung swims 2.5 miles, what is the
total distance, in miles, Hayoung travels as she competes?

32. At the local mall, Casey’s Card Cart sells cards à la carte. Casey’s revenue R, in dollars, for x
days is given by the function R(x) = 250x − 20. If Casey earned $1,230, how many days
has she sold cards?

33. Marty is planning which crops to plant on his farm for the upcoming season. He has
enough seed to plant 4 acres of wheat and 7 acres of soybeans, but the total area of
farmland he owns is only 9 acres. He earns $90 per acre for every acre of wheat planted
and $120 for every acre of soybeans planted, and he must pay a 10% tax on all money he
earns from selling his crops. What is the maximum profit, in dollars, that Marty can earn
from planting wheat and soybeans this season?

34.

What is the area of the shaded region of the circle, bound by the x-axis and the line y = –x,
rounded to the nearest whole number?

35.



In the figure, AC is bisected by BD. If BC is 7, then what is the length of BD ?

36. The daily recommended serving of protein is 50 grams. A nutritional bar contains 32% of
the daily recommended serving of protein and 10% of the daily recommended serving of fat.
If the nutritional bar contains 700% more grams of protein than grams of fat, what is the
daily recommended serving of fat, in grams? (Disregard units when gridding your answer.)



Questions 37 and 38 refer to the following information.

Set R consists of all the one-digit prime numbers. Set S contains all of the elements of Set R, as well
as an additional positive integer, x.

37. If the sum of all of the elements of Set S is 30, what is the value of x2 – 11x − 25 ?

38. Michael wants to change the value of x so that the mean of Set S is equal to the median of
Set S and for Set S to have no mode. What value of x would accomplish his goal?

STOP
If you finish before time is called, you may check your work on this section only.

Do not turn to any other section in the test.



SAT Essay

ESSAY BOOK

DIRECTIONS

The essay gives you an opportunity to show how effectively you can read and comprehend a passage and
write an essay analyzing the passage. In your essay you should demonstrate that you have read the
passage carefully, present a clear and logical analysis, and use language precisely.

Your essay must be written on the lines provided in your answer sheet booklet; except for the planning page
of the answer booklet, you will receive no other paper on which to write. You will have enough space if you
write on every line, avoid wide margins, and keep your handwriting to a reasonable size. Remember that
people who are not familiar with your handwriting will read what you write. Try to write in print so that what
you are writing is legible to those readers.

You have 50 minutes to read the passage and write an essay in response to the prompt provided
inside this booklet.

REMINDER

— Do not write your essay in this booklet. Only what you write on the lined pages of your answer booklet
will be evaluated.

— An off-topic essay will not be evaluated.

As you read the passage below, consider how the author uses

• evidence, such as facts or examples, to support claims.
• reasoning to develop ideas and to connect claims and evidence.
• stylistic or persuasive elements, such as word choice or appeals to emotion, to add power to

the ideas expressed.

Helen  Keller ’s A ddress before t h e New York A ssocia t ion  for t h e Blin d, Ja n u a ry  15, 1907

1 It  is a  g r ea t  plea su r e to m e to spea k in  New  Yor k a bou t  th e blin d. For  New  Yor k is g r ea t  beca u se of th e open  h a n d
w ith  w h ich  it  r espon ds to th e n eeds of th e w ea k a n d th e poor .  Th e m en  a n d w om en  for  w h om  I spea k a r e poor  a n d
w ea k in  th a t  th ey  la ck on e of th e ch ief w ea pon s w ith  w h ich  th e h u m a n  bein g  fig h ts h is ba tt le.  Bu t  th ey  m u st  n ot  on
th a t  a ccou n t  be sen t  to th e r ea r .  Mu ch  less m u st  th ey  be pen sion ed like disa bled soldier s.  Th ey  m u st  be kept  in  th e
fig h t  for  th eir  ow n  sa ke,  a n d for  th e sa ke of th e str on g . It  is a  blessin g  to th e str on g  to g iv e h elp to th e w ea k.
Oth er w ise th er e w ou ld be n o ex cu se for  h a v in g  th e poor  a lw a y s w ith  u s…

2 For  it  is th e com m u n ity  w h er e th e blin d m a n  liv es th a t  u lt im a tely  deter m in es h is su ccess or  h is fa ilu r e.  Th e Sta te
ca n  tea ch  h im  to w or k, su pply  h im  w ith  r a w  m a ter ia ls a n d ca pita l to sta r t  h is bu sin ess.  Bu t  h is fellow -cit izen s m u st
fu r n ish  th e m a r ket  for  h is pr odu cts a n d g iv e h im  th e en cou r a g em en t  w ith ou t  w h ich  n o blin d m a n  ca n  m a ke
h ea dw a y …

3 It  is n ot  h elpfu l,  in  th e lon g  r u n  it  is h a r m fu l,  to bu y  w or th less a r t icles of th e blin d. For  m a n y  y ea r s kin d-h ea r ted
people h a v e bou g h t  fu t ile a n d ch ildish  th in g s beca u se th e blin d m a de th em . Qu a n tit ies of bea dw or k th a t  ca n  a ppea l
to n o ey e,  sa v e th e ey e of pity ,  h a v e pa ssed a s specim en s of th e w or k of th e blin d. If bea dw or k h a d been  stu died in  th e
sch ools for  th e blin d a n d su per v ised by  com peten t  seein g  per son s,  it  cou ld h a v e been  m a de a  pr ofita ble in du str y  for
th e sig h t less.  I h a v e ex a m in ed bea u tifu l bea dw or k in  th e sh ops,  pu r ses,  ba g s,  belts,  la m p-sh a des a n d dr ess-



tr im m in g s,  som e of it  v er y  ex pen siv e,  im por ted fr om  Fr a n ce a n d Ger m a n y . Un der  pr oper  su per v ision  th is
bea dw or k cou ld be m a de by  th e blin d…

4 In  Boston , in  a  fa sh ion a ble sh oppin g  distr ict ,  th e Ma ssa ch u setts com m ission  h a s open ed a  sa lesr oom  w h er e th e best
h a n dicr a ft  of a ll th e sig h t less in  th e Sta te m a y  be ex h ibited a n d sold.  Th er e a r e h a n d-w ov en  cu r ta in s,  ta ble-cov er s,
bed-spr ea ds,  sofa -pillow s, lin en  su its,  r u g s; a n d th e a r t icles a r e of g ood desig n  a n d w or km a n sh ip.  People bu y  th em
n ot  ou t  of pity  for  th e m a ker ,  bu t  ou t  of a dm ir a t ion  for  th e th in g . Or der s h a v e a lr ea dy  com e fr om  Min n esota ,  fr om
En g la n d, fr om  Eg y pt .  So th e blin d of th e New  Wor ld h a v e sen t  lig h t  in to Eg y ptia n  da r kn ess!

5 …Na y , I ca n  tell y ou  of blin d m en  w h o of th eir  ow n  a ccor d en ter  th e sh a r p com petit ion  of bu sin ess a n d pu t  th eir
h a n ds zea lou sly  to th e tools of tr a de.  It  is ou r  pa r t  to tr a in  th em  in  bu sin ess,  to tea ch  th em  to u se th eir  tools
skillfu lly .  Befor e th is a ssocia t ion  w a s th ou g h t  of,  blin d m en  h a d g iv en  ex a m ples of en er g y  a n d in du str y ,  a n d w ith
su ch  ex a m ples sh in in g  in  th e da r k oth er  blin d m en  w ill n ot  be con ten t  to be n u m ber ed a m on g  th ose w h o w ill n ot ,  or
ca n n ot ,  ca r r y  bu r den  on  sh ou lder  or  tool in  h a n d—th ose w h o kn ow  n ot  th e h on ou r  of h a r d-w on  in depen den ce.

6 Th e n ew  m ov em en t  for  th e blin d r ests on  a  fou n da tion  of com m on  sen se.  It  is n ot  th e ba seless fa br ic of a
sen t im en ta list ’s dr ea m . We do n ot  believ e th a t  th e blin d sh ou ld be seg r eg a ted fr om  th e seein g , g a th er ed tog eth er  in
a  sor t  of Zion  City ,  a s h a s been  don e in  Rou m a n ia  a n d a ttem pted in  Iow a . We h a v e n o qu een  to pr eside ov er  su ch  a
city .  A m er ica  is a  dem ocr a cy ,  a  m u lt i-m on a r ch y , a n d th e city  of th e blin d is ev er y w h er e.  Ea ch  com m u n ity  sh ou ld
ta ke ca r e of its ow n  blin d, pr ov ide em ploy m en t  for  th em , a n d en a ble th em  to w or k side by  side w ith  th e seein g . We
do n ot  ex pect  to fin d a m on g  th e blin d a  dispr opor t ion a te n u m ber  of g en iu ses.  Edu ca t ion  does n ot  dev elop in  th em
r em a r ka ble ta len t .  Like th e seein g  m a n , th e blin d m a n  m a y  be a  ph ilosoph er ,  a  m a th em a ticia n , a  lin g u ist ,  a  seer ,  a
poet ,  a  pr oph et .

7 Bu t  believ e m e, if th e lig h t  of g en iu s bu r n s w ith in  h im , it  w ill bu r n  despite h is in fir m ity ,  a n d n ot  beca u se of it…

8 I a ppea l to y ou , g iv e th e blin d m a n  th e a ssista n ce th a t  sh a ll secu r e for  h im  com plete or  pa r t ia l in depen den ce.  He is
blin d a n d fa lter s.  Th er efor e g o a  lit t le m or e th a n  h a lfw a y  to m eet  h im . Rem em ber ,  h ow ev er  br a v e a n d self-r elia n t
h e is,  h e w ill a lw a y s n eed a  g u idin g  h a n d in  h is.

Write an essay in w hich you explain how  Helen Keller develops her argument about the necessity of industries for the blind. In your
essay, analyze how  Keller uses one or more of the features listed above (or features of your ow n choice) to strengthen the logic and
persuasiveness of her argument. Be sure that your analysis focuses on the most relevant aspects of the passage.

Your essay should not explain w hether you agree w ith Keller’s claims, but rather explain how  the author builds an argument to persuade
her audience.

END OF TEST

DO NOT RETURN TO A PREVIOUS SECTION.



Chapter 25
Practice Test 3: Answers and Explanations



PRACTICE TEST 3 ANSWER KEY

Section 1: Reading

1. A
2. D
3. D
4. D
5. C
6. C
7. D
8. B
9. A
10. A
11. D
12. B
13. B
14. C
15. B
16. A
17. A
18. C
19. C
20. D
21. A
22. C
23. B
24. D
25. C
26. B
27. B
28. A
29. C
30. C
31. D
32. D
33. C
34. B
35. A
36. B
37. C
38. C
39. A
40. D



41. A
42. C
43. B
44. B
45. B
46. D
47. B
48. C
49. D
50. C
51. C
52. B

Section 2: Writing & Language

1. B
2. C
3. B
4. D
5. D
6. C
7. A
8. A
9. C
10. B
11. D
12. C
13. B
14. D
15. D
16. A
17. B
18. D
19. A
20. C
21. C
22. B
23. B
24. D
25. D
26. A
27. C
28. D
29. C
30. C



31. A
32. B
33. A
34. C
35. B
36. A
37. D
38. A
39. C
40. B
41. B
42. D
43. D
44. A

Section 3: Math (No Calculator)

1. B
2. C
3. C
4. D
5. A
6. B
7. A
8. C
9. B
10. C
11. D
12. A
13. B
14. C
15. C

16.  or 2.33

17. 6
18. 6
19. 8
20. 72

Section 4: Math (Calculator)

1. D
2. A
3. B
4. B
5. C



6. B
7. A
8. C
9. B
10. D
11. B
12. C
13. D
14. C
15. B
16. A
17. A
18. D
19. C
20. D
21. C
22. C
23. D
24. A
25. A
26. B
27. D
28. A
29. C
30. D
31. 75
32. 5
33. 918
34. 19
35. 6
36. 20
37. 1
38. 8

PRACTICE TEST 3 EXPLANATIONS

Section 1: Reading
1. A The main idea of the passage is that the Scarlet Pimpernel rescues French nobles because it is

fun. Choice (A) is correct because that is the reason behind the Pimpernel’s actions. The
characters never discuss the cause of the French Revolution, so (B) cannot be the answer.
Because the young man is a member of the Scarlet Pimpernel’s team, and both are self-
confident, (C) is incorrect. Both characters presumably disagree with the French
government, and neither ever questions that the government is ruthless. Therefore, (D) is
incorrect.



2. D Because there is no indication that the cart is moving quickly, (A) is incorrect. Since the
Comtesse is herself escaping arrest, (B) is incorrect; the mob would not be punished for
catching a fugitive. Choice (C) is wrong, as we do not know that the woman driving the cart
is violent, only frightening. In the sixteenth paragraph, the driver causes the mob to retreat
by mentioning the plague. Therefore, (D) is correct.

3. D The answer to the previous question is that the crowd did not approach the Comtesse’s cart
because they were afraid of contracting a disease. Choice (D) is correct because it is the only
answer choice that mentions disease or plague.

4. D In this sentence, the flower is drawn in red. Therefore, designated must mean something like
“drawn.” Only illustrated has this meaning. Therefore, (D) is correct.

5. C In the passage, Lord Antony explains that the Scarlet Pimpernel and his companions save
French aristocrats because it is exciting, like pulling the hare from between the teeth of the
hound. Choice (A) is too literal, and Lord Antony speaks metaphorically. In the passage,
there is no mention of dead Englishmen, so eliminate (B). Choice (C) is an accurate
characterization of Lord Antony’s use of the phrase in question: In Lord Antony’s metaphor,
the French aristocracy is the hare, and the harm is the teeth of the hound. Because the
passage concerns the cruelty of French revolutionaries toward nobles, (D) contradicts the
passage and is incorrect.

6. C The answer to the previous question is that Lord Antony uses the phrase in question to
describe the sensation of delivering French nobles from harm. Choice (A) does not mention
either the aristocrats or the danger they are in, so it is incorrect. Choice (B) is incorrect
because it describes the danger to the Pimpernel and his companions, not the French nobles.
Choice (D) describes only the danger that the Comtesse has found herself in, so (D) can be
eliminated. Choice (C) is correct because it describes the Pimpernel’s men delivering French
nobles from harm.

7. D In the sentence in question, the Comtesse is described as incredulous, which means that she
has trouble believing the reason given to explain why the Pimpernel and his companions
have gone to France to rescue aristocrats. She is not critical; therefore, (A) is incorrect. She is
not anxious, so eliminate (B). While the Comtesse may be relieved that she has been rescued,
the sentence in question describes her as incredulous. Therefore, (C) is incorrect. Perplexed
means “puzzled”; because the Comtesse finds the given explanation inadequate to explain the
behavior, she is puzzled. Choice (D) is correct.

8. B Bearded describes the Pimpernel’s men, who we know are courageous for rescuing the
Comtesse. Therefore, bearded must mean something like “faced with courage.” Of the four
answer choices, only (B) captures their courage and is correct.

9. A The two sentences in question draw a contrast between the peace of England and the chaos
of France. Tranquility means “peace” and turmoil means “chaos.” Therefore, (A) is correct.
Choice (B) is also incorrect: Although the inn is old-fashioned, there is no indication that
France should be thought of as modern. While the Comtesse is free, that fact is not
mentioned in the description of the inn or England, nor does she actually ever describe the
mob as ignorant. (In fact, fleeing the plague seems a very intelligent thing to do.) Therefore,
(C) is incorrect. Because austerity means “extreme simplicity,” (D) does not accurately
describe the contrast between England and France.

10. A In the paragraph in question, the Comtesse compares her perception of Sir Antony’s motives
with those of Sir Andrew. Therefore, (A) is a good description of the distinction emphasized
by the italics. There is never any indication that Sir Antony’s methods are different from Sir



Andrew’s, so (B) is incorrect. While the Comtesse feels there is a distinction between Sir
Andrew’s motivations and those of Sir Antony, (C) is incorrect: Antony is motivated by
excitement, not money. And while the Comtesse sees a distinction between Antony’s
motivations (a love of adventure) and Sir Andrew’s motive (one that is higher and nobler),
(D) is incorrect because there is no indication that Andrew is seeking admiration and praise
(which seems unlikely to be the higher motive she implies).

11. D The passage is primarily concerned with descriptions of Roman baths, how they came into
being, and their significance. Choice (A) is incorrect because very little is discussed in the
passage regarding sanitation. Choice (B) is too limited in scope, and (C) is incorrect because
religion is never discussed in the passage. Choice (D) best expresses the overall idea of the
passage and is the correct answer.

12. B The first sentence draws a contrast between Greek and Roman architecture, so use POE to
find an answer choice that reflects this. Eliminate (A) because the passage doesn’t suggest
that Roman architecture improved upon Greek architecture. Choice (B) works because new
trends shows how Roman architecture differed from Greek architecture; keep it. Choice (C)
is too extreme because nothing is proven, so eliminate it. Choice (D) is incorrect because
religion is not discussed much in the passage, so eliminate (D). Choice (B) is correct.

13. B Cross out omnipresent and use the context to find an acceptable replacement. The curves are
also described as dominating, and later in the paragraph the world the architects created is
described as one that was transformed into a new curvesomeness. This suggests that the
curves are a characterizing feature, so find the choice that matches these descriptions. Choice
(B) is a match, since pervasive means “everywhere.” Choice (A) is too limited, and (C) is a
trap because the ceilings, not the curves, reached up to the heavens. Choice (D) is incorrect
because imposing means “impressive in appearance.” Choice (B) is correct.

14. C The second paragraph states that this grand Roman innovation in architecture would be
accomplished in two centuries as the essential ingredient, concrete, was perfected gradually
by trial and error. Choice (C) matches this information. The other answer choices pertain to
the passage, but since the question is asking for the critical component, (C) is the correct
answer.

15. B Lines 15–18 identify concrete as the essential ingredient in Roman innovation and state that
it was perfected gradually by trial and error. Choice (B) is correct.

16. A The third paragraph states that the new architectural creations arose from the needs of
these Roman cities, so the correct answer will reflect this idea. Choice (A) is a good match
because the needs of the new Roman cities are what prompted the differences between Greek
and Roman architecture discussed in the first paragraph. Choice (B) doesn’t work because
the passage does not reinforce this contrast but rather explains it. Choice (C) is alluded to at
the end of the paragraph, but it is hardly the primary purpose. The author does not dismiss
anything, so (D) is incorrect as well. Choice (A) is the correct answer.

17. A The first sentence of this paragraph describes the grand Stabian baths and how some of their
features would show up in the Pantheon three centuries later. Therefore, replace anticipated
with something that means “indicated” or “suggested.” Choice (A) is the closest to this
meaning and the correct answer.

18. C Use POE to find an answer choice consistent with what is in the last paragraph. The
paragraph details the variously heated and cooled spaces within the baths, which supports
(C), as the baths were a critical part of Roman life and offered the opportunity to experience
different temperatures. Eliminate (A) because there is no comparison with modern baths,



and eliminate (B) because gyms are not mentioned. Choice (D) is incorrect because
unparalleled in history goes too far. Choice (C) is correct.

19. C The second-to-last sentence in the last paragraph states that the baths at their best were
public art museums and museums of contemporary art. Choice (C) reflects this idea and is
the correct answer. The other answer choices have some relevance to the passage, but the
phrase “most exemplary” in the question makes (C) correct.

20. D The previous answer is best supported by the sentence the baths at their best were public art
museums and museums of contemporary art. Therefore, (D) is correct.

21. A The passage states that most public baths had an unheated frigidarium partly open to the
sky. The graphic also includes a frigidarium in the center of the structure. Therefore, (A) is
supported by both the passage and the diagram. Choice (B) is supported by the graphic, but
there is no mention of palestrae in the passage. Therefore, (B) is incorrect. While the passage
mentions that commercial contractors built public baths and the graphic shows a
rectangular structure, there is no evidence that contractors always built baths in this shape;
(C) is incorrect. And the passage never mentions natatio, so there is no evidence that this is
where hoop-rolling and wrestling occurred, so (D) is incorrect. The answer is (A).

22. C Palma argues that women should be allowed to vote, so he is not discussing both sides of the
issue; he is focusing specifically on the arguments in support of one side of the issue. Thus,
(A) is incorrect. Palma is arguing in favor of a reform—the right for women to vote—not
cautioning against reform, so (B) is incorrect. Giving women the right to vote is a social
change. Palma argues for this change, so (C) accurately describes Palma’s role when giving
the speech. Palma is a politician, but his focus is on rousing support for a bill that will give
women the right to vote, not gaining support for his party. Therefore, (D) is incorrect. Choice
(C) is the answer.

23. B The passage does not provide any information about those who supported Palma, so (A) is
incorrect. In the first paragraph, Palma states that he is advocating a cause that cannot be
represented or defended in this chamber—that is, in the chamber of the legislature—by those
directly and particularly affected by it. Those directly and particularly affected would be
women. Palma is saying that women could not defend their own cause in the legislature,
which supports the idea that women were not allowed to speak before the Filipino legislature
at that time; thus, (B) is correct. Palma does not discuss whether other Filipino leaders of his
time supported female suffrage, so (C) is incorrect. The passage does not discuss how
members of the legislature viewed women, so (D) is also incorrect.

24. D In the sentence in question, Palma says that we cannot detain the celestial bodies in their
course; neither can we check any of those moral movements. A good replacement word for
check is something like “detain,” so go to the answer choices to find one that has a meaning
like “detain.” Certify, inspect, and advise all have meanings that are different from the
meaning of the word detain, while stop has a similar meaning, so the correct answer is (D).

25. C Palma states that we cannot detain the celestial bodies in their course. However, right before
that he states that female suffrage is a reform demanded by the social conditions of our
times. Immediately after he discusses the movements of celestial bodies, he also says neither
can we check any of those moral movements that gravitate with irresistible force toward
their center of attraction: Justice. Thus, he discusses the difficulty of halting the stars, or
celestial bodies, in order to show that female suffrage is inevitable. This does not relate to the
claims of those who oppose female suffrage, so eliminate (A). Palma does not say that those
who oppose the bill are prejudiced against the causes of modern men and women in general,
only that they are prejudiced against the cause of female suffrage. Thus, (B) is incorrect. In



lines 46–51, Palma states that the eternal calamity howlers and false prophets of evil raise
their voices on this present occasion, in protest against female suffrage, invoking the
sanctity of the home and the necessity of perpetuating customs that have been observed for
many years. In other words, many who oppose the bill do so because they claim that giving
women the right to vote may threaten the sanctity of the home and disrupt customs that
have been observed for many years. Therefore, (C) is supported by the passage and is the
correct answer. Choice (D) focuses on civic rather than social institutions and is too extreme,
stating that giving women the right to vote will permanently paralyze the country. Those
who oppose the bill do not make such extreme claims, so (D) is incorrect.

26. B As determined in the previous question, the opponents claim that women’s suffrage will
damage home life and perhaps disrupt long-established customs. Choice (A) mentions
female suffrage, but only as something the times demand and without listing negative
consequences. Choice (C) does mention that things theretofore looked upon as immovable
have given way, but this sentence describes only what the country experienced during
previous revolutions, not what is forecast. Choice (D) mentions a few reactionists and ultra-
conservatives but does not detail their objections; (D) is incorrect. Choice (B) fully supports
the answer for question 25 by naming the objections of those who oppose woman’s suffrage.
Choice (B) is the correct answer.

27. B Palma says that sudden changes have been carried on most successfully, without
paralyzation, retrogression, disorganization, or destruction. Therefore, he is not showing
how these things can damage a society, so (A) is incorrect. However, he uses this list to show
how social changes can occur without paralyzing a nation or causing it to regress, become
disorganized, or be destroyed. Therefore, (B) is the correct answer. Since Palma says that the
Philippines experienced change without any of the negative consequences he lists, (C) does
not agree with the information in the passage, and is therefore incorrect. Palma does not
suggest that the nation should be paralyzed, regress, become disorganized, or be destroyed, so
you can eliminate (D).

28. A In the sentence in question, Palma indicates that the great social upheavals have caused old
institutions to crumble to pieces. However, later in that same sentence, he states that despite
all those upheavals…our people has become a people with modern thoughts and ideals…
robust and strong. In the next paragraph, he goes on to say that in view of the fruitful
results which those institutions of liberty and democracy have brought to our country…I do
not and cannot, understand how there still are serious people who seriously object to the
granting of female suffrage. These quotes indicate that he introduces the social upheavals of
the past in order to show that the country will survive any upheavals caused by giving
women the right to vote. Thus, he uses an analogy to show that allowing women to vote
would not permanently weaken the nation, making (A) the correct answer. Choice (B) is the
opposite of what Palma is attempting prove—he does not believe that giving women more
rights would cause the nation to crumble—so (B) is incorrect. Palma does mention theories,
beliefs, and codes of ethics, but while he says that they were looked upon as immovable, he
goes on to say that he has seen them give way to different principles and methods based
upon democracy and liberty. Thus, while they appeared unchangeable, they did in fact
change, so (C) is incorrect. Because Palma states that the old institutions gave way to
principles and methods based upon democracy and liberty, the new, not the old, institutions
are the ones that uphold liberal democracy. Thus, (D) is incorrect.

29. C Palma discusses the country’s previous social upheavals in lines 61–62 in order to
demonstrate (in the lines that follow) that the country will be able to survive any social
upheaval brought about by female suffrage, just as it survived turmoil in the past. Choices
(A), (B), and (D) do not directly address the idea that the country has faced and survived



upheaval before, so they do not sufficiently support the answer to question 28. Choice (C)
clearly supports Palma’s point by noting that despite all those upheavals and changes, the
country has emerged with a robust and strong constitution and a people with modern
thoughts and modern ideals. Therefore, (C) is correct.

30. C In the final paragraph of the passage, Palma discusses the fruitful results of the country’s
new institutions, and discusses the marked progress that these institutions have brought to
all the orders of national life. Therefore, a good word to describe that progress might be
“serious” or “noticeable.” Of the answer choices, only significant is close in meaning to
“serious” or “noticeable,” so (C) is the correct answer. There is no evidence that the country’s
progress is fixed or guaranteed to continue, so (A) and (B) are incorrect. Choice (D),
underlined, relates to the literal meaning of marked, but does not match the meaning
intended by the context of the passage.

31. D Although the passage suggests that Palma is perplexed by those who oppose female suffrage,
it does not indicate that his attitude toward them is mournful, so (A) incorrect. Palma
supports the cause of female suffrage throughout his speech, so he is not unbiased or viewing
the matter academically; (B) is incorrect. He is not deferential, or submissive, toward those
who oppose female suffrage, so (C) is incorrect. In lines 85–87, Palma says, I do not and
cannot, understand how there still are serious people who seriously object to the granting of
female suffrage. These lines suggest that his attitude is one of bewilderment and dissent.
Therefore, (D) is the correct answer.

32. D The third paragraph states that the size of elk populations and wolf populations could be
related, so (A) is incorrect. The first sentence of the second paragraph states that wolves are
part of a naturally functioning ecosystem, so (B) is incorrect. The first paragraph mentions
that predator control efforts eradicated the gray wolf from Yellowstone, so (C) is incorrect.
In the first paragraph, the passage mentions that wolves were regarded as dangerous and
were deliberately exterminated. However, the rest of the passage focuses on how wolves have
been restored to their natural habitat. Therefore, (D) is correct.

33. C The passage uses the word native to describe species that had existed in particular places until
human interference affected their populations; therefore, the word is being used to describe
animals that originated in or had long inhabited an area. Although (A) might sound like it
could have such a meaning, inborn actually describes factors or traits present at birth, so (A)
is incorrect. Choice (B), constitutional, is used to refer to someone’s physical or mental
condition and is also incorrect. Choice (C), indigenous, means originating in a specific area,
making it the correct answer. Choice (D), canine, can be used to refer to animals of the dog
family, which includes wolves; however, canine is not a synonym for native, so (D) is
incorrect.

34. B The passage mentions that the wolf hunts harvested the wolves. The word hunt suggests that
the wolves were trapped or killed. The next sentence reinforces this idea by noting that the
number of wolves in the interior declined less, and the paragraph as a whole discusses the
declining wolf population. Therefore, the only answer choice that makes sense is (B), killed.

35. A The author’s argument in lines 30–32 is that the wolves in Yellowstone have a more stable
population because they eat bison in addition to elk. Choice (A) proposes that the Delta and
Bechler packs survived without eating much bison, which undermines the author’s theory
that eating bison is what prevented the wolf populations from declining as dramatically
within the park as without. Therefore, (A) is correct. Choice (B) indicates that wolves
entering the park have more stable populations, which agrees with the author’s point that
wolves in the park have a more stable population. Choice (C) says that the population of



wolves in Yellowstone has declined, but the author acknowledges that the population
declined; his point is that the population has declined less in the park than elsewhere.
Therefore, (C) is incorrect. Because (D) does not mention wolves, it cannot be correct.

36. B The paragraph explains how data on wolf-prey relationships was gathered but makes no
claims regarding what patterns that data revealed, so (A) is not supported by the paragraph
and is incorrect. Because the paragraph mentions a wolf pack for which predation data could
not be gathered, (B) is strongly supported by the content of the fifth paragraph. The
paragraph notes that some of the packs were monitored by radio-tracking, ground teams,
and aircraft, while others were monitored by only aircraft or not monitored at all, so there is
no indication that most of the packs were monitored by ground teams, and (C) is incorrect.
Because it is noted that researchers also documented things like percent consumption by
scavengers, (D) is incorrect. Choice (B) is the correct answer.

37. C The answer to the previous question is that the predation data is incomplete. Choices (A) and
(B) describe the method of gathering data but do not mention gaps in the data collected.
Therefore, both are incorrect. Choice (C) mentions two packs that were not monitored fully,
which supports the idea that the predation data is incomplete. Therefore, (C) is correct.
Choice (D) describes some of the data gathered without alluding to any gaps in the data.
Therefore, (D) is incorrect.

38. C Choice (A) is extreme; while the size of wolf packs is a limiting factor, there is no evidence in
the passage to suggest that it is the major limiting factor. And though the passage discusses
how wolves and other factors affect the elk population, it does not mention the superior
hunting tactics of wolves, so (B) is incorrect. Because the passage discusses the effect of wolf
populations and elk populations on one another, (C) accurately describes the relationship
between elk and wolf populations. Choice (D) is also extreme; while the size of elk packs
affects wolf populations, there is no evidence to suggest it is the major limiting factor.
Therefore, the correct answer is (C).

39. A The answer to the previous question is that the sizes of wolf and elk populations affect one
another. Choice (A) notes that wolf population numbers in YNP have declined mostly
because of a smaller elk population. Because wolves primarily prey on elk in YNP, their
population must affect the elk population; the explicit statement here that the smaller elk
population affected the number of wolves shows that the elk population also affects the wolf
population. Choice (B) discusses bison, so it is not relevant as evidence about the elk and wolf
populations. Choice (C) notes that wolf-prey relationships were studied does not give any
specific information about those relationships. Choice (D) offers support for the claim that
the wolf population affects the elk population but lacks support for the reverse relationship.
Thus, (B), (C), and (D) are incorrect, and (A) is the correct answer.

40. D The sentence states that weather affects the ability of elk to forage. This has nothing to do
with tracking wolves in Yellowstone. Therefore, (A) is incorrect. There is no evidence that the
quality of the food has improved, so (B) is incorrect. Choice (C) is also incorrect; while the
paragraph mentions predation studies, it does not argue for them. Because weather patterns
influence forage quality and availability and forage quality and availability in turn affect the
elk population, the reference to the weather does provide additional information about a
cause of the decline of elk in Yellowstone. Therefore, (D) is correct.

41. A The graph shows that the wolf population in 2010–2011 was about 40, while the elk
population was about 4,500. The wolf population has never reached as many as 120 during
the time reflected in the graph, while the elk population had not dipped below the mid-
4,000s in 2011; therefore, the graph supports the claim that elk populations currently



outnumber wolf populations in YNP, and (A) is supported by the graph. Because elk
populations increased from 1998 to 2000 and in other years, (B) is incorrect. Elk populations
were at their lowest in 2010–2011, but wolf populations were at their highest in 2003–2004,
so (C) is incorrect. Because there are about 40 wolves and 4,500 elk in Yellowstone as of
2011, (D) is incorrect. If you answered (D) or eliminated (A), you likely did not notice that
the wolf population is on the left axis of the graph and the elk population is on the right.

42. C The question asks what the author suggests about mammals in the first paragraph of
Passage 1. Choice (A) is incorrect because the paragraph states that more than half of all
species were wiped out in the KT extinction, so species other than mammals must also have
survived. Choice (B) sounds good, since mammals were not dominant, but the author
doesn’t say that they were very rare; eliminate (B). While many species were wiped out,
many mammals survived, so (D) is too extreme. The passage states that mammals became
dominant after the KT extinction, so (C) is the correct answer.

43. B As determined in the previous question, mammals were not dominant on Earth until after
the asteroid hit. Since question 42 asks specifically about the first paragraph, the first
paragraph is probably the best place to find support for a claim made in that paragraph.
Choice (A) is from the first paragraph but simply states that experts reviewed the research.
Choice (B) is also from the first paragraph and explicitly states that the extinction wiped out
more than half of all species on the planet, thus clearing the way for mammals to become
the dominant species on Earth, so (B) is the correct answer. While (C) comes immediately
after the first paragraph and could comment upon it, the lines do not address mammals or
their dominance. Choice (D) is from the sixth paragraph, and while it does support the idea
that humans were not dominant until after the KT extinction, the fact that humans were not
dominant does not in and of itself indicate that no mammals were dominant. Choice (D) is
not better than (B).

44. B The word spewed is used in the passage to describe the process of volcanic eruptions releasing
vast amounts of lava that spread across the land. Thus, spewed must means something like
“to release or expel substances out.” Choice (B) is correct, as it means “to eject something.”
Choice (A) means “to set fire,” and although lava is hot and burns what it touches, the
correct answer needs to address the issue of releasing the lava. Choice (C) means “to dig out
of the earth,” and (D) means “to draw off or convey liquid.” Neither reflects the sense that
the lava is being pushed out of the volcano, and so neither choice is better than (B).

45. B Passage 1 states that the asteroid caused fires, earthquakes, and tsunamis, but it isn’t clear
that those are what killed most of the dinosaurs. In fact, the passage argues that it was the
dust cloud that shielded the sun that dealt the final blow. So, (A) is incorrect. Choice (C)
makes a causal link between the asteroid and the volcanoes, but this relationship is never put
forward in the passage, so (C) is incorrect. The passage states that scientists have previously
argued about the cause of the extinction, but this does not mean they are still in complete
disagreement, particularly given the agreement surrounding the new study; (D) is incorrect.
The correct answer is (B).

46. D Both passages use the saying nail in the coffin to state that something came to a clear end.
Choice (D) is the correct answer because the saying refers to an event that caused something
to end, that is, a terminating event. Choice (A) is incorrect, as the saying is not a deduction.
Choice (B) is tempting because the nail in that coffin in Passage 1 is the asteroid that ended
the reign of the dinosaurs, but in Passage 2, the nail in the coffin is the end of the belief that
the dinosaurs could have died before the asteroid’s impact. Choice (C) looks good because the
saying is a metaphor, but the question asks what the passages are using the metaphor to
refer to, not what type of literary device is being used.



47. B The reason the author mentions the high-precision radiometric dating techniques is to justify
the study’s claims that the time span between the asteroid hitting earth and the extinction of
the dinosaurs was shorter than had been previously thought. Thus, (B) is correct. The data,
not the techniques, was used to propose a new theory. Similarly, the author doesn’t mention
the techniques in order to prove the conclusion correct. The author wants to make sure that
people understand that the data was better than before, so (A) and (C) are not correct.
Choice (D) can be mistaken for meaning that the new data counters the old assumption, but
the purpose of mentioning the device is to lend authority to the claim.

48. C The word preclude is used to describe what would happen to a causal relationship between
the asteroid and the dinosaur extinction if the previous data was correct. The scientist who
uses the word explains that the previous data showed the extinction to have occurred before
the asteroid hit, and that would completely undermine any claims that the asteroid had
caused the extinction. Therefore, preclude must means something like “prevent from
happening.” Choice (B) is close to this meaning, but (C) is the correct answer because to bar
means to stop something completely, rather than just limit it. Choice (A) does not make
sense; no matter what the older data showed, the data could not cause a relationship
between the asteroid and the extinction; it could only confirm or disprove hypotheses about
the relationship. Choice (D) means “to strike with light blows” and does not make sense in
the context of the sentence.

49. D The author of Passage 2 mentions tektites because they represent residue from the asteroid,
while volcanic ash provides information about the timing of the large-scale volcanoes that
erupted. The aging of these samples affected the theories that were set forth. Thus, (D) is
correct. The tektites don’t suggest another cause, (A); they definitely don’t diminish the role
of the asteroid in the demise of the dinosaurs, (B); and they don’t substantiate that the
volcanoes caused the most damage, (C), since that’s too vague and unsupported by the
passage.

50. C Think about the evidence from the passage that helped you answer the previous question:
Tektites were mentioned because they helped prove that there was not a causal relationship
between the impact and the extinction. Only (C) works, and it’s the correct answer.

51. C The correct answer is (C), as Passage 1 mentions mammals and their rise to dominance and
Passage 2 does not. Both passages described the size of the asteroid, so (A) is incorrect. Both
passages say that the primary cause of the extinction was an asteroid that hit before the
extinction took place, so (B) is incorrect. Both passages indicate that previous theories have
been reconsidered and adjusted in light of an evaluation of evidence, so (D) is incorrect.

52. B The main difference between the passages is that Passage 2 puts forth the idea that the
ecosystems were already in decline when the asteroid hit, while Passage 1 doesn’t mention
that possibility when it discusses the volcanoes. Otherwise, both passages ultimately ascribe
the KT extinction to the asteroid. Thus, (B) is correct. Choice (A) is incorrect because the
asteroid didn’t cause the volcanic eruptions. Choice (C) is incorrect because Passage 2
clarifies the timing of the impact and states that past estimates were inaccurate. Passage 2
doesn’t discuss mammals at all, so (D) is incorrect.

Section 2: Writing and Language

SLP, OMG!
1. B Notice the question! It asks for a choice that would best introduce the main subject. The rest

of the paragraph is about the spoken word, so (B) is correct. The other answer choices do not



introduce this paragraph’s discussion of the spoken word.

2. C Keep the verb tense in this sentence consistent. The other verbs are is and write. Choice (C) is
the only choice that uses the present tense (speak) and matches the parallel structure set up
by the comparison: most younger people write…more than they speak…. Therefore, (C) is
the correct answer.

3. B Check the answer choices against the graphs. Choice (A) can be eliminated because SLPs do
not overwhelmingly work in hospitals; the percentages for non-residential health-care
facilities and schools are both higher than for hospitals. Choice (B) is correct because 53% is
about half. Choice (C) can also be eliminated because the number of SLPs working in schools
cannot be determined from the graph provided. 53% of SLPs work in schools, but we don’t
know the total that 53% is out of. Choice (D) can be eliminated because the percentages
provided don’t represent budget amounts.

4. D Understatement is the more appropriate choice because the rest of the passage details the
wide range of duties that a speech-language pathologist could undertake; therefore, the
sentence should be kept as is for the reason stated in (D).

5. D Notice the question! Choices (A) and (C) do not combine the sentences together. Also, (C)
has a period separating a complete idea and an incomplete idea, which is incorrect. Choice
(B) flows essentially the same way as (A) by inserting a semicolon in place of the period, so
you can eliminate (B). Choice (D) incorporates the two ideas together in one fluid sentence,
connecting the incomplete idea (particularly the components…) to the phrase it describes
(attention and memory). Therefore, (D) offers the best combination and is the correct
answer.

6. C Possessive pronouns do not use apostrophes, while contractions do. Choices (B) and (D),
therefore, are both contractions for one is and it is respectively. Since a possessive pronoun is
needed in this sentence, eliminate (B) and (D). The respiratory aspects belong to speech,
which is singular. Thus, (C) is correct because its is the singular possessive form.

7. A The correct phrase should convey that the SLP and medical doctor working together could
restore an infant’s esophageal function to proper working order. Choices (C) and (D) do not
convey this idea. Choice (B) is an idiom that could express this idea but could also simply
mean that something is neat and tidy, which wouldn’t express the intended meaning. Choice
(A) clearly conveys the right meaning, so the sentence is correct as written.

8. A Notice the question! It asks for a choice that would best maintain this sentence’s focus on the
actions an SLP might take to address a swallowing disorder. Only (A) details a specific action
an SLP might take, while the others are either off topic or do not mention an action that an
SLP might take to address a swallowing disorder.

9. C If you cannot cite a reason to use a comma, don’t use one! Commas are not needed for any
reason in this sentence, so the correct answer is (C).

10. B Notice what changes in the answer choices: punctuation! Choice (A) creates a comma splice,
and (D) creates a run-on sentence, so both choices can be eliminated. Choices (B) and (C)
both use correct STOP punctuation; the only difference is the use of but, which creates a
contrast. There is a contrast in the sentence; however, it is already set up in the first half of
the sentence by the phrase after all not merely. Thus, but is not needed in the second half,
and you can eliminate (C) and choose (B).

11. D Notice that pronoun use is changing in the answer choices. Use POE. Choice (A) can be



eliminated because the machine (what itself would refer back to) is not being fixed or
replaced. Choices (B) and (C) can also be eliminated because it could suggest that the
pronoun refers back to machine, the rise, or the digital age, whereas them could refer back to
basics or facets. In either case, the pronoun is not precise. Choice (D) is correct because the
pronoun needed should refer back to people in general (notice our lives and us used in the
sentence). The sentence means that there are some basics that no machine can replace or fix
for us even though the digital age has changed many facets of our lives.

The Other Steel City
12. C Notice the question! It asks for a choice that best introduces the historical tone of this essay.

Only (C) contains a historical reference. The other answer choices mention information
related to its location or population, and information about those topics does not fulfill the
stated purpose of the question.

13. B Notice the question! The question asks which is the least acceptable. The original sentence
uses diversity to convey the vast range of indigenous people who once inhabited Bethlehem.
Only (B) changes the meaning (the sentence isn’t discussing how the inhabitants were
ordered or grouped) and is therefore the least acceptable.

14. D Choice (D) provides the most clarity by indicating who specifically traded with the settlers.
You may have been tempted to choose (A), but (A) is incorrect because it includes the
potentially ambiguous they.

15. D All four choices mean essentially the same thing, so choose the one that is most concise and
makes sense in context. In this case, that is (D), continued.

16. A The phrase at the beginning of the sentence is an introductory idea (Even after the initial
European settlement on Christmas Eve in 1741) and should have a comma following 1741,
so eliminate (B) and (C). The phrase in 1741 is necessary in order to know which Christmas
Eve is being discussed, so (D) can be eliminated because commas before and after the phrase
would indicate that the phrase is unnecessary. Thus, the sentence is correct as written,
making (A) the answer.

17. B Notice the question! It asks for a choice that helps to maintain the focus on the way the
Moravian settlers have been characterized throughout the essay. Use POE. Choices (C) and
(D) do not maintain the focus on the Moravian settlers, as both choices are about European
influence. Choice (A) does not present information that is consistent with how the Moravian
settlers have been characterized throughout the essay; the remainder of the third paragraph
presents the Moravian influence in a positive light, which leaves (B) as the correct answer.

18. D Choices (A), (B), and (C) all say essentially the same thing. Unlike the other choices,
however, (D) contains that of. The as in the original sentence indicates a comparison is being
made, which, in this sentence, is its (the Moravian) religious influence to other groups.
However, the comparison should be consistent in structure, so (D) is correct because the
pronoun that (referring to the religious influence) is used to make the second part of the
comparison consistent with the first part so that the comparison is influence to influence
rather than influence to groups.

19. A Remember: Possessive pronouns do not use apostrophes, while contractions do use
apostrophes. Choice (C) is the contraction for they are, and (D) is the contraction for it is.
Neither is correct in this case because a possessive pronoun is needed to indicate whose
factory was providing armor and steel. The factory belongs to Bethlehem, which is singular.
Eliminate (B) because their is plural. Therefore, the sentence is correct as written, so (A) is



the answer.

20. C Notice that the answer choices all contain verbs (some plural and some singular) and check
for subject/verb consistency. The subject for the second clause is furnaces, which is plural.
Eliminate (A) and (B) because both are singular. Next, check the verb tense. Since the
furnaces presently stand and will continue to stand (their presence appears to be
permanent), the simple present tense (remain) is needed, so (C) is correct. Choice (D) is not
correct because it uses the wrong verb tense and would change the meaning of the sentence.

21. C Notice the question! It asks for a choice that would best conclude the essay by preserving its
style and tone. The style and tone of this essay is informative and formal, so (C) is most
appropriate. The rest of the choices are all too conversational in tone, which is not consistent
with the essay as a whole.

22. B Use POE. The sentence should be added to the paragraph that talks about the Moravians, so
eliminate (A) and (D). The proposed insertion does not contain information that should
conclude paragraph 3. The final sentence of the third paragraph is primarily talking about a
music festival, so to double back and make a broad point about intellectual life after such a
narrow example would be awkward. Eliminate (C). Also, the sentence before (B) uses the
phrase set up missions to convert the Lenape and non-English-speaking Christians to the
tenets of Moravianism, which is consistent with the new sentence’s use of After years of
teaching…. Thus, (B) is the best placement for the sentence and the correct answer.

Look It Up!
23. B Without the phrase what if you don’t?, the next sentence (Well, Urban Dictionary can save

the day.) does not make sense. Therefore, the phrase should be kept, and eliminate (C) and
(D). Because the sentence following the phrase answers the question being asked, the correct
answer is (B).

24. D The correct idiomatic expression to use when looking for (or trying to discover) someone or
something is turn up. All the other choices could follow turn in other circumstances (turn
down the volume, turn in your homework, turn back before it’s too late). However, in this
sentence, the reader is instructed to look for something in a Google search. What the reader
finds would be what the reader turns up, making (D) the correct answer.

25. D The correct choice will feature words that are as precise as possible. Where Sentence 2 is
currently placed, it is unclear what they is referring back to, so eliminate (A). There would be
nothing for they to refer back to if Sentence 2 were placed at the beginning of the paragraph,
so eliminate (B). In placing Sentence 2 after Sentence 5, they seems to be referring back to
Urban Dictionary, which is singular. They is plural and, therefore, inconsistent, so (C) is also
incorrect. Choice (D) is correct because the construction is consistent with Sentences 8 and 9,
and they is appropriately placed so that they refers back to the plural noun dictionaries.

26. A The verb in the underlined portion should be consistent with the rest of the verb phrase: were
not, did not, and did not have can’t come before existed, so (B), (C), and (D) are incorrect.
The verb phrase have not…existed is therefore correct as written. Choice (A) is correct.

27. C The word pronunciation may be more common, but that does not make it more relevant in
the circumstances, so (A) is incorrect. Diction does have a precise meaning (that is, the
choice and use of words or phrases in speech and writing), so (B) is incorrect. Choice (D) is
incorrect because the two words do not have radically different definitions. Since the
beginning of the sentence mentions the term dictionary and when this word was coined, the
phrase should be kept for the reason stated in (C).



28. D The sentence already contains furthermore, which is not underlined, so using indeed would
be redundant. Eliminate (B). Both (A) and (C) mean the same thing, but (A) is more
concise; eliminate (C). However, you can have a comma between two complete ideas only
when it accompanies a FANBOYS; therefore, eliminate (A) as well. The first idea
(Furthermore…Modern period) needs to be incomplete because the idea following the
comma is complete. By adding while before numerous dictionaries, the first idea is
incomplete, making (D) the correct answer.

29. C There should be a comma after every item in a list—in this case, consistent spellings, variant
definitions, textual usages, and alphabetical arrangements. This eliminates (D). Choice (B) is
incorrect because a comma is not needed after and. The phrase alphabetical arrangements
needs to be together, so there should not be a comma separating those two words, which
means (A) is incorrect and (C) is the answer.

30. C If the phrase An American Dictionary of the English Language were removed, the meaning
and completeness of the sentence would not change. Even though it is the title of the book,
the rest of the sentence indicates this work was Webster’s best-known and when it was
published, so this phrase is not essential to the meaning of the sentence. Commas should go
before and after unnecessary information such as this, as (C) indicates. The correct answer is
(C).

31. A Notice the question! It asks for a choice that would best emphasize the unique achievement
of Webster’s dictionary. Only (A) notes what he did that was unique. The other choices fail
to indicate how Webster’s dictionary was different from previously published dictionaries.

32. B The sentence sets up a contrast between the way Americans write two specific words and the
way English write them. Only (B) completes that contrast, giving the clearest sense of how
the English spell those words, and is the correct answer.

33. A The entire underlined phrase is serving as the subject of this sentence and cannot be a
complete idea, so eliminate (D). Choice (C) leaves out the phrase what is interesting, which
is what the second half of the sentence explains. Choice (B) creates a plural subject with the
phrase both what is interesting about these two dictionaries and…dictionaries in general,
which is not consistent with the non-underlined, singular verb is. Therefore, the sentence is
correct as written and (A) is the answer.

Goodnight, sleep tight…
34. C Use POE, testing the underlined portion in each place suggested by the answer choices. The

best placement for the underlined portion is after the word form, (C), because the aftermath
of a bed bug bite takes the form of an itchy welt. Placement of the underlined portion in any
other place would not convey this intended meaning.

35. B The sentence begins with a comparison (Like the most annoying vampire…), so the word
after the comma should complete the comparison. Since the author is comparing vampires
to bed bugs, (B) is the only option. The two parts of the comparison should match, which is
why the remaining answers are incorrect. Choices (A) and (D) are comparing vampires to
human blood, and (C) is comparing vampires to a typical meal.

36. A The previous sentence states Interest in bed bugs seems to be nearly as old as written history
itself, so the correct answer will provide support for this statement (that is, bed bugs have
been around for a long time). Use POE. Choices (C) and (D) can be eliminated because they
do not mention the presence of bed bugs throughout history. While (B) contains a reference
to history, it does not support the previous sentence (again, no mention that bed bugs have



been around for a really long time). Choice (A) contains the needed support and is the
correct answer.

37. D Since (D) provides the option to delete, look to see if the variation of the underlined phrase is
even needed, especially since the other three choices all say essentially the same thing. The
phrase isn’t needed because earlier in the second clause the bed bugs are mentioned as
helping to extract the toxins, which makes the options in (A), (B), and (C) redundant and
unnecessary to the sentence. Choice (D) is correct.

38. A Choice (B) can be eliminated because the singular pronoun it would be referring to bed bugs
which is plural. Choice (C) changes the meaning of the sentence by indicating that some bed
bugs are a nuisance, whereas the original sentence is suggesting that bed bugs as a whole are
a nuisance. Choices (A) and (D) are similar in meaning; however, (D) is wordy while (A)
maintains the simple present tense, which is needed, so no change should be made to the
sentence. Choice (A) is correct.

39. C Notice what is changing in the choices. When dealing with pronouns, possessives use NO
apostrophes, but contractions do use apostrophes. So, they’re is the contraction for they are.
Their shows plural possession. There is used to refer to location. Eliminate (A) and (B)
because the sentence needs a possessive pronoun: It is the bed bugs’ prevalence that is being
discussed. Choice (D) is incorrect because the use of the would provide no ownership of
prevalence and would not be precise. Thus, (C) is correct.

40. B Notice the question! It asks whether or not the author has achieved the goal of providing
continuity between the two paragraphs. The third paragraph describes the significant
problem bed bugs were during the twentieth century because of their prevalence and lists
events in 1933 and during World War II  for support. The fourth paragraph continues this
timeline of events by mentioning the efforts of the United States in the 1940s and the
reappearance of bed bugs in the 1980s. Thus, the goal for continuity between paragraphs has
been achieved for the reason stated in (B).

41. B The author is explaining that the resurgence of bed bugs is due to two causes: pesticide
_____ and international travel. The part of speech needed is a noun to be consistent with
the other noun used (international travel), so eliminate (A), (C), and (D). Choice (B) is
correct, as it uses the correct noun to convey the intended meaning.

42. D Notice what is changing in the answer choices: punctuation! Periods and semicolons can be
used only to separate complete ideas. In this sentence there is a complete idea before the
punctuation and an incomplete idea after the punctuation, so neither (A) nor (B) is correct.
Choice (C) is incorrect because and does not reflect the contrast between two ideas in the
sentence. Choice (D) is correct because it ties the two ideas together with a comma and
though, which accurately reflects the way the second statement qualifies the first.

43. D Notice the question! It asks for a choice that would best maintain the focus of this sentence
and paragraph. The focus of this paragraph is on the unexpected discovery that bed bugs can
transmit disease. The only option that does this is (D), as the paragraph references a new
reason and worry. Choices (A), (B), and (C) bring up irrelevant points about mice or rats in
the context of this paragraph and are not consistent with the focus of the sentence or
paragraph.

44. A Use the first phrase in the sixth paragraph (If these findings are true) to help. The phrase
these findings is referring back to the study that was discussed at the end of the fifth
paragraph. Therefore, the only logical place for the sixth paragraph is where it is currently,
which is (A). Otherwise, the flow of the passage would be disrupted and inconsistent because



these findings would not be referring back to the study.

Section 3: Math (No Calculator)
1. B Because Marco already has 75 pounds of salt, he needs 200 – 75 = 125 additional pounds.

Estimate the number of bags he needs. 125 is close to 120, and 120 ÷ 30 = 4, so he must need
more than 4 bags (because 125 is more than 120). This means that Marco needs at least 5
more bags. Therefore, the correct answer is (B).

2. C Whenever there are variables in the question and in the answers, think Plugging In. Let d =
2. The number of subscribers the website has signed up so far can be calculated as 500(2) =
1,000. Therefore, the website needs to sign up 100,000 – 1,000 = 99,000 additional
subscribers. Plug 2 in for w in the answers to see which answer equals the target number of
99,000. Choice (A) becomes W = 500(2) = 1,000. This doesn’t match the target number, so
eliminate (A). Choice (B) becomes W = 99,500(2) = 199,000. Eliminate (B). Choice (C)
becomes W = 100,000 – 500(2) = 100,000 – 1,000 = 99,000. Keep (C), but check (D) just
in case it also works. Choice (D) becomes W = 100,000 + 500(2) = 100,000 + 1,000 =
101,000. Eliminate (D). The correct answer is (C).

3. C Since the question states f(4) = 5, then when x = 4, the result should be 5. Plug in x = 4 into
each answer choice to see which equation does NOT equal 5. Choice (A) becomes f(4) = 4 +
1 = 5. This works, so eliminate (A). Choice (B) becomes f(4) = 2(4) – 3 = 8 – 3 = 5.
Eliminate (B). Choice (C) becomes f(4) = 3(4) – 2 = 12 – 2 = 10. The correct answer is (C).

4. D Factor the expression to get . Reduce the fraction to get , or . Another way of

writing  is x–1 . Therefore, the correct answer is (D).

5. A Start with the easier equation first and use Process of Elimination. The easier equation has to
do with the total number of solutions. According to the question, Régine measures a total of
100 solutions. This information can be expressed as x + y = 100. Eliminate (B) and (C)
because neither of these includes this equation. Remember that percentage means divided by
100. Therefore, 40% = 0.4 and 70% = 0.7. Given this information, x should be associated
with 0.4 and y should be associated with 0.7. On this basis, eliminate (D). The correct
answer is (A).

6. B The graph shown is a regular parabola that has been turned upside down and moved down
6. The equation of a regular parabola that points upward is y = x2 . Therefore, the graph of a
parabola that points downwards is y = –x2 . Eliminate (D) because that answer is missing
the negative sign. To move a parabola down 6 units, a 6 must be subtracted from the
equation of the parabola. Eliminate (A) and (C), which add 6 instead. Choice (B) can be
rewritten as y = –x2  – 6. The correct answer is (B).

7. A Start by labeling the equation with the information in the question. The question says that P
is the price of the item and t is the time in years, so label these. The question also states that
the price increases by $3 per year, so the 3 in the equation is the price increase. Now look at
the answer choices, which are about the number 10 in the equation, and see what can be
eliminated. Choice (D) refers to the price increase, which is 3, so eliminate (D). The other
answer choices refer to the year. Plug in the price given in the question, $43, to solve for t.
The equation becomes 43 = 3t + 10, so 3t = 33, and t = 11. That represents the number of
years from when the item was manufactured until the year 2010, the year of the given price.
Subtract 11 years from 2010 to get 1999, which is (A).



8. C Use the formula arc = rθ, where r is the radius and θ is the measure of the central angle in
radians. Because the angle is already in radians, you just need to plug in 10 for the radius
and the angle  into the formula. You then get s = (10)  or 4π, which is (C).

9. B Start by calculating the least amount of acetaminophen the child needs. If the child is 75

pounds, then the amount of acetaminophen needed can be calculated as ×1,000 =  ×

1,000 = 500. Since only (B) gives 500 as the low-end value, the correct answer is (B).

10. C Whenever there are variables in the question and in the answer choices, think Plugging In,

picking numbers that ensure that I  is an integer. If P = 18 and R = 2, then I  = 

 =3. Because V = IR, V = 3 × 2 = 6. Plug P = 18, R = 2, and V = 6 into the

answers to see which answer works. Choice (A) becomes 18 = . Solve the right side of the

equation to get 18= . This statement is not true, so eliminate (A). Choice (B) becomes 18= 

. This statement is not true, so eliminate (B). Choice (C) becomes 18 = . Solve the left

side of the equation to get 18 = . This statement is true, so keep (C), but check the

remaining answer just in case. Choice (D) becomes 18 = (62 )(23 ) or 18 = 36 × 8. This

statement is not true, so eliminate (D). The correct answer is (C).

11. D A root of the equation is the same as an x-intercept. In the graph, the function crosses the x-
axis at 4 points. Therefore, the correct answer is (D).

12. A Label the congruent angles, ABC and CDE, as such. In order to find the measure of those
angles, use the formula 180(n − 2), where n is the number of sides, to determine the sum of
the interior angles of the figure. Because the figure has five sides, plug 5 in for n to get 180(5
− 2), or 180(3), which equals 540. Subtract 120 to get 420. Subtract 100 to get 320. Subtract
40 to get 280. Since the two remaining angles are congruent, divide by 2 to find that the two
unlabeled angles are both equal to 140. Because ABC and BCD have a combined measure
of 180, AB and CD are parallel. Therefore, (A) accurately describes the relationships in the
figure.

13. B Taking the 4th root of a number is the same as taking the number to the  power. Therefore,

the equation can be rewritten as . Divide both sides by 2 to get 

. Therefore, in the equation  and , so w = 3. The correct

answer is (B).

14. C Whenever there are variables in the question and in the answers, think Plugging In. If a = 2



and b = 3, r = [ (2) + 3]2  = (1 + 3)2  = 16, and s = –4(2)(3) + 3(3) = –24 + 9 = –15. The

expression r – 2s becomes 16 – 2(–15) = 16 + 30 = 46. Plug 2 in for a and 3 in for b in each

of the answers to see which answer equals the target number of 46. Choice (A) becomes 

(22 ) + 32  − 7(2)(3) − 6(3) = 1 + 9 − 42 − 18 = −50. This does not match the target number,

so eliminate (A). Choice (B) becomes (22  + 32  − 7(2)(3) + 6(3) = 1 + 9 − 42 + 18 = -14.

Eliminate (B). Choice (C) becomes (22 ) + 32  + 9(2)(3) − 6(3) = 1 + 9 + 54 − 18 = 46. Keep

(C), but check (D) just in case it also works. Choice (D) is the same as (C) except for the

coefficient on the a2  term, so it can’t equal 46. Eliminate (D). The correct answer is (C).

15. C First, start with a sketch of the two points to see what the line in question might look like.



The point directly between the two points will definitely be on the line, so find the midpoint of

the two points. Midpoint =  = (4, 2). Check this point in the

answer choices and eliminate any that do not contain it. Choice (A) becomes 2(2) = –4 + 8

or 4 = 4, which is true. Choice (B) becomes 2(2) = 4, and (C) becomes 2 = 2(4) – 6 or 2 = 8

– 6. These are also true, but (D) becomes 2 = –2(4), which is false. Eliminate (D). To sketch

the remaining equations, rewrite them in slope-intercept form of the equation y = mx + b,

where m is the slope and b is the y-intercept. Choice (A) becomes y = − x + 4, (B) becomes

y = x, and (C) is already in the right form. Now sketch the graphs of each of these on the

xy-plane.

The line in (A) contains both the given points, but all the points to the left of (0, 4) are closer



to that point and all those to the right of (8, 0) are closer to it. So eliminate (A). Many points
on line (B) are also clearly closer to one or the other of the given points, so eliminate (B).
Line (C) appears to be perpendicular to the line formed by the two given points, and this is in
fact what will make all the points on a line equidistant from 2 given points. Therefore, the
correct answer is (C).

16.                 or 2.33

Get rid of the fractions in the first equation by multiplying the entire equation by 6, to get 2p
+ 3q = 6. Whenever there are two equations with the same two variables, they can be solved
simultaneously by adding or subtracting them. The key is to get one variable to disappear.
Stack the equations and add them.

Therefore, p = .

17. 6 Substitute x for y in the second equation to get (x − 2)2  – 4 = –x. Expand the left side of the
equation to get (x − 2)(x − 2) – 4 = –x or x2  – 4x + 4 – 4 = –x. Simplify the equation to get
x2  – 4x = –x. Set the equation to 0 to get x2  – 3x = 0. Factor an x out of the equation to get
x(x − 3) = 0. Therefore, either x = 0 or x − 3 = 0, and x = 3. According to the question, the
point of intersection is in quadrant I, where the x and y values are both positive. Therefore, x
= 3 and y = 3. The sum of 3 + 3 = 6. The correct answer is 6.

18. 6 Try Plugging In different values of c to see which ones work. Make a table to keep track of all
the numbers.

c = (c – 1)2  =
1 (1 – 1)2  = 0
2 (2 – 1)2  = 1
3 (3 – 1)2  = 4
4 (4 – 1)2  = 9
5 (5 – 1)2  = 16
6 (6 – 1)2  = 25
7 (7 – 1)2  = 36

The largest value of c that works without hitting the boundaries of the inequality is 6, so the
correct answer is 6.

19. 8 When no picture is provided, it helps to draw one. First, rewrite each equation so that it is in

the slope-intercept form of a line, which is y = mx + b, where m is the slope and b is the y-

intercept of the line. The first equation becomes 2y ≤ x + 4, or y ≤ x + 2. The second



equation becomes y ≥ 2x − 4. The resulting graph looks as follows:

As the graph shows, the greatest x + y is the point at which the two lines intersect. Set the
equations of the two lines, y = x + 2 and y = 2x − 4, equal to each other and solve for x.

The resulting equation is x + 2 = 2x − 4. Solve for x to get – x + 2 = – 4 or – x = – 6, so x

= 4. Next, plug 4 into one of the two equations to solve for y. Therefore, y = 2(4) – 4 = 4
and x + y = 4 + 4 = 8. The correct answer is 8.

20. 72 The formula for the volume of a pyramid, given at the start of each math section, is V = 

lwh, where l is the length of the base, w is the width of the base, and h is the height. Since the

cube has side 6, the length and width of the base are both 6. The height of the pyramid is also

the height of the cube, which is also 6. Plug these into the formula to get V = (6)(6)(6) =

72.

Section 4: Math (Calculator)
1. D Whenever there are variables in the question and in the answers, think Plugging In. Let d =

2. For $1 the air pump dispenses 90 × 4 = 360 pounds of air. Therefore, for $2 the air pump
will dispense 360 × 2 = 720 pounds of air. Plug in 2 for d in the answer choices to see which



answer equals 720. Choice (A) becomes P = 2 + 90 = 92. Eliminate (A). Choice (B) becomes
P = 2 + 360 = 362. Eliminate (B). Choice (C) becomes P = 90(2) = 180. Eliminate (C).
Choice (D) becomes P = 360(2) = 720. Therefore, the correct answer is (D).

2. A Set up a proportion: . Cross-multiply to get x = 6 × 0.30 = 1.8 meters.

Therefore, the correct answer is (A).

3. B In order to find the undeveloped area, take the entire area of the park and subtract the area

of the developed portions. Subtract the 4 acre lake to get 44 – 4 = 40 undeveloped acres.

Next, subtract the largest and smallest possible soccer field area: 40 – 10 = 30, and 40 – 8 =

32. Therefore, the correct answer is (B).

4. B Weight is shown on the horizontal axis of the graph, given in tons. Look for the mark
indicating 3 on this axis; then draw a vertical line from that mark to the line of best fit. Once
you hit it, draw a horizontal line over to the vertical axis. It should hit between 20 and 25
miles per gallon, slightly closer to the mark for 25. This makes (B) the correct answer. Draw
your lines carefully, using your answer sheet as a straightedge if necessary, to avoid trap
answers like the close-but-not-quite (C).

5. C You can see from the graph that from 2000 to 2002, the number of coati increased from
140 to 160. From 2002 to 2004, the number increased from 160 to 180. Therefore, the
number of coati is increasing at a rate of 20 every 2 years. In 2006, if the rate of increase
remains the same, the number of coati should be 180 + 20 = 200, which is (C).

6. B The question states that there are infinitely many solutions to the equation. That means any

real number should work for d. Plug in an easy number like 0 for every d in the equation to

get . Simplify the equation to  = , so a = 10, which is (B).

7. A First, convert the minutes shown in the graph to seconds. Multiply 15 minutes by 60 seconds
to get 900 seconds. Then, since speed is distance divided by time, simply divide 3,000 meters
by 900 seconds. The answer is 3.3 m/s, which is (A).

8. C Plug 2 in for y in the answers to see which function most closely equals the area of 14,910.

Choice (A) becomes 15,000  = 7,500. This does not match the target number, so

eliminate (A). Choice (B) becomes 15,000(0.003)2  = 0.135. Eliminate (B). Choice (C)

becomes 15,000(0.997)2  ≈ 14,910. The correct answer is (C).

9. B First, calculate what Mike’s daily calorie consumption is during finals. 12% of 1,680 is 0.12 ×
1,680 = 201.6. During finals Mike consumes 1,680 + 201.6 = 1,881.6 calories per day.
Whenever the question includes variables, Plug in. Let d = 2. Over 2 days Mike consumes 2 ×
1,881.6 = 3,763.2 calories. He also adds 900 calories at the end of finals. His total
consumption over the entire finals period is 3,763.2 + 900 = 4,663.2 calories, so 4,663.2 is the
target number. Plug in 2 for d in each of the answer choices. In (A), 1.12[1,680(2) + 900] =
4,771.2, which is not the target number. Eliminate (A). In (B), 1.12[1,680(2)] + 900 =



4,663.2, which is the target. Leave (B), but check the other answer choices just in case. In
(C), 1.12(1,680 + 900)(2) = 5,779.2, and in (D), [1,680 + (0.12)(2)] + 900 = 2,580.24.
Eliminate both (C) and (D). The correct answer is (B).

10. D Use Process of Elimination on this question. Choice (A) cannot be correct because more
juniors prefer Austin to Pensacola. Choice (B) sounds appealing, but “more than three times
as likely” means the seniors as a whole need to prefer Pensacola more than three times as
much as the juniors do as a whole. Seniors prefer Pensacola 23 out of 42, or 55%. Juniors
prefer it 7 out of 21, or 33%. So, seniors do not prefer Pensacola more than three times as
much as juniors do. You can also eliminate (C) because more than half of all juniors prefer
Austin, while less than half of all seniors prefer Austin. The statement in (D) is correct
because 7 is one-third of the total of 21 juniors.

11. B We are looking for the probability that a randomly selected person is a man with a doctoral

degree. There are 16,232 men with doctoral degrees, and 220,532 total adults aged 25 years

or older. So the probability that a randomly selected person fits the category we are looking

for is  = 0.07 = 7%, which is (B).

12. C Whenever there are variables in the question and in the answers, think Plugging In. If x =

10, then C = 110 +  = 110 + 5 = 115 and R = 15(10) –  = 150 –  = 150 – 10 = 140.

Therefore, the profit can be calculated as 140 – 115 = 25. Plug 10 in for x in the answers to

see which answer equals the target number of 25. Choice (A) becomes –  – (10) + 110

= –  – 31(5) + 110 = –10 – 155 + 110 = –55. This doesn’t match the target number, so

eliminate (A). Choice (B) becomes –  – (10) + 110 = –  – 29(5) + 110 = –10 – 145

+ 110 = –45. Eliminate (B). Choice (C) becomes –  + (10) – 110 = –  + 29(5) –

110 = –10 + 145 – 110 = 25. Keep (C), but check (D) just in case it also works. Choice (D)

becomes –  + (10) – 110 = –  + 31(5) – 110 = –10 + 155 – 110 = 35. Eliminate (D)

and choose (C).

13. D To stay at his fancy hotel for three nights at 2,000 Moroccan dirhams per night, Erik will
need 6,000 dirhams. Using the currency conversion rate of 1 dirham = $0.11, we can
multiply 6,000 × 0.11 to determine that Erik’s hotel stay will cost $660. Since his bank allows
him to withdraw only $200 at a time, Erik must go to the ATM four times: (D).

14. C Start with the easier equation first and use Process of Elimination. The easier equation
involves the total amount of gas sold. According to the question, 850 gallons of gasoline were
sold, which can be expressed as u + p = 850. Eliminate (D) since it does not include this
equation. The other equation in the answers is related to the amount of money collected.
According to the question, $3,016.50 was collected; however, this sum included a discount of
$0.10 per gallon for 100 of the gallons that were purchased or $0.10 × 100 = $10. Without
the discount unleaded gas costs $3.49 and premium gas costs $3.79 a gallon, and the



amount of money collected would have been $3,016.50 + $10 = $3,026.50. Only (C)
provides the correct total. Therefore, the correct answer is (C).

15. B First, let’s figure out how many students are enrolled in AP courses other than Biology and
U.S. History. We know that 319 students are enrolled in at least one AP course, and of those,
75 + 58 = 133 are enrolled in Biology and U.S. History. However, since 22 students are
enrolled in both of those courses, we need to subtract 22 from 133 (so as not to double-count
the students taking both courses). That leaves us with 133 – 22 = 111 total students who are
taking AP Biology and AP U.S. History. Of the 319 students taking AP courses, that means
there are 319 – 111 = 208 students taking AP courses other than Biology and U.S. History.
We know that there are 784 juniors and seniors total, so  = 0.265, or approximately 27%

of all juniors and seniors, which is (B).

16. A Total score = average score × the number of tests. In order for Mateo to receive a B, he needs
his total score over the 3 tests to be between 3 × 80 = 240 points and 3 × 89 = 267 points. On
his first and second tests, Mateo scored a total of 79 + 95 = 174 points. Therefore, on his third
test Mateo must score between 240 – 174 = 66 and 267 – 174 = 93 points in order to receive
a B. The correct answer is (A).

17. A Use Process of Elimination to solve this question. Choice (A) is possible so leave it. Choice (B)
discusses the mass of the fertilizer, but no reference to mass is made in the question.
Eliminate (B). According to the question, the quantity described in (C) is represented by A, so
eliminate (C). According to the question, the quantity described in (D) is represented by Y, so
eliminate (D). The correct answer is (A).

18. D The mode of the combined groups cannot be determined without knowing exactly what
scores each group received. To illustrate this, plug in! Let’s say that the scores of Group A
were {1, 1, 7, 7, 7}, and the scores for Group B were {1, 1, 6, 6, 6}. The scores of the whole
group would, therefore, be {1, 1, 1, 1, 6, 6, 6, 7, 7, 7}. This set has a mode of 1, so eliminate
(A), (B), and (C) and choose (D).

19. C First, count the number of blocks that Josh needs to drive. He needs to drive 4 blocks north

and 6 blocks east for a total of 10 blocks. You need to convert this into miles, which can be

done with the following proportion: . The drive is a total of 6 miles. Since

Josh drives at 30 miles per hour, you can set up a second proportion: .

Cross-multiply and solve to get that x =  or  of an hour. This equals 12 minutes in (C).

20. D The first step is to rewrite the bottom equation so that it is in the same format as the first
equation. Move all of the variables in the bottom equation to the left side of the equation to
get 6s – t = 12. If the answer is (A) and there are infinitely many solutions to the system of
equations, then the two equations must be the same equation. To determine whether this is
the case, multiply the top equation through by 3 to get 6s – t = 30. Since it cannot be the
case that the equation 6s – t equals both 12 and 30, the correct answer is (D). There are no
solutions to the system of equations.

21. C Two factors are important in determining how to poll a group: the size of the sample and
how that sample is selected. Secretary Stephens’s plan has the largest sample with 250
students, but all those students belong to the senior class. Perhaps the senior class would



prefer a theme that the other three classes would not. The sample is skewed and not
necessarily representative of the entire student body, so eliminate (B). The other three plans
all poll 100 students, so the manner in which those students are selected becomes more
important. President Peterson’s plan is also skewed specifically to friends of the student
council members, whose opinions might not reflect the majority, so eliminate (A). Vice
President Vaiyda’s plan has more potential for a varied sample, but it is still not as good as
Treasurer Thompson’s plan, which guarantees that a random assortment of people will be
chosen for the poll. Eliminate (D), and choose (C).

22. C Since x and y are points on the circle, plug in the point (–2, –2) into the left side of the
equation. This gives you (–2 + 3)2  + (–2 – 1)2 , which equals 12  + (–3)2 . Simplifying, you
get 10. Because 10 is greater than r2  (which is 9), the point must be outside the circle, which
is (C).

23. D Whenever the question includes variables, think Plugging In. According to the question, 

. Plug in 12 for x to get , or . Solve for C

to get , then 0 = 3  – C, and finally 3  = C. The correct answer is (D).

24. A All of the answer choices refer to the number of salary-satisfied bachelor’s-degree-holders, so
you must use the follow-up survey results to calculate that number. First, find the percent of
bachelor’s-degree-holders who reported also being salary-satisfied in the follow-up survey.
This number was 658 out of the 1,000 people, so divide 658 by 1,000 and then multiply by
100 to get the percent. The result is 65.8% salary-satisfied bachelor’s-degree-holders for the
follow-up survey. Since the people in the follow-up were randomly selected, you can assume
that they are generally representative of the bachelor’s-degree-holding population at large.
Therefore, the 65.8% of salary-satisfied individuals should be true of all 24,236,000 job-
satisfied bachelor’s-degree-holders. Watch the units on charts—this one is in the thousands,
so there are 24,236,000 not 24,236 job-satisfied bachelor’s-degree-holders. Multiply 65.8%,
or .658, by the total number of job-satisfied bachelor’s-degree-holders, 24,236,000, to find
that there should be 15,947,288 salary-satisfied, job-satisfied bachelor’s-degree-holders.
Choice (A) is the closest to this and is the correct answer.

25. A The equation of a line expressed in slope-intercept form is y = mx + b, where m is the slope

and b is the y-intercept. One way to find the y-intercept of line d is to plug in the slope and

given point and solve for b. The equation y = mx + b becomes 1 = (1) + b. Subtract  from

both sides to get b = . The y-intercept of line e is 3 times , so the y-intercept of line e is .

Additionally, parallel lines have slopes that are equal to each other. Therefore, line e will also

have a slope equal to . Therefore, the equation of line e is y = x + . Rewrite this in a

form that looks more like the answer choices by multiplying everything by 5 to get 5y = 4x +

3. Subtract 4x from both sides to get 5y – 4x = 3. Therefore, the correct answer is (A).

26. B An extraneous solution is an answer that when plugged back into the equation causes the



equation to be false. Begin by factoring and reducing the fraction on the left side of the

equation to get  or q – 7 = . Square both sides of the equation

to get q2  – 14q + 49 = q – 5. Set the equation to 0 to get q2  – 15q + 54 = 0. Factor the

quadratic to get (q – 9)(q – 6) = 0. Therefore, q = 9 or q = 6. Eliminate (A) and (C) because

neither of these answers is a possible solution for q. Plug 6 in for q in the equation to see if

this value of q works. The equation becomes . Solve both sides of the

equation to get  = 1. Since this statement is not true, 6 is the extraneous solution. The

correct answer is (B).

27. D First, determine the total number of gamers in each game type by adding up the columns.
There are 110,000,000 gamers preferring first person shooters, 52,000,000 preferring sports
games, and 85,000,000 preferring adventure games. You don’t know by how much the 9- to
13-year old group will increase in sport game preference, but presumably the increase will be
made to match the currently largest group, first person shooters. Therefore, in order to raise
adventure games to the level of first person shooters, you need to add 110,000,000 –
85,000,000 = 25,000,000 gamers to the adventure games group. If you are going to do so
by doubling one of the age groups, then 25,000,000 is equal to the size of the current group.
9- to 13-year olds currently have 25,000,000 preferring adventure games, so (D) is the
answer.

28. A Whenever there are variables in the question and in the answers, think Plugging In. Let’s say
that for Emilio a = 2, t = 4, and k = 10. Then Emilio’s accrued vacation days can be
calculated as V(t) = 2(4) + 10 = 18. This means that Martin has accrued 18 + 9 = 27
vacation days. Because a and k are constants, their values do not change. The number of
years that Martin has worked at the manufacturing plant can therefore be calculated as 27 =
2t + 10. Solve for t to get 17 = 2t or t =  = 8.5. Therefore, Martin has worked 8.5 – 4 = 4.5

more years than Emilio. Plug 2 in for a in the answers to see which answer equals 4.5.
Choice (A) becomes  = 4.5. Keep (A) but check the remaining answers just in case. Choice

(B) becomes 9 – 2 = 7, (C) becomes 9 + 2 = 11, and (D) becomes 9(2) = 19. Eliminate (B),
(C), and (D). The correct answer is (A).

29. C SOHCAHTOA tells you that sine is , so if the side opposite the angle with measure

x° is O and the hypotenuse is H, then . Solve for O, and you get O = .

Now, you can use the Pythagorean Theorem with the given side and substituting 

for O in order to solve for H: 102  +  = H2 . Solve the exponents, and then reduce

the fraction: 100 +  = H2 ; 100 +  = H2 . Subtract  from both sides: 100 = 



. Divide both sides by , so 116 = H 2 . Square root both sides, and you find that H = 2

. Using O =  from above, you can solve for O: O =  = 4. Add the

sides and you get 14 + 2 , which is (C).

30. D A good approach to this question would be to plug in some numbers. Start with the number

of juniors and plug in a number that is easy to deal with, such as 200. Then you can set up a

proportion using the ratio given in the question stem: . Cross-multiply

and solve for x to determine that the number of seniors would be 150. Next, use the

relationship . Using 150 for seniors, you get . Cross-

multiply and solve for x to determine that the number of sophomores would be 120. Next,

use the relationship . Using 120 for sophomores, you get 

. Cross-multiply and solve for x to determine that the number of

freshmen would be 140. The ratio of freshmen to seniors, therefore, would be 

, which is (D).

31. 75 Hayoung swims 2.5 miles. She runs 11 × 2.5 = 27.5 miles, and she bikes 18 × 2.5 = 45 miles.
Her total triathlon mileage = 2.5 + 27.5 + 45 = 75 miles. The correct answer is 75.

32. 5 Plug 1,230 in for the value of the function to get 1,230 = 250x − 20. Solve for x to get 1,250 =
250x and x = 5. The correct answer is 5.

33. 918 In order to find the greatest profit, maximize the number of acres of soybeans Marty plants,
since soybeans bring in more money per acre than does wheat. At most, Marty can plant 7
acres of soybeans. Therefore, the most money he can make on soybeans is 7 × 120 = 840. He
then has 9 – 7 = 2 acres left on which to plant wheat. The money he makes from this wheat
is 2 × 90 = 180. The total amount Marty makes before taxes is therefore 840 + 180 = 1,020.
The tax on this money equals 1,020 × 0.10 = 102. Subtract the amount Marty pays in taxes
to get 1,020 – 102 = 918 profit. The correct answer is 918.

34. 19 The formula for the area of a circle is A = πr2 . If a full circle were shown, its radius would be

4, so the area of the full circle would be A = π42  = 16π. The interior angle of the fraction of

the circle shown can be calculated as 90 + 45 = 135 degrees. Therefore, the figure shown is 

 of the area of a full circle. The area of the figure can be calculated as  (16π) =

0.375(16π) = 6π » 18.8 » 19. The correct answer is 19.

35. 6 The two triangles share three angles; thus they are similar. AC is twice the length of BC
because it is bisected by BD. This relationship is constant between the two similar triangles.



Therefore, BD is half of AE: 12 ÷ 2 = 6.

36. 20 First, determine the grams of protein in the bar. If the bar contains 32% of the daily

recommended serving of protein, and the daily recommended serving of protein is 50 grams,

then the bar contains 0.32 × 50 = 16 grams of protein. Next, determine the grams of fat in

the bar by using the percent change equation: percent change =  × 100. The

percent change is 700, and the original is the grams of fat (because percent more means the

original is the smaller number), which means 700 =  × 100. Divide both sides by 100:

7 = . Multiply both sides by x to get 7x = 16 – x. Add x to both sides to get 8x = 16.

Divide both sides by 8 and you find x = 2. That is the number of grams of fat in the bar. To

find the daily recommended serving of fat, translate English to math. 2 is 10% of the daily

recommended serving, so if the daily recommended serving is y, 2 = 0.10y. Divide both sides

by 0.10, and you find that the daily recommended serving of fat is 20.

37. 1 First, you need to determine the content of Set R. If Set R consists of all the one-digit prime
numbers, then R = {2, 3, 5, 7}. The sum of the elements of Set S would therefore be 2 + 3 + 5
+ 7 + x = 30. Combine like terms: 17 + x = 30. Subtract 17 from both sides, and you find x =
13. Plug x = 13 into the equation and solve: (13)2  – 11(13) – 25 = 1.

38. 8 The additional positive integer x cannot equal 2, 3, 5, or 7 (otherwise there would be a

mode). Next, determine what the median could be for various ranges of x. If x is less than 2,

then the set would be, in consecutive order, {x, 2, 3, 5, 7}, making the median 3. Try this set.

If the median equals the mean, then the sum of the elements divided by 5 (the number of

elements) must equal 3:  = 3. Multiply both sides by 5 and combine like

terms: x + 17 = 15. Subtract 17 from both sides, and you find x = −2. However, x must be a

positive integer, so this doesn’t work. Try a new median. If x = 4, then the set is {2, 3, 4 (x),

5, 7), with a median of 4. However, the mean is  = 5.25, not 4, so this

doesn’t work. If x is 6 or greater, the set would either be {2, 3, 5, 6 (x), 7} or {2, 3, 5, 7, x}. In

either case, the median is 5. Set up the average equal to the median of 5:  =

5. Multiply both sides by 5 and combine like terms: 17 + x = 25. Subtract 17 from both sides,

and you find that x = 8.
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Reading Test
65 MINUTES, 52 QUESTIONS

Turn to Section 1 of your answer sheet to answer the questions in this section.

DIRECTIONS

Each passage or pair of passages below  is follow ed by a number of questions. After reading each passage or pair, choose the
best answ er to each question based on w hat is stated or implied in the passage or passages and in any accompanying graphics
(such as a table or graph).

Questions 1-10 are based on the following passage.

This passage describes the life and w ork of Phyllis Wheatley (1753-1784), a poet from Massachusetts.





1. The primary purpose of the passage as a whole is to

A) criticize readers for not having read more works by authors subjected to adverse
circumstances.

B) describe the life and work of an author while noting some of the complications of that
life and work.

C) outline a general history of African-American literature and discuss its major figures.
D) praise one slaveholder for his particularly forward-thinking views by showing his

kindness to slaves.

2. Based on the information in the passage, Phyllis Wheatley’s life can best be described as

A) difficult, because she was never freed from slavery despite her fame as a poet.
B) charmed, because she was given so many wonderful opportunities upon arriving at

the Wheatleys’ home.



C) impressive, although it contains many aspects that are troubling or confusing to
present-day readers.

D) contemplative, although some of the sentiments in her work show a refusal to think
deeply about her own life.

3. Which choice provides the best evidence for the answer to the previous question?

A) Lines 18-24 (“Although…Wheatley”)
B) Lines 48-56 (“Wheatley’s story…1805)”)
C) Lines 57-69 (“Tragically…poet”)
D) Lines 84-90 (“Wheatley’s poems…groups”)

4. The passage suggests which of the following about Phyllis Wheatley’s popularity?

A) Her family was prominent in Massachusetts, and she gained all of her connections
through the family.

B) She was admired in the United States, but she achieved greater fame in Europe.
C) She was considered one of the greatest poets in the country, but few people consider

her a great poet today.
D) She was admired by prominent people, but such admiration did not make her life less

difficult.

5. Which choice provides the best evidence for the answer to the previous question?

A) Lines 1-6 and 84-90
B) Lines 24-32 and 73-83
C) Lines 44-47 and 84-90
D) Lines 48-56 and 57-65

6. The reference to Frederick Douglass in lines 13-14 serves primarily to

A) name a writer whose life story is less interesting than Wheatley’s.
B) allude to a type of literary achievement distinct from Wheatley’s.
C) note a discrepancy in literary history that is not often acknowledged.
D) refer to a friend of Wheatley’s who encouraged the publication of her work.

7. In context, the “circumstances” in line 19 refer to

A) precise and complete biographical details.
B) unintended consequences and failures.
C) climate and weather conditions.
D) general context and historical events.

8. The information in lines 41-47 primarily illustrates Phyllis Wheatley’s

A) remarkable aptitude.
B) poetic nature.
C) vicious subjection.
D) confounding life.

9. The word “progressive” appears in quotations in line 39 and line 66 in order to emphasize



A) the remarkable achievement of those who behave well before it is common to do so.
B) the awkwardness of using contemporary terms to described past events.
C) the difficult nature of describing negative behavior in a positive way.
D) the fact that the word comes from Wheatley’s poetry and essays.

10. As used in line 86, “hallmarks” most nearly means

A) distinctive features.
B) cordial greetings.
C) political leanings.
D) troublesome qualities.



Questions 11-20 are based on the following passage and supplementary material.

This passage is adapted from a “f ireside chat” given on May 7, 1933, by Franklin Roosevelt. Roosevelt gave these addresses to the American
public over the new  technology of radio. The “chats,” as the name implies, w ere intended as simplif ied versions and explanations of the
challenges facing the country at that time.



Source: Global Financial Data

11. Roosevelt’s primary purpose in this speech is to

A) criticize his detractors while drumming up support for his re-election campaign.
B) plead for more time to make adjustments to an unsuccessful plan.
C) reassure the public about the efficacy and appropriateness of actions the government

has taken.
D) showcase his own achievements as a leader and ask for greater indulgence.

12. Which choice provides the best evidence for the answer to the previous question?



A) Lines 1-7 (“On a Sunday…confidence”)
B) Lines 18-24 (“These institutions…1933”)
C) Lines 34-35 (“I am…country”)
D) Lines 53-59 (“We are…ago”)

13. As used in line 13, “by inches” most nearly means

A) with that form of measurement.
B) in a gradual way.
C) in a short time.
D) on its feet.

14. Based on the information in lines 12-20, Roosevelt believes that the “national institutions”
are

A) criminals who are stealing from those who have invested money in their institutions.
B) overly dependent on the value of commodities to run successful businesses.
C) devoted to the implementation of economic theories that were unsuccessful.
D) struggling in such a way that they do unfortunate things to investors.

15. Which choice provides the best evidence for the answer to the previous question?

A) Lines 8-11 (“Tonight…do”)
B) Lines 13-24 (“It…1933”)
C) Lines 28-33 (“Today…assurance”)
D) Lines 35-42 (“I…high prices”)

16. In lines 26-27, what is the most likely reason that Roosevelt refers to a “condition and not a
theory”?

A) He is issuing a proclamation on new health initiatives within the United States.
B) He is suggesting that the problem is concrete rather than abstract.
C) He is holding economic theorists responsible for the current economic turmoil.
D) He is implying that the current economic crisis cannot be solved.

17. In lines 28-33, Roosevelt makes a distinction between

A) politicians and citizens.
B) conditions and theories.
C) cautious optimism and full-throated support of a recovery
D) bankers and farmers.

18. Based on the information in the fourth paragraph (lines 28-52), the economic situation in
the United States has improved in all of the following ways EXCEPT

A) increased railroad traffic.
B) increased industry.
C) a second speculative wave.
D) improved crop prices.

19. As used in line 41, “providence” most nearly means



A) religion.
B) luck.
C) prayer.
D) industry.

20. Which of the following gives accurate information based on the graph?

A) Roosevelt’s purpose was accomplished in 2008 when the unemployment rate hit an
all-time low of 6.1%.

B) Government control of farming, industry, and transportation resulted in a steady
decrease in unemployment through the 1940s.

C) The partnership between government and farming brought an end to unemployment
in 1943.

D) Roosevelt was addressing Americans at a time when unemployment was higher than
it would be for the next 70 years.



Questions 21-31 are based on the following passage.

The follow ing passage comes from George Washington Cable’s The Silent South, published in The Century in 1885. In the passage, Cable
defends attacks against his previous article, “The Freedman’s Case in Equity,” w hich advanced full civil rights and equality for the slaves freed
in 1865 amid national Civil War.





21. In the article, the role that Cable plays can best be described as that of

A) a traditionalist attacking an article published in a magazine.
B) a theorist defending his views against those who misconstrue them.
C) an ideologue creating social unrest with his uncompromising views.
D) an observer describing two sides of an argument with equal sympathy.

22. Based on the information presented in Cable’s article, it can be inferred that those who
oppose civil equality for African-Americans

A) have refused to read his earlier article with adequate care.
B) willfully misunderstand the basic tenets of the U.S. Constitution.
C) believe that such equality will lead to an undesirable social mixing.
D) cite legal technicalities in order to further their own arguments.

23. Which choice provides the best evidence for the answer to the previous question?

A) Lines 8-9 (“They…Equality”)
B) Lines 24-25 (“Nothing…privileges”)
C) Lines 36-38 (“No…about”)
D) Lines 39-46 (“And…preferences”)

24. As used in line 23, “runs in the grooves of” most nearly means

A) corresponds with.
B) dances along to.
C) cuts an irregular pattern in.



D) breaks violently from.

25. The principal rhetorical effect of the phrase in lines 31-32 (“The North…world”) is to

A) identify the disagreements described in the article as those of particular regions.
B) outline the places that have already accepted Cable’s views and to encourage the South

to join them.
C) suggest that there is widespread agreement about a single fundamental principle.
D) praise some parts of the United States for being more intelligent than others.

26. Cable refers to “the delicate machinery of society’s self-distribution” (line 44) in order to

A) demonstrate that his detractors violate a natural order with a misguided set of rules.
B) praise the United States for its perfect alignment with natural human needs.
C) use figurative language that encapsulates his views on the substance of a debate.
D) scold readers for their belief in an unworkable and impractical system of government.

27. Which choice provides the best evidence for the answer to the previous question?

A) Lines 5-8 (“Many…chaos”)
B) Lines 47-51 (“This…at all”)
C) Lines 52-58 (“Do we…cannot be”)
D) Lines 60-61 (“The family…succession”)

28. The primary purpose of the third paragraph (lines 52-58) as it relates to the passage as a
whole is to

A) speak ironically of people’s good intentions while disparaging those who disagree.
B) concede the good intentions of detractors while introducing a main point.
C) summarize the arguments presented in the first two paragraphs in much the same

language.
D) close the debate by refusing to acknowledge the views of another side.

29. As used in line 73, “pleasure” most nearly means

A) discretion.
B) hedonism.
C) manipulation.
D) fun.

30. In the final paragraph of the passage, Cable’s attitude toward those who cite social rights
(lines 61-63) can best be described as

A) hostile.
B) legalistic.
C) skeptical.
D) supportive.

31. Based on the final paragraph, Cable’s definition of civil rights includes all of the following
EXCEPT

A) legal protection for all races.



B) rights that can be dictated by law.
C) nothing about social interaction.
D) interactions based on personal preference.



Questions 32-42 are based on the following passage.

The follow ing tw o passages are adapted from a special issue of a scientif ic journal, in w hich the origins of human bipedalism (w alking on tw o
legs rather than four) are discussed.





32. The author mentions primate ancestors (lines 3-4) in order to

A) suggest that scientists have wondered about bipedalism since before written history.
B) doubt the claims of evolutionary biologists who cite monkeys as human ancestors.
C) establish a link between two groups that shows how significantly one of those groups

has changed.
D) answer the question posed in the second half of the sentence.

33. In Passage 1, the reference to “two free limbs” (line 9) serves to

A) emphasize that the two limbs used for walking have grown much stronger.
B) explain why animals that walk on all fours cannot go grocery shopping.
C) criticize bipedal animals for not taking full advantage of all of their limbs.
D) imply that bipedal animals can use some of their limbs for higher-order functions.

34. As used in line 16, “manually” most nearly means

A) without technology.
B) by hand.
C) with difficulty.
D) by humans.

35. In discussing the nature of human handiness, the author of Passage 1 suggests that

A) humans’ intellectual ability is inseparable from skillful use of hands.
B) humans’ hands were useless for a long while before humans developed sufficient

intellectual sophistication.
C) human dexterity took approximately 4 to 7 million years to develop.
D) humans would be just as intelligent if they wrote with their feet rather than their

hands.

36. Which choice provides the best evidence for the answer to the previous question?

A) Lines 1-3 (“One…four”)
B) Lines 14-18 (“They…do”)
C) Lines 24-30 (“The…dexterity”)
D) Lines 30-35 (“Human…fours”)

37. As used in line 53, “brook” most nearly means

A) stream.
B) allow.
C) flow.
D) block.

38. The third paragraph of Passage 2 (lines 54-65) primarily serves to

A) question research methods that would put monkeys on treadmills.
B) criticize the author of Passage 1 for his outmoded research.
C) introduce new findings that offer a new take on an old debate.
D) give a detailed account of an average laboratory research setup.



39. From the information presented in Passage 2, it can be inferred that

A) humans and primates stemmed from a common ancestor.
B) the author of Passage 2 rejects Darwin’s theory of human evolution.
C) human ancestors required a certain level of intelligence before they could see the

efficiency of bipedalism.
D) the debate surrounding human bipedalism was resolved in 2007.

40. Which choice provides the best evidence for the answer to the previous question?

A) Lines 39-40 (“After…bias”)
B) Lines 44-47 (“It is…cause”)
C) Lines 54-56 (“A study…energy”)
D) Lines 56-59 (“Three…humans”)

41. The authors of both passages would most likely agree with which of the following?

A) Bipedalism and human intelligence evolved at the same time in history.
B) If primates were to walk on two legs, they would expend less energy.
C) Primates would expend as much energy as humans if the two went grocery shopping.
D) Human use of hands and human intelligence are likely connected in the evolutionary

process.

42. What is the primary difference in the way Passages 1 and 2 incorporate new information?

A) Passage 1 uses contemporary analogies while Passage 2 uses modern scientific
research.

B) Passage 1 dismisses newer scientific research while Passage 2 uses it sparingly.
C) Passage 1 uses new scientific research while Passage 2 is more interested in deductive

reasoning.
D) Passage 1 is eager to incorporate new materials while Passage 2 dismisses any theories

that come after Darwin’s.



Questions 43-52 are based on the following passage and supplementary material.

The follow ing article is adapted from Robert Martone, “Scientists Discover Children’s Cells Living in Mothers’ Brains,” in Scientific American
(December 4, 2014).





*a neurogenerative disease that, among other symptoms, causes problems with memory.

Various types of microchimerisms affect humans. The common mother-Mc and fetus-Mc and the organs/presumed cell types affected by
them are show n.

43. What is the rhetorical effect of the opening line of the passage?

A) To elicit a response from the reader about his or her personal experience
B) To cast doubt on a cliché idea that is now outmoded
C) To introduce a well-known topic to which the author will add new information
D) To question the fallacy that a mother is closer to her children than a father is

44. Which of the following models the structure of the author’s argument throughout the
passage?

A) He outlines a common misconception, shows new evidence to the contrary, then offers
a new solution.

B) He presents his own original research, discusses his methods for acquiring it, then
critiques earlier studies.

C) He questions a new set of data, shows its inconsistencies, then offers his own new
hypothesis.

D) He starts from a point of basic agreement, introduces new information, and speculates
about that new information.



45. What is the primary purpose of the passage?

A) To explain how, while we each have a unique genetic code, cells from other unique
individuals may live inside our bodies

B) To suggest that Alzheimer’s disease is caused by cells with “Y” chromosomes
C) To illustrate the difficulty of drawing conclusions from scientific research
D) To show how the common conception of the bond between mothers and children is

wrong

46. As used in line 22, “autonomous” most nearly means

A) self-governing.
B) reliant.
C) independent.
D) sovereign.

47. According to the passage, what is one potential outcome of a woman’s brain containing
dormant male cells?

A) Women with such cells may be less susceptible to memory disorders.
B) Women with such cells are less likely to suffer from immune disorders.
C) Women with such cells tend to be more aggressive and physically stronger.
D) Women with such cells are more likely to live with men for several decades at a time.

48. Which choice provides the best evidence for the answer to the previous question?

A) Lines 16-18 (“These…disorders”)
B) Lines 30-34 (“What…brain”)
C) Lines 51-54 (“This…pregnancy”)
D) Lines 72-76 (“Microchimerism…nursing”)

49. Which idea best describes the function of the statement “We all…strange” (lines 35-37)?

A) Many people with certain disorders prefer not to come into contact with strangers.
B) After birth, children often help their mothers and fathers through difficult times.
C) The idea that everyone is unique in some way is no longer scientifically provable.
D) The notion of total individuality may be inconsistent with scientific reality.

50. According to the passage, non-twin siblings may have some cells in common because they

A) share at least the mother’s half of their genetic makeup.
B) are present for one another’s significant illnesses.
C) are less likely to suffer from the memory disorders that afflict the elderly.
D) may have exchanged unique cells as the younger sibling was in the womb.

51. Which choice provides the best evidence for the answer to the previous question?

A) Lines 55-57 (“Since…gestation”)
B) Lines 64-69 (“Since…disease”)
C) Lines 76-81 (“In addition…gestation”)
D) Lines 81-85 (“Women…mother”)



52. Based on the information in the passage and the graphic, which of the following most
accurately describes an effect of microchimerism?

A) It is possible that a mother’s cells would be found in the brain of an infant to whom
she has given birth.

B) A women and her fetus exchange an equal number of liver cells during gestation.
C) It has been firmly established that fetus cells can migrate to the brain of the mother,

as well as to several other organs.
D) It is due to the lack of cells produced and transferred from mother to fetus that

children can be born with immune disorders.

STOP
If you finish before time is called, you may check your work on this section only.

Do not turn to any other section in the test.



Writing and Language Test
35 MINUTES, 44 QUESTIONS

Turn to Section 2 of your answer sheet to answer the questions in this section.

DIRECTIONS

Each passage below  is accompanied by a number of questions. For some questions, you w ill consider how  the passage might be
revised to improve the expression of ideas. For other questions, you w ill consider how  the passage might be edited to correct
errors in sentence structure, usage, or punctuation. A passage or a question may be accompanied by one or more graphics (such
as a table or graph) that you w ill consider as you make revising and editing decisions.

Some questions w ill direct you to an underlined portion of a passage. Other questions w ill direct you to a location in a passage or
ask you to think about the passage as a w hole.

After reading each passage, choose the answ er to each question that most effectively improves the quality of w riting in the
passage or that makes the passage conform to the conventions of standard w ritten English. Many questions include a “NO
CHANGE” option. Choose that option if  you think the best choice is to leave the relevant portion of the passage as it is.

Questions 1–11 are based on the following passage.

A n  Officia l, Cert ified…Crim in a l?

[1] The image is as old as computers themselves. [2] These are the hackers, immortalized in the 1995
cult classic film Hackers. [3] Of late, these “cybercriminals” have become the scourge of the American
public 1  in recent years because of huge security breaches at major businesses. [4] “Hackers” are the
reason we password-protect our WiFi networks and feel a twinge of skepticism every time we pay for
something with a credit card. [5] A ponytailed group of geeks, their computer monitors reflecting brightly
off of their glasses, breaks into some “mainframe” from an evil corporation. 2

1.

A) NO CHANGE
B) in the present day
C) presently
D) DELETE the underlined portion.

2. The best placement for sentence 5 would be

A) where it is now.
B) after sentence 1.
C) after sentence 2.
D) after sentence 3.

3  While the popular image of the hacker might not have changed, it has, in some cases, been given
a bit of a makeover. Schools like Hack Reactor in San Francisco teach aspiring software engineers and
wear the name “Hack” proudly, as if it’s a sign of 4  authenticity. In this line, a “hacker” is now seen as
one whose powers can be used for good as well as ill. There is a new crop of hackers, called Certified
Ethical Hackers (CEH), who can help to protect against 5  our evil counterparts and make computers



safer for us all.

3. Which of the following would best introduce this paragraph by linking it to ideas from the
previous paragraph?

A) NO CHANGE
B) Because hacking is a federal crime with a range of punishments,
C) As identity theft becomes a more public problem,
D) Although hackers’ style is now more conventionally attractive,

4. Which of the following alternatives to the underlined portion would be LEAST acceptable?

A) Realness
B) Legitimacy
C) Legality
D) Genuineness

5.

A) NO CHANGE
B) one’s
C) the
D) their

Certified Ethical Hackers follow a course of study either at an Accredited Training Center or by self-
study. The final exam is a 125 multiple-choice exam: it takes four hours and requires 70% correct to
receive a passing score. There is another 6  certification Certified Network Defense Architect which has
the same basic course and test but is available only for certain U.S. Government agents. 7

6.

A) NO CHANGE
B) certification, Certified Network Defense Architect,
C) certification Certified Network Defense Architect,
D) certification, Certified Network Defense Architect

7. The writer is considering deleting the phrase but is available only for certain U.S.
Government agents from the preceding sentence, ending the sentence with a period after
the word test. Should this phrase be kept or deleted?

A) Kept, because it helps to differentiate the two certifications mentioned in this
paragraph.

B) Kept, because it shows that CEHs also have an important role to play in maintaining
national security.

C) Deleted, because it contains information already stated in an earlier part of the
paragraph.

D) Deleted, because it suggests that hacking is only a problem in the United States.

CEHs combine many facets of computer study into 8  one typically. A company will hire a CEH to
ensure maximum security of that company’s network, whether that’s company secrets or customer
payment information or anything in between. Essentially, an ethical hacker does everything that an
unethical one does, but he or she does so at the request of a particular organization. “We want you to



hack us,” says that organization, “so we 9  will have known how to avoid being hacked.” It’s kind of like
the old saying, “It takes a crook to catch a thief,” except in this case the “crook” is not a crook at all. 10

Some in the computing community disparage the term. They say that “hacker” is a criminal
designation, so saying “ethical hacker” is like saying “ethical thief,” that is, a 11  contradiction of terms.
This objection is of course overstated, and overwhelmingly, companies are happy to have “hackers” on
staff. That designation can help to overcome the stodgy, impersonal image that corporations tend to have,
and it can tap in to a kind of underground energy that many find irresistible.

8.

A) NO CHANGE
B) one, typically, a company
C) one. Typically, a company
D) one typically; a company

9.

A) NO CHANGE
B) knew
C) know
D) would of known

10. At this point, the writer is considering adding the following true sentence:

To Catch a Thief was directed by Alfred Hitchcock and released in 1955.

Should the writer make this addition here?

A) Yes, because it helps to clarify the origin of the saying cited in the previous sentence.
B) Yes, because it is as relevant to the passage as the movie Hackers cited in the first

paragraph.
C) No, because it does not maintain this paragraph’s focus on ethical hacking.
D) No, because it mentions a movie that existed before computer hacking became

widespread.

11.

A) NO CHANGE
B) contradictory under terms.
C) contradiction by terms.
D) contradiction in terms.



Questions 12–22 are based on the following passage and supplementary material.

T a kin g St ock of Modern  In v est in g

Time is a funny thing. Often, we can feel that we’ve been studying for hours and hours only to realize
that it’s been, say, 40 minutes. Or, if we’re watching a football game, we may have a sense of constant
action, 12  and that’s what sports fandom is all about. Each of these 13  is plausible when we sit and
think about it: we know that “time flies when you’re having fun” and that it drags when you’re not, but
some statistics about time may surprise us. If time flies when you’re having fun, what about when there’s
no “you” at all, or any other human for that matter?

12. Which of the following true choices best matches the style and tone of this paragraph?

A) NO CHANGE
B) while the average NFL play lasts only 6 to 7 seconds.
C) yet people continue to watch football every Sunday.
D) but there are some who find football boring as all get-out.

13.

A) NO CHANGE
B) are
C) was
D) were

Increasingly, computers are running the world, and these computers operate on a completely separate
time scale 14  than us. They can process many millions of operations in seconds, operations that would
take us multiple lifetimes to complete. That’s all fine if the computers are doing the work of computers—
making calculations, assimilating data, or accessing that data. 15  But what about when computers 

16  start working in human fields and competing with the human mind?

14.

A) NO CHANGE
B) from ours.
C) from us.
D) than we do.

15. If the writer were to delete the phrase making calculations, assimilating data, or accessing
that data from the previous sentence (ending the sentence at the word computers), the
essay would primarily lose

A) a clarification of a term used earlier in the same sentence.
B) a complete list of the tasks that computers perform well.
C) a metaphor for the intrusion of technology into modern life.
D) nothing at all, because the information is stated explicitly in the following paragraph.

16.

A) NO CHANGE
B) take the human field and the mind in competition with its working?
C) field the human mind and start working and competing with it?
D) work starting and competing in human fields and the mind?



Broader questions of artificial intelligence 17  aside; the contemporary stock market offers an
interesting test case. There’s no question that the average holding period has gone down significantly
since the 1950s, but a recent study has shown that the data no longer fits an obvious trend. In 2014, the
average holding period for a stock in the U.S. was 22 seconds. 18  In 1920, it was even lower! Granted,
the stock market has gone through some troubling permutations: many young people treat investing in
the stock market like “investing” in the poker tables at Las Vegas, and people are less likely than ever to
stay loyal to certain brands. 19

Image courtesy SG Global Strategy Research

17.

A) NO CHANGE
B) aside. The
C) aside—the
D) aside, the

18. Which of the following gives information consistent with the graph?

A) NO CHANGE
B) It peaked in 1975!
C) What a change a decade makes!
D) In 1940, it was 10 years!

19. If the author were to remove the quotation marks from the preceding sentence, the
sentence would primarily lose

A) nothing at all, because the punctuation does not influence the meaning of the word in
quotations.

B) a suggestion that the author wishes he could find a more precise word.
C) an indication that the author is using the word investing ironically.
D) a direct quotation from one of the investors discussed in the essay.

However, 22 seconds is simply not a human time. That essentially means owning a stock for less time
than it takes to complete the transaction online or with a broker. The number is so low because stock
trading has come to be almost exclusively the 20  province of powerful trading computers, which can



buy and sell stocks in milliseconds. After all, 22 seconds is the average, so if there are still some human
traders keeping 21  your stocks for 10 years, that must make a stunning number of computer
transactions.

In the end, 22  the trend toward mechanized training is probably irreversible, regardless of what
governments try to do to intervene. The question remains, though, what are the purely human activities
left to us? Is there anything they can do that we can do better?

20. Which of the following alternatives to the underlined portion would be LEAST acceptable?

A) work
B) responsibility
C) realm
D) state

21.

A) NO CHANGE
B) their
C) they’re
D) his or her

22.

A) NO CHANGE
B) the trend, toward mechanized training, is probably irreversible,
C) the trend toward mechanized training is, probably, irreversible,
D) the trend, toward mechanized training, is, probably, irreversible,



Questions 23–33 are based on the following passage and supplementary material.

I Object !

Crime stories are as old as narrative itself. Some of the earliest texts we have center on questions of 
23  murder, theft, and other transgressions. Still, while people often remember the crimes and criminals

themselves, typically these stories will revolve around a separate 24  issue, guilt, and innocence.
Courtroom dramas in our own day attest to this correlative fascination. 25

23.

A) NO CHANGE
B) murder, theft, and, other transgressions.
C) murder theft and other transgressions.
D) murder: theft and other transgressions.

24.

A) NO CHANGE
B) issue; guilt and innocence.
C) issue: guilt and innocence.
D) issue: guilt, and innocence.

25. Which of the following choices would most effectively conclude this paragraph and provide
an effective transition into the next?

A) The most famous courtroom drama of all time is probably To Kill a Mockingbird.
B) Errol Morris has made many interesting films throughout his career.
C) We all have our fascinations in life, and there’s usually some TV show that lines up

with these fascinations.
D) One of the great modern examples of such a fascination is Errol Morris’s famous

documentary The Thin Blue Line (1988).

Morris’s story takes up the real-life case of Randall Dale Adams, 26  a Texas police officer was killed
by this Ohio man allegedly. Although the evidence in the trial was thin, Adams was sentenced to life in
prison. Morris’s film in a sense reopens the case, interviewing many of those involved: 27  many more
people than just the defendant are involved in a case. All of the interviewees raise notable objections to
Adams’s murder charge, and the film concludes with a sobering message from the prosecutor’s closing
statement: the police are the “thin blue line” separating society from 28  anarchy. At least they should
be, the film wants us to see, but should this separation come at the expense of a man’s legal rights?

26.

A) NO CHANGE
B) a man from Ohio who would be convicted of the murder of Texas police officer.
C) a Texas police officer being killed by this Ohio man allegedly.
D) a verdict of guilty was this Ohio man’s fate for the murder of a Texas police officer.

27. Which of the following choices gives the most detailed explanation of the words those
involved, which appear before the colon?

A) NO CHANGE
B) witnesses, attorneys, detectives, and the judge who presided over the case.



C) he couldn’t interview the victim of the crime for obvious reasons.
D) there is nothing that says those involved can’t talk after the trial has concluded.

28. Which of the following alternatives to the underlined portion would be LEAST acceptable?

A) lawlessness.
B) chaos.
C) tyranny.
D) mayhem.

Within a year of the film’s 1988 release, Adams’s sentence was overturned. It’s not hard to see that it
was Morris’s film that helped to build the appeals case. Such an event is remarkable, not only because of
the relative rarity of a court overturning its verdict 29  (one that peaked in the year of Morris’s film), but
also because it was seemingly done outside of the courts.

The significance of The Thin Blue Line is again with us today with the podcast Serial, hosted by
journalist Sarah Koenig. The podcast analyzes the records from the 1999 trial and conviction of Adnan
Syed, a then-17-year-old high school student, who was convicted of killing his ex-girlfriend. 30  While
Koenig’s stated purpose is merely to understand the ins-and-outs of the trial, not necessarily to get Syed’s
sentence overturned, she does identify a degree of uncertainty about the trial’s verdict. Unlike Morris,
Koenig is not quite convinced of her subject’s innocence as Morris was, but she is equally interested in
how the legal system determines that guilt and innocence, often showing how decidedly extralegal
matters can play a serious role. 31

Image courtesy of Columbia Law  School

29. Which of the following gives accurate information based on the graph?



A) NO CHANGE
B) (the data do not account for repeated attempts to overturn verdicts),
C) (in 1989, the direct-appeal reversal rate was approximately 14%),
D) (one that actually trended downward in the years after Morris’s film),

30.

A) NO CHANGE
B) Koenig’s stated purpose
C) Because Koenig’s stated purpose
D) However, Koenig’s stated purpose

31. The author is considering deleting the phrase as Morris was, placing the comma after the
word innocence. Should the phrase be kept or deleted?

A) Kept, because the contrast with Errol Morris’s project is not clear without it.
B) Kept, because Koenig is clearly interested in duplicating Morris’s work in the podcast

format.
C) Deleted, because the information is given elsewhere in the sentence.
D) Deleted, because it is not reasonable to suppose that a film and a podcast could be

usefully compared.

Morris’s film and 32  Koenig’s podcast both raise some serious questions about the legal system. For
instance, how conclusive does the evidence have to be to prove someone’s guilt? And how can questions
of innocence or guilt ever be determined by so many imperfect human actors? 33  They both remind us
that even though justice itself may be blind, and the U.S. court system prides itself on legal objectivity,
such a thing may not be possible, especially as it promises that all of those on trial are innocent until
proven guilty.

32.

A) NO CHANGE
B) the podcast of Koenig’s
C) the podcast Koenig is making
D) Koenig’s

33.

A) NO CHANGE
B) Koenig and Morris
C) The two
D) DELETE the underlined portion (beginning the sentence at the word Both).



Questions 34–44 are based on the following passage.

Seein g Her Wa y  t o Spa ce

[1]

On the strength of these achievements, Ochoa was selected for a NASA space mission in 1990. She
became the first Hispanic female astronaut and the first in space in 1993. 34  Ochoa’s career at NASA
has been every bit as illustrious as one would expect 35  of Hispanic descent: in 2013, she became the
first person and the second woman to become director of NASA’s Johnson Space Center.

[2]

Her second patent came in 1989, for a device that identifies the positional coordinates of objects with a
new kind of precision, the kind required in military operations. The device, which 36  is characterized by
their almost exact precision, uses the light and movement data to compute a specific spatial coefficient.
The images produced by this device allow a mathematical precision that digital photography simply
cannot provide. This invention has had popular applications as well, 37  including advances in face-
recognition technology and airport-security scanning devices.

34.

A) NO CHANGE
B) Ochoas’s
C) Ochoas’
D) Ochoas

35. If the punctuation were to be adjusted accordingly, the best placement for the underlined
portion would be:

A) where it is now.
B) after the word she.
C) after the word person.
D) after the word Center.

36.

A) NO CHANGE
B) are characterized by their
C) are characterized by its
D) is characterized by its

37. Which of the following true choices would best support the idea presented in the first part of
this sentence?

A) NO CHANGE
B) though scientists can sometimes be less interested in popular applications than in

scientific soundness.
C) but popular is a relative term when you’re talking about high-level, complex scientific

discoveries.
D) which is not to say that like people were sitting around reading the patent for fun or

anything.

[3]



Ellen Ochoa was born in Los Angeles, CA, in 1958. She did her primary schooling in La Mesa, and
went on to get a bachelor’s degree in physics from San Diego State University. She earned a Ph.D. from
Stanford in electrical engineering in 1981. 38  San Diego State University is a good school, but Stanford
is a truly great research institution.

[4]

Ochoa was first 39  revere for her research. Her most notable contribution is an optical system that
can detect defects in a repeating pattern. Her first patent came in 1987 for a special camera that could
correct in real time. 40  Unlike digital technology, which can operate neither quickly nor accurately
enough in space missions, Ochoa’s optical analysis device uses laser light technology 41  instead of the
traditional digital. The technology operates on electromagnetic wavelengths and produces instantaneous
hologram images that are themselves incorporated into the final image output. This technology has
enabled the further development of such optics technology as powerful telescopes that can see through
electromagnetic aberrations to accurate images.

38. Which of the following true sentences would best conclude this paragraph and support the
main idea of the passage?

A) NO CHANGE
B) Despite her fairly conventional beginnings, Ochoa has gone on to become one of the

most revered Hispanic women in science.
C) Ochoa is a fairly common surname for celebrities: Guillermo Ochoa is a soccer player,

Amparo a singer, and Lorena a golfer.
D) On average, it takes approximately five years to earn a doctorate in electrical

engineering.

39.

A) NO CHANGE
B) reverent
C) referred
D) revered

40.

A) NO CHANGE
B) Rather than using digital technology,
C) Using her knowledge of digital technology,
D) A specialist in non-digital technology,

41.

A) NO CHANGE
B) in the place of digital.
C) not digital technology.
D) DELETE the underlined portion (ending the sentence with a period).

[5]

Ochoa’s third patent was issued in 1990. 42  This technology enables a user to filter 43  two-
dimensional images to focus on particular parts of that image with equal precision. An electronic system
ranks the components of image, removing the “noise” that is irrelevant to the desired part of the image.



This technology gives a three-dimensional perspective to two-dimensional objects, essentially offering
users the ability to search an image with the same range of motion and perspective that they could use
when analyzing a real-life object. This patent has had an obvious role in high-definition cameras, but it
has also led to innovations in other areas, such as fingerprint-recognition software.

42. At this point, the writer is considering adding the following true statement.

A design patent typically lasts for 14 years, but a utility patent lasts for 20.

Should the writer make this addition here?

A) Yes, because it helps to clarify many parts of the passage that discuss patents.
B) Yes, because the statement is true and advances the larger cause of education.
C) No, because the statement removes the focus from Ellen Ochoa’s career and

accomplishments.
D) No, because patents are a politically sensitive topic when there are competing claims to

them.

43.

A) NO CHANGE
B) a two-dimensional image
C) one or two dimensional images
D) a pair of dimensional images

44. The best sequence for the paragraphs would be

A) 1, 2, 3, 4, 5
B) 2, 4, 3, 5, 1
C) 3, 4, 2, 5, 1
D) 4, 2, 3, 1, 5

STOP
If you finish before time is called, you may check your work on this section only.

Do not turn to any other section in the test.



Math Test – No Calculator
25 MINUTES, 20 QUESTIONS

Turn to Section 3 of your answer sheet to answer the questions in this section.

DIRECTIONS

For questions 1-15, solve each problem, choose the best answ er from the choices provided, and f ill in the corresponding circle on
your answ er sheet. For questions 16-20, solve the problem and enter your answ er in the grid on the answ er sheet. Please refer to
the directions before question 16 on how  to enter your answ ers in the grid. You may use any available space in your test booklet
for scratch w ork.

NOTES

1. The use of a calculator is not permitted.
2. All variables and expressions used represent real numbers unless otherw ise indicated.
3. Figures provided in this test are draw n to scale unless otherw ise indicated.
4. All f igures lie in a plane unless otherw ise indicated.
5. Unless otherw ise indicated, the domain of a given function f is the set of all real numbers x for w hich f(x) is a real number.

REFERENCE

The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 2π .
The sum of the measures in degrees of the angles of a triangle is 180.

1. David is planning a dinner for his birthday. At one restaurant, the cost per person for dinner
is $15, with an additional one-time set-up charge of $35. David has a maximum budget of
$150. If p represents the number of people (including David) who will attend the dinner,
which of the following inequalities represents the number of people who can attend within
budget?

A) 15p ≤ 150 + 35
B) 35 ≤ 150 – 15p



C) 15p ≥ 150 – 35
D) 35 ≥ 150 – 15p

2. When a virus breaks out, each infected person can infect multiple new people. In a
particularly bad flu outbreak at an elementary school, the number of infected people triples
each day in the first school week of January. If 5 people were sick with the flu on Monday,
which of the following equations best predicts the number of infected people, I(d), d days
after Monday?

A) I(d) = 5 × 3d2

B) I(d) = 5d3

C) I(d) = 5 × 3d

D) I(d) = 5 × 9d

3. During the month of July, the number of units, y, of a certain product sold per day can be
modeled by the function y = –3.65x + 915, where x is the average daily temperature in
degrees Fahrenheit. Which of the following statements must be true?

A) As the temperature increases, the number of units sold decreases.
B) As the temperature increases, the number of units sold remains constant.
C) As the temperature increases, the number of units sold increases.
D) There is no linear relationship between temperature and the number of units sold.

4. Newton’s law of gravitation describes the strength of the force F between two objects with

masses M and m separated by a distance of r units and is defined as F = . Which of

the following gives the value of Newton’s gravitational constant G, in terms of F, M, m, and

r ?

A) G = Fr2Mm

B) G = 

C) G = 

D) G = 

5. Which of the following expressions is equivalent to (4s) ?

A)

B)

C) 2

D)

6. If A and B both lie on a circle with an area of 16π, and the length of  is 2π, what is the
radian measure of the central angle between A and B ?



A)

B)

C)

D)

7. Oil is being drained from an oil tank at a constant linear rate. Four hours after draining of
the tank began, the volume of oil in the tank was 740 gallons, and seven hours after
draining of the tank began, the volume was 545 gallons. Which of the following functions
best models v(t), the volume of oil in the tank, in gallons, t hours after draining of the tank
began?

A) v(t) = 740 – t
B) v(t) = 740 – 65t
C) v(t) = 1000 – 195t
D) v(t) = 1000 – 65t

8. What is the result of multiplying 8s2 – 6s + 2 by 4s – 1 ?

A) 14s – 2
B) 16s2 + 2s + 2
C) 32s3 – 16s2 + 2s + 2
D) 32s3 – 32s2 + 14s – 2

9. If the equation for a parabola is y = 5(x − 3)2 – 3, which of the following points represents
the parabola’s vertex?

A) (3, –3)
B) (3, 0)
C) (0, –3)
D) (–3, 3)

10.

In the equation above, what is the value of c ?

A) –4

B) −

C) −



D)

11.

In the figure above, O is the center of the circle and the diameter is 10. If the area of the
shaded region is π, what is the length of minor arc XY ?

A)

B)

C)

D) 5π

12.

x + 3y = 42
3x − y =   8

In the system of equations above, how many points of intersection do the equations share
and what is their relationship, if any?

A) Zero, and the lines are parallel.
B) Infinitely many, and the lines are the same line.
C) One, and the lines have no relationship.
D) One, and the lines are perpendicular.

13.



The figure above shows the graph in the xy-plane of the function f. If q, r, s and t are
distinct real numbers, which of the following could be f(x) ?

A) f(x) = (x – q)2

B) f(x) = (x − r)(x + s)
C) f(x) = (x − r)(x + s)(x + t)
D) f(x) = (x − q)(x − r)(x + s)(x + t)

14. A 40-foot tall arch with a parabolic shape has a line drawn between the bases of the two
legs of the arch. If the height above the ground, y, of the arch can be written as the
function y(x) = a(x − 20)(x + 20), where x represents the horizontal distance along the line
between the bases from a point on the ground directly under the highest point of the arch,
then what is the value of negative constant a ?

A) −

B) −

C) −

D) –20

15.



The graph of f(x) is shown in the xy-plane above. Which of the following could be the
graph of – [f(x − 2) + 3] ?

A)

B)

C)

D)



DIRECTIONS

For questions 16-20, solve the problem and enter your answ er in the grid, as described below, on the answ er sheet.

1. Although not required, it is suggested that you w rite your answ er in the boxes at the top of the columns to help you f ill in the circles
accurately. You w ill receive credit only if  the circles are f illed in correctly.

2. Mark no more than one circle in any column.
3. No question has a negative answ er.
4. Some problems may have more than one correct answ er. In such cases, grid only one answ er.

5. Mixed numbers such as 3  must be gridded as 3.5 or 7/2. (If   is entered into the grid, it w ill be interpreted as , not as 3 .)

6. Decimal Answers: If  you obtain a decimal answ er w ith more digits than the grid can accommodate, it may be either rounded or truncated,
but it must f ill the entire grid.

Acceptable w ays to grid  are:

Answ er: 201 – either position is correct



NOTE: You may start your answ ers in any column, space permitting. Columns you don’t need to use should be left blank.

16.

h(t) = at2

As a space probe descends to the surface of Mars, its distance in meters above the surface
can be modeled by the equation above. If t is the time in seconds it will take the probe to
reach the surface, and it takes the probe 8 seconds to descend the final 120 meters to the
surface, what is the value of the deceleration constant a ?

17.

3h – j = 7
2h + 3j = 1

Based on the system of equations above, what is the value of h ?

18. A rectangular box has a volume of 24. If the length is halved and the height is tripled, what
will be the new volume of the box?

19. If 6e(e + 3) = 3e(2e + 4) + 5, what is the value of e ?

20. Abeena is making punch for a winter party in a punch bowl that can hold at most 9 quarts.
She wants to get as much vitamin C in her punch as possible, so she is using only orange
juice and grape juice. She has 6 quarts of orange juice, which has 2 grams of vitamin C per
quart, and 7 quarts of grape juice, which has 1 gram of vitamin C per quart. If there are 4
cups in a quart, what is the greatest possible amount of vitamin C, in grams, that Abeena
can have in one cup of her punch?

STOP
If you finish before time is called, you may check your work on this section only.

Do not turn to any other section in the test.



Math Test – Calculator
55 MINUTES, 38 QUESTIONS

Turn to Section 4 of your answer sheet to answer the questions in this section.

DIRECTIONS

For questions 1-30, solve each problem, choose the best answ er from the choices provided, and f ill in the corresponding circle on
your answ er sheet. For questions 31-38, solve the problem and enter your answ er in the grid on the answ er sheet. Please refer to
the directions before question 31 on how  to enter your answ ers in the grid. You may use any available space in your test booklet
for scratch w ork.

NOTES

1. The use of a calculator is permitted.
2. All variables and expressions used represent real numbers unless otherw ise indicated.
3. Figures provided in this test are draw n to scale unless otherw ise indicated.
4. All f igures lie in a plane unless otherw ise indicated.
5. Unless otherw ise indicated, the domain of a given function f is the set of all real numbers x for w hich f(x) is a real number.

REFERENCE

The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 2π .
The sum of the measures in degrees of the angles of a triangle is 180.

1. If 16a2 + 4a – 6 = 0, what is a possible value of a ?

A) –0.75
B) –0.5
C) 0
D) 1



2. In order to make a profit, a zoo needs to sell at least 350 admission tickets each day. Four
student groups, each of which includes 48 students, have purchased tickets for admission. If
z represents the number of additional tickets sold today, and the zoo made its daily profit
goal, which of the following inequalities could represent all possible values for z ?

A) 4(48) + z ≤ 350
B) 4(48) + z ≥ 350
C) 4(48) – z ≤ 350
D) 4(48) – z ≥ 350

3. A country’s birth rate is the number of births per year per 1,000 people in the country, and
a country’s death rate is the number of deaths per year per 1,000 people. Immigration
refers to the number of people who move into a country each year, and emigration refers to
the number of people who move out of the country each year. A country’s population
growth is determined by these four variables. Table 1 gives birth, death, immigration, and
emigration rates in four countries and lines 1-4 in Figure 1 model the population for the
four countries shown over time.

Line 1 represents which country’s population?

A) East Zealand
B) West Zealand
C) North Zealand
D) South Zealand

4. At the start of a new movie at the Cineplex 16, there are 250 people in the theater. However,
10% of the people walk out of the theater within the first 15 minutes of the movie starting.
If 10% of the remaining moviegoers leave in the next 15 minutes and this rate continues for
the duration of the movie, which of the following graphs correctly models the number of
people in the theater during the movie?



A)

B)

C)

D)

5.

Which of the following includes all possible values of y in the equation above?

A) {–6}
B) {–6, 6}
C) {6}
D) {6, 36}

6.



The scatterplot above displays the marathon times of the eight members of a running club
in relation to their ages and the line of best fit. How many people have times at least fifteen
minutes faster than what would be expected based on the line of best fit?

A) One
B) Two
C) Three
D) Four



Questions 7 and 8 refer to the following information.

The table below shows the relative investment in alternative energy sources in the United States
by type. One column shows the relative investment in 2007 of $75 million total invested in
alternative energy. The other column shows the projected relative investment in 2017 given
current trends. The total projected investment in alternative energy in 2017 is $254 million.

Un it ed St a t es In v est m en t  in  A lt ern a t iv e En ergy  Sou rces

 A ct u a l  2007 In v est m en t Project ed 2017 In v est m en t
Biofu els 0.3 1 0.3 4
Win d 0.4 0 0.3 2
Sola r 0.2 7 0.3 0
Fu el Cells 0.02 0.04
T ot a l 1 .00 1 .00

7. Based on the information in the table, if an investment was made in alternative energy in
2007, what is the probability that the money was invested in wind resources?

A)

B)

C)

D)

8. Based on the information in the table, which of the following statements is the most
accurate?

A) The value of the 2007 investment in biofuels was approximately $50 million.
B) The portion of total alternative energy investment focused on wind sources is projected

to decrease by 8% in 2017.
C) The dollar amount invested in fuel cells in 2007 is projected to double in 2017.
D) The top three types of alternative energy were invested in more equally in 2007 than

they are projected to be in 2017.



9. Monster Truck Inc. leases a new truck for a down payment of $3,200 plus monthly
payments of $380 per month for 36 months. Which of the following functions f represents
the total amount paid, in dollars, after m months, where 0 ≤ m ≤ 36 ?

A) f(m) = 380 + 3,200m
B) f(m) = 3,200 + 36m
C) f(m) = 3,200 + 380m
D) f(m) = 10,480 – 380m

10. What is the equation of a line that contains the point (6, –5) and has an x-intercept of 3 ?

A) y = − x + 5

B) y = − x + 3

C) y = − x + 3

D) y = x + 5

11. A single frame of 35 mm film is about three-quarters of an inch long. A film reel holds up to
1,000 feet of film. How many reels are required for a two-hour, forty-seven minute film
shot at 24 frames per second?

A) 13
B) 14
C) 15
D) 16

12. Hua needs to receive completed surveys from at least 3,800 potential voters in her city. She
has noticed that for every 5 surveys she sends out, only 1 survey is completed. Last week she
received 1,350 completed surveys, and this week she received 900 completed surveys. Hua
plans to send out s additional surveys. Which of the following inequalities shows all possible
values for s that would ensure that Hua receives 3,800 completed surveys?

A) s ≥ 1,550
B) s ≥ 2,250
C) s ≥ 7,750
D) s ≥ 12,250

13.



In the figure above C is the midpoint of BD and AC = DE. What is the value of n ?

A) 30
B) 45
C) 60
D) Cannot be determined from the information given

14. Allie is a caterer who is building 4 sandwich platters. Each sandwich platter contains turkey
slices that weigh 2 ounces each and bread slices that weigh 1 ounce each. In each platter,
she has a total of 100 slices of turkey and bread that weigh a total of 160 ounces. Solving
which of the following system of equations yields the number of turkey slices, t, and the
number of bread slices, b, that are in the 4 sandwich platters?

A)  t + b = 100
2t + b = 160

B)  t + b = 160
2t + b = 100

C)  t + b = 400
2t + b = 160

D)  t + b = 400
2t + b = 640

15.

4a + 2z = 10
   –3a + z = –10

Based on the system of equations above, what is the value of 10a ?

A) –10
B) –1
C) 3



D) 30

16. Isabella has $1,000 to invest and explores a number of options at her local bank. After
learning about her options, she decides to deposit her $1,000 into a high-yield savings
account that compounds at an annual rate of 4%, compounded quarterly. The banker tells
Isabella that her projected earnings in dollars, P, as a function of time in years, t, can best
be represented by the equation P(t) = 1000(1.01)4t. Which of the following graphs best
illustrates Isabella’s projected earnings over time?

A)

B)

C)

D)

17.



Which of the following quadratic equations is represented in the graph above?

A) y = x2 – x − 6
B) y = x2 + x − 12
C) y = x2 + 6x + 9
D) y = x2 + 5x + 6

18. Dahlia is competing in a group stair-climbing relay challenge with two of her friends. They
will take turns climbing the stairs of two of Metropolis’s tallest buildings. The three of them
each plan to climb an equal number of stairs, and Dahlia will go first. The first building has
s stairs, and the second building has 3,639 stairs. During the race, Dahlia runs out of energy
and is only able to complete 75% of her goal. What is the total number of stairs that Dahlia
climbs?

A) 0.75( s + 1,213)

B) 0.75( s + 3,639)

C) 75( s + 1,213)

D) 75( s + 3,639)

19. Thirty-six percent of the 315 million people residing in the United States currently hold a
passport. Of these passport-holding individuals, 8% travel internationally every year. Of
those who travel internationally every year, approximately 10% visit European countries.
How many U.S. residents visit European countries every year?

A) 9,072
B) 90,720
C) 907,200
D) 9,072,000



20. If the third degree polynomial x3 – 10x2 + 12x + 72 can be factored to (x + 2) · y2, what is y
in terms of x ?

A) x − 6
B) x − 3
C) x − 1
D) x + 1

21.

To better measure the effects of increases in poaching, the nation of Wakanda began a
study in 2000 to track the number of elephants in each of the country’s three
administrative districts. Every two years, researchers performed a count of the number of
elephants in each region; these counts were performed in January. The table above shows
the results of the study.

Researchers determine that at a 95% confidence level, their margin of error for the
population of elephants in 2010 was 17.4. If the actual population in 2010 is within the
confidence interval, what is the lowest possible population of elephants in Wakanda in 2010
?

A) 1,317
B) 1,318
C) 1,319
D) 1,320

22.



In figures I and II above, two stacks of identical carpenter’s sawhorses are shown, with
heights of 92 and 60 inches, respectively. The height, in inches, of a stack of k sawhorses is
given by the function h(k) = 16k + 12, where k is a positive integer and k ≥ 1. The number
12 in the function represents which of the dimensions shown in Figure III ?

A) a, the height of one sawhorse
B) b, the distance from the bottom of one sawhorse to the bottom of the next highest

sawhorse
C) c, the distance from the top of one sawhorse to the bottom of the next highest

sawhorse
D) d, the width of a sawhorse at the top

23.

In the figure above, if sin a = cos b, which of the following is closest to the length of DF ?

A) 5.6
B) 8.7
C) 11.2
D) 12

24.



Rick, Shane, and Darryl work at a widget factory. The table above shows the number of
hours they each spent at the factory on a given day, the number of widgets they produced,
and the number of 15-minute breaks they took while they were at the factory. Each man
works at a constant rate.

Rick and Shane are each assigned an equal number of widgets. Neither will take breaks in
order to complete this assignment as quickly as possible. Rick offers to do a certain
percentage of Shane’s assignment so that they both finish at the same time. What
percentage of Shane’s original assignment does Rick do?

A) 12.5%
B) 14.3%
C) 16.7%
D) 25%

25.

The graph above represents the effect of efforts to reintroduce Chrysocyon brachyurus, a
wolf-like predator, to Uruguay. It tracks the population of both Chrysocyon brachyurus
and Sylvilagus brasiliensis, the rabbit species that is a primary food-source.

For which of the following periods did the Sylvilagus brasiliensis population undergo the
greatest percent decrease?

A) ’91-’92
B) ’93-’95
C) ’99-’00
D) ’00-’01



26.

y = x2 – 2x
y = 2x − 1 

This system has two solutions for (x, y). What is the larger value of x ?

A) 2 − 

B)

C) 2 + 

D) 5

27. If csc θ = 1.66, then tan θ =

A) 0.60
B) 0.76
C) 1.32
D) 1.76

28.

A group of patients is recruited for a clinical trial. Their heights, recorded in centimeters, are
listed in the table above. Two more patients are recruited to the study. After these patients
join, the mean height is 169 cm. Which of the following could be the heights of the two new
patients?

A) 146 cm and 177 cm
B) 150 cm and 188 cm
C) 165 cm and 177 cm
D) 157 cm and 186 cm

29. What is the equation of the line that passes through the point (2.75, 0.975) and has an x-
intercept of 2 ?

A) y + 5.9 = 2.5x
B) 4y + 12x = 29.1
C) 6y + 27.15 = 12x
D) 10y – 13x = –26

30. A bacteria population, P, can be modeled by the equation P = P010k t, where P0 is the
bacteria population at the beginning of the experiment, t is the time in hours since the
beginning of the experiment, and k is a positive constant. Which of the following gives the
time, t, in terms of k, P, and P0 ?

A) t = 



B) t = 

C) t = 

D) t = k log



DIRECTIONS

For questions 31-38, solve the problem and enter your answ er in the grid, as described below, on the answ er sheet.

1. Although not required, it is suggested that you w rite your answ er in the boxes at the top of the columns to help you f ill in the circles
accurately. You w ill receive credit only if  the circles are f illed in correctly.

2. Mark no more than one circle in any column.
3. No question has a negative answ er.
4. Some problems may have more than one correct answ er. In such cases, grid only one answ er.

5. Mixed numbers such as 3  must be gridded as 3.5 or 7/2. (If   is entered into the grid, it w ill be interpreted as , not as 3 .)

6. Decimal Answers: If  you obtain a decimal answ er w ith more digits than the grid can accommodate, it may be either rounded or truncated,
but it must f ill the entire grid.

Acceptable w ays to grid  are:

Answ er: 201 - either position is correct



NOTE: You may start your answ ers in any column, space permitting. Columns you don’t need to use should be left blank.

31. Dan orders a soccer jersey online. If the jersey costs 40 euros and one euro is worth 1.2
dollars, how many dollars did Dan pay for the jersey?

32. An ice cream cart vendor sells 50 popsicles on an average fall day. During the summer, the
ice cream cart vendor sells 7 less than twice as many popsicles per day than he does on the
average fall day. How many popsicles does the ice cream cart vendor sell in 6 summer
days?

33.

1.3g + 1.7h = 5
3h = 20 + 13g

Based on the system of equations above, what is the value of h ?

34.

The table above illustrates the results of a political poll. Five hundred voters were first asked
whether they were registered as Democrat, Republican, or Independent. The voters were
then asked whether they planned to vote for Candidate A, for Candidate B, or were
Undecided. What percent of the registered Democrats plan to vote for Candidate A ?
(Disregard the percent symbol when gridding your answer.)

35.

x ≥ 0
  3y – 2x ≥ –12

2x + 5y ≤ 20



What is the area of the triangle formed in the xy-plane by the system of inequalities above?

36. When (x2 + 2x − 3)(2x + 5) – (x + 1)(x − 1)(x + 3) is expressed in the form ax3 + bx2 + cx +
d, what is the value of a + b + c + d ?



Questions 37 and 38 refer to the following information.

Nile is a track & field athlete at North Sherahan High School. He hopes to qualify for the
Olympic Games in his best field event, the javelin throw. He experiments with different
javelin weights to build his arm strength and currently measures the results in feet.

37. The distance at which Nile can throw a javelin is inversely proportional to the weight of
that javelin. Nile can throw a 1.5 pound javelin exactly 260 feet. How far would Nile be able
to throw a two pound javelin, in feet, assuming all other factors remain constant?
(Disregard units when inputting your answer.)

38. During his preparations, Nile realizes that the upcoming Olympic qualifying competition
will be judged in meters, rather than feet or yards. Nile wants to make sure he can throw
the javelin the minimum required distance so he can advance in the competition. If his
current best throw is 60 yards, and one yard is approximately 0.9144 meters, how much
further, to the nearest yard, must he throw in order to achieve the minimum required
distance of 68.58 meters to qualify for the Olympics? (Disregard units when gridding your
answer.)

STOP
If you finish before time is called, you may check your work on this section only.

Do not turn to any other section in the test.



SAT Essay

ESSAY BOOK

DIRECTIONS

The essay gives you an opportunity to show  how  effectively you can read and comprehend a passage and w rite an essay analyzing the
passage. In your essay you should demonstrate that you have read the passage carefully, present a clear and logical analysis, and use
language precisely.

Your essay must be w ritten on the lines provided in your answ er sheet booklet; except for the planning page of the answ er booklet, you
w ill receive no other paper on w hich to w rite. You w ill have enough space if you w rite on every line, avoid w ide margins, and keep your
handw riting to a reasonable size. Remember that people w ho are not familiar w ith your handw riting w ill read w hat you w rite. Try to w rite
in print so that w hat you are w riting is legible to those readers.

You have 50 minutes to read the passage and write an essay in response to the prompt provided inside this booklet.

REMINDER

— Do not w rite your essay in this booklet. Only w hat you w rite on the lined pages of your answ er booklet w ill be evaluated.

— An off-topic essay w ill not be evaluated.

As you read the passage below, consider how the author uses

• evidence, such as facts or examples, to support claims.
• reasoning to develop ideas and to connect claims and evidence.
• stylistic or persuasive elements, such as word choice or appeals to emotion, to add power to

the ideas expressed.

Speech  of A lexa n der t h e Grea t , from  T he Campaigns of A lexander by  A rria n .

1 I obser v e,  g en t lem en , th a t  w h en  I w ou ld lea d y ou  on  a  n ew  v en tu r e y ou  n o lon g er  follow  m e w ith  y ou r  old spir it .  I
h a v e a sked y ou  to m eet  m e th a t  w e m a y  com e to a  decision  tog eth er : a r e w e, u pon  m y  a dv ice,  to g o for w a r d, or ,
u pon  y ou r s,  to tu r n  ba ck?

2 If y ou  h a v e a n y  com pla in t  to m a ke a bou t  th e r esu lts of y ou r  effor ts h ith er to,  or  a bou t  m y self a s y ou r  com m a n der ,
th er e is n o m or e to sa y .  Bu t  let  m e r em in d y ou : th r ou g h  y ou r  cou r a g e a n d en du r a n ce y ou  h a v e g a in ed possession  of
Ion ia ,  th e Hellespon t ,  both  Ph r y g ia s,  Ca ppa docia ,  Pa ph la g on ia ,  Ly dia ,  Ca r ia ,  Ly cia ,  Pa m ph y lia ,  Ph oen icia ,  a n d
Eg y pt; th e Gr eek pa r t  of Liby a  is n ow  y ou r s,  tog eth er  w ith  m u ch  of A r a bia ,  low la n d Sy r ia ,  Mesopota m ia ,  Ba by lon ,
a n d Su sia ; Per sia  a n d Media  w ith  a ll th e ter r itor ies eith er  for m er ly  con tr olled by  th em  or  n ot  a r e in  y ou r  h a n ds; y ou
h a v e m a de y ou r selv es m a ster s of th e la n ds bey on d th e Ca spia n  Ga tes,  bey on d th e Ca u ca su s,  bey on d th e Ta n a is,  of
Ba ctr ia ,  Hy r ca n ia ,  a n d th e Hy r ca n ia n  sea ; w e h a v e dr iv en  th e Scy th ia n s ba ck in to th e deser t ; a n d In du s a n d
Hy da spes,  A cesin es a n d Hy dr a otes flow  n ow  th r ou g h  cou n tr y  w h ich  is ou r s.  With  a ll th a t  a ccom plish ed, w h y  do y ou
h esita te to ex ten d th e pow er  of Ma cedon —y ou r  pow er —to th e Hy ph a sis a n d th e tr ibes on  th e oth er  side? A r e y ou
a fr a id th a t  a  few  n a t iv es w h o m a y  st ill be left  w ill offer  opposit ion ? Com e, com e! Th ese n a t iv es eith er  su r r en der
w ith ou t  a  blow  or  a r e ca u g h t  on  th e r u n —or  lea v e th eir  cou n tr y  u n defen ded for  y ou r  ta kin g ; a n d w h en  w e ta ke it ,
w e m a ke a  pr esen t  of it  to th ose w h o h a v e join ed u s of th eir  ow n  fr ee w ill a n d fig h t  on  ou r  side.

3 For  a  m a n  w h o is a  m a n , w or k, in  m y  belief,  if it  is dir ected to n oble en ds,  h a s n o object  bey on d itself; n on e th e less,  if
a n y  of y ou  w ish  to kn ow  w h a t  lim it  m a y  be set  to th is pa r t icu la r  ca m pa ig n , let  m e tell y ou  th a t  th e a r ea  of cou n tr y
st ill a h ea d of u s,  fr om  h er e to th e Ga n g es a n d th e Ea ster n  ocea n , is com pa r a t iv ely  sm a ll…Ou r  sh ips w ill sa il r ou n d
fr om  th e Per sia n  Gu lf to Liby a  a s fa r  a s th e Pilla r s of Her cu les,  w h en ce a ll Liby a  to th e ea stw a r d w ill soon  be ou r s,
a n d a ll A sia  too,  a n d to th is em pir e th er e w ill be n o bou n da r ies bu t  w h a t  God Him self h a s m a de for  th e w h ole w or ld.

4 Bu t  if y ou  tu r n  ba ck n ow , th er e w ill r em a in  u n con qu er ed m a n y  w a r like peoples betw een  th e Hy ph a sis a n d th e
Ea ster n  Ocea n , a n d m a n y  m or e to th e n or th w a r d a n d th e Hy r ca n ia n  Sea ,  w ith  th e Scy th ia n s,  too,  n ot  fa r  a w a y ; so
th a t  if w e w ith dr a w  n ow  th er e is a  da n g er  th a t  th e ter r itor y  w h ich  w e do n ot  y et  secu r ely  h old m a y  be st ir r ed to
r ev olt  by  som e n a t ion  or  oth er  w e h a v e n ot  y et  for ced in to su bm ission . Sh ou ld th a t  h a ppen , a ll th a t  w e h a v e don e



a n d su ffer ed w ill h a v e pr ov ed fr u it less—or  w e sh a ll be fa ced w ith  th e ta sk of doin g  it  ov er  a g a in  fr om  th e beg in n in g .
Gen tlem en  of Ma cedon , a n d y ou , m y  fr ien ds a n d a llies,  th is m u st  n ot  be.  Sta n d fir m ; for  w ell y ou  kn ow  th a t
h a r dsh ip a n d da n g er  a r e th e pr ice of g lor y ,  a n d th a t  sw eet  is th e sa v ou r  of a  life of cou r a g e a n d of dea th less r en ow n
bey on d th e g r a v e…

5 I cou ld n ot  h a v e bla m ed y ou  for  bein g  th e fir st  to lose h ea r t  if I,  y ou r  com m a n der ,  h a d n ot  sh a r ed in  y ou r
ex h a u st in g  m a r ch es a n d y ou r  per ilou s ca m pa ig n s; it  w ou ld h a v e been  n a tu r a l en ou g h  if y ou  h a d don e a ll th e w or k
m er ely  for  oth er s to r ea p th e r ew a r d. Bu t  it  is n ot  so.  You  a n d I,  g en t lem en , h a v e sh a r ed th e la bou r  a n d sh a r ed th e
da n g er ,  a n d th e r ew a r ds a r e for  u s a ll.  Th e con qu er ed ter r itor y  belon g s to y ou ; fr om  y ou r  r a n ks th e g ov er n or s of it
a r e ch osen ; a lr ea dy  th e g r ea ter  pa r t  of its tr ea su r e pa sses in to y ou r  h a n ds,  a n d w h en  a ll A sia  is ov er r u n , th en
in deed I w ill g o fu r th er  th a n  th e m er e sa t isfa ct ion  of ou r  a m bit ion s: th e u tm ost  h opes of r ich es or  pow er  w h ich  ea ch
on e of y ou  ch er ish es w ill be fa r  su r pa ssed, a n d w h oev er  w ish es to r etu r n  h om e w ill be a llow ed to g o,  eith er  w ith  m e
or  w ith ou t  m e. I w ill m a ke th ose w h o sta y  th e en v y  of th ose w h o r etu r n .

Write an essay in w hich you explain how  Alexander the Great builds an argument to persuade his exhausted troops to continue their
advances into India. In your essay, analyze how  Alexander the Great uses one or more of the features listed above (or features of your
ow n choice) to strengthen the logic and persuasiveness of his argument. Be sure that your analysis focuses on the most relevant
aspects of the passage.

Your essay should not explain w hether you agree w ith Alexander the Great’s claims, but rather explain how  he builds an argument to
persuade his audience.

END OF TEST

DO NOT RETURN TO A PREVIOUS SECTION.



Chapter 27
Practice Test 4: Answers and Explanations



PRACTICE TEST 4 ANSWER KEY

Section 1: Reading

1. B
2. C
3. C
4. D
5. D
6. B
7. A
8. A
9. B
10. A
11. C
12. D
13. B
14. D
15. B
16. B
17. C
18. C
19. B
20. D
21. B
22. C
23. A
24. A
25. C
26. A
27. B
28. B
29. A
30. B
31. D
32. C
33. D
34. B
35. A
36. C
37. B
38. C
39. A
40. D



41. D
42. A
43. C
44. D
45. A
46. D
47. A
48. B
49. D
50. D
51. C
52. C

Section 2: Writing & Language

1. D
2. B
3. A
4. C
5. D
6. B
7. A
8. C
9. C
10. C
11. D
12. B
13. A
14. B
15. A
16. A
17. D
18. D
19. C
20. D
21. B
22. A
23. A
24. C
25. D
26. B
27. B
28. C
29. D
30. A



31. C
32. A
33. B
34. A
35. C
36. D
37. A
38. B
39. D
40. B
41. D
42. C
43. B
44. C

Section 3: Math (No Calculator)

1. B
2. C
3. A
4. B
5. D
6. C
7. D
8. D
9. A
10. B
11. A
12. D
13. C
14. C
15. B

16.  or 3.75

17. 2
18. 36

19.  or 0.833

20.  or 0.416 or 0.417

Section 4: Math (Calculator)

1. A
2. B
3. D



4. A
5. B
6. C
7. C
8. B
9. C
10. A
11. D
12. C
13. B
14. D
15. D
16. B
17. A
18. A
19. C
20. A
21. C
22. C
23. B
24. B
25. D
26. C
27. B
28. D
29. D
30. B
31. 48
32. 558

33.  or 3.5

34. 16
35. 30
36. 0
37. 195
38. 15



PRACTICE TEST 4 EXPLANATIONS

Section 1: Reading
1. B The passage does not criticize readers for their reading choices; in fact, the author states in

lines 84–85 that readers read Wheatley’s poems frequently. Eliminate (A). The passage
describes both the biographical details and complications of Wheatley’s life in lines 16–36,
and Wheatley’s work and its complications in lines 70–83, which supports (B). Although the
passage does mention the work of other African American authors in lines 1–15, those works
are not the primary purpose of the passage. Eliminate (C). While the passage mentions good
deeds performed by John Wheatley lines 37–47, he is not discussed throughout. Eliminate
(D).

2. C The passage states that Wheatley was freed in lines 58–59, so (A) is incorrect. While the
passage does mention that the Wheatley family allowed Wheatley to focus on her studies in
lines 37–47, it goes on to discuss many hardships that Wheatley faced in lines 57–69, so it is
not accurate to describe her life in only positive terms. Therefore, (B) is not correct. The
passage describes Wheatley’s poetic achievements as impressive in lines 48–56, but also
points out aspects of Wheatley’s life that are complicated and not positive in lines 57–69. This
evidence best supports (C). Although the passage states that Wheatley did not view her
enslavement negatively in lines 71–83, it does not suggest that Wheatley did not think
carefully about her opinions about her enslavement. Choice (D) is incorrect.

3. C The correct answer for question 2 describes Wheatley’s life as impressive but with troubling
or confusing aspects. Although (A) refers to unhappy events from Wheatley’s life, it does not
indicate that her life was impressive. Eliminate (A). Choice (B) describes Wheatley’s
impressive literary achievements, but it does not describe aspects of her life that are troubling
or confusing, so (B) is incorrect. Choice (C) alludes to the impressive aspects of Wheatley’s
life, namely, her literary success and eventual freedom. It also describes the more troubling
aspects of her life like her poverty and struggles with racism and sexism. Therefore, (C)
provides support for (C) in question 2. Choice (D) describes Wheatley’s literary importance
but does not give details about her life, so (D) is incorrect.

4. D While the passage states that Wheatley was sold to a wealthy family from Massachusetts in
lines 22–24, it does not suggest that Wheatley gained any literary connections through the
family, so (A) is incorrect. The passage does not make reference to Wheatley’s level of fame
in Europe, so (B) is incorrect. In lines 84–85, the passage states that Wheatley’s popularity is
even greater today than it was before, so (C) is also incorrect. The passage lists prominent
people who admired Wheatley’s work in lines 48–56, and then goes on to describe aspects of
Wheatley’s life that were difficult despite her literary popularity in lines 57–69. Therefore, (D)
is the correct answer.

5. D The correct answer for question 4 notes that despite being admired by prominent people,
Wheatley still had a difficult life. Choice (A) mentions the current popularity of Wheatley’s
poems and her triumph over the odds, but the first set of lines in this answer discusses the
African American tradition more generally, so (A) is not correct. Choice (B) discusses
Wheatley’s enslavement and her positive opinions about it but does not discuss her
popularity. Eliminate (B). Like (A), (C) refers to the current popularity of Wheatley’s poems
and her triumph over the odds, but the first set of lines in the answer does not directly
support the answer to question 4. Eliminate (C). Choice (D) describes the prominent figures
who admired Wheatley’s work, as well as the difficult life circumstances that plagued her
despite her literary fame; therefore, (D) provides the best support for the correct answer to



question 4 and is the correct answer.

6. B Frederick Douglass is mentioned as someone who produced a slave narrative as opposed to a
piece of poetry or fiction. This reference serves to contrast Douglass’s writing with the writing
of those who did not write slave narratives. Therefore, (B) is correct. The passage does not
describe Douglass’s life story or compare his life to Wheatley’s, so (A) is incorrect. The
passage does not indicate that Douglass’s or Wheatley’s writings have been incorrectly
studied or categorized in literary history, so (C) is incorrect. The passage does not describe
any personal friendly connection between Douglass and Wheatley, so (D) is incorrect.

7. A In the second paragraph, the passage states that the exact circumstances are unknown, and
then describes biographical details of Wheatley’s life. This indicates that the “circumstances”
the author describes are related to the biographical details of Wheatley’s life. The passage also
states that Wheatley scholars hypothesize that it was either modern-day Gambia or
Senegal. This indicates that the specific details of Wheatley’s biography are being researched
and debated by scholars and are not yet certain. This best supports (A). The passage does not
discuss any unintended consequences of the actions described, so (B) is incorrect. The
passage does not describe climate or weather conditions during this time, so (C) is not
correct. Although the passage does refer to historical events in that the events of Wheatley’s
life occurred in history, the passage seeks specific details of Wheatley’s biography instead of
general historical context. Thus, (D) is incorrect.

8. A The passage states in lines 41–47 that Wheatley had a special aptitude for the subjects she
studied, and that her aptitude was so great that the Wheatleys allowed her to focus on these
subjects. This best supports (A). While she had an interest in poetry, that interest is not the
focus of this portion of the passage, so (B) is incorrect. This passage describes the Wheatleys’
kindness toward Wheatley in allowing her to focus on her studies, so (C) is incorrect. The
passage does not indicate that the Wheatleys’ decision to facilitate Wheatley’s interest in
academics was strange or confusing, so (D) is incorrect.

9. B The passage describes John Wheatley as progressive in lines 37–41, stating that this term is a
cruel oxymoron today. This indicates that there is a difference between how the term
progressive was applied in Wheatley’s time and how it is understood today. This use of
progressive continues in lines 65–69, which state that Wheatley was freed in a progressive
state. This would lead us to believe that her circumstances would be good, according to our
current definition of progressive. However, Wheatley continued to face adversity, which
suggests that the term progressive was used differently in the two different periods. The
author puts the word progressive in quotes to point out that the term was applied to
situations that we might not consider progressive by our current definition. This best
supports (B). The passage does not describe any of the progressive behaviors as remarkable
achievements, so (A) is incorrect. The passage does indicate that some of the circumstances
in progressive situations were not entirely positive, but does not state that those negative
circumstances must be described positively; in fact, the passage goes on to explain that the
circumstances that Wheatley faced were clearly negative. Choice (C) is incorrect. There is no
quote from Wheatley’s work indicating she used the word progressive in her writing, so (D)
is incorrect.

10. A In lines 84–90 the passage states that Wheatley’s story does not contain all the hallmarks of
overcoming adversity that we might expect from a freed slave. This means that there are
expected traits, or hallmarks, that we might expect to find in any freed slave’s story. Choice
(A) matches this meaning well, as distinctive features would be features that would allow us
to distinguish what type of story we were reading. Choices (B) and (C) do not provide a sense
of distinguishing or marking a story, so eliminate them. Choice (D) is not better than (A), as



the features mentioned are troublesome and there is no indication in the passage that
hallmarks must be troublesome. Therefore, (D) is incorrect and (A) is the correct answer.

11. C While the phrase It is wholly wrong to call the measure that we have taken Government
control of farming suggests that Roosevelt is responding to the fact that people have indeed
called the measure that, there is no evidence that the speech has anything to do with re-
election campaigning. Eliminate (A). Roosevelt asserts that some progress has been made, so
the plan has not been unsuccessful; eliminate (B). Roosevelt states that there is reason to
believe things are a little better, and he also asserts that the policies are wholly within the
purposes for which the government was established. This is consistent with (C). Roosevelt
uses we when speaking about the problems the country faces and the actions the
government has taken; he is offering an explanation, not seeking indulgence, so eliminate
(D). The correct answer is (C).

12. D The correct answer to the previous question identifies Roosevelt’s purpose as reassuring the
American public that the government’s plan is working and is a legitimate use of
government power. Choice (A) provides context for Roosevelt’s speech by explaining how the
first fireside chat worked; eliminate (A). Choice (B) provides details about what was
happening two months ago, around the time of Roosevelt’s inauguration and so before his
plan had been put into effect; eliminate (B). Choice (C) explains how Roosevelt plans to deal
with the American people by being honest at all times, but that explains how he intends to
talk, not what he is talking about or why. Eliminate (C). Choice (D) asserts that America is
working toward a definite goal and that the policies Roosevelt has been discussing are
wholly within purposes for which our American Constitutional Government was
established. This supports (C) in the previous question well. Choice (D) is correct.

13. B The passage states in lines 12–15 that the country was dying by inches. The passage then
describes the reasons that the country was dying, which include factors like trade and
commerce had declined to dangerously low levels. This indicates that the country was dying
as a result of factors like the decline of trade and commerce, falling prices, foreclosed
mortgages, and so on. These factors involve long-term trends and many various components
that accumulated over time, indicating that the country was dying over time and not
immediately. This means that the phrase by inches can be replaced by the phrase “not all at
once,” and the correct answer must mean “not all at once.” While the factors in the country’s
decline are detectable, they are not described using specific measurements, so (A) is incorrect.
Choice (B) matches “not all at once” and is therefore the correct answer. Choice (C) indicates
that the country was dying quickly or soon, which means the opposite of the phrase in
question and is thus incorrect. Choice (D) does not have anything to do with the speed,
which means it’s irrelevant.

14. D The passage states in lines 18–20 that national institutions took their actions because of their
great needs, not due to any criminal activity, so (A) is incorrect. While the national
institutions were negatively affected by the value of commodities, the passage does not state
that those institutions should not be dependent on the value of commodities, but rather that
the value had become poor. Therefore, (B) is incorrect. The passage does not refer to the
economic theories behind the institutions’ decisions, so (C) is incorrect. The passage states
that these institutions reacted to their negative situation by foreclosing mortgages, calling
loans, refusing credit, which negatively affects those who would use mortgages, loans, or
credit. This indicates that the institutions’ struggles caused unfortunate effects for investors,
so (D) is supported by the passage and is the correct answer.

15. B Choice (A) refers to Roosevelt’s intent to report his activities to the American public, but it
does not refer to his thoughts about the institutions, so (A) is not correct. Choice (B)



describes the circumstances that the institutions operated under and their subsequent actions
toward investors, so (B) supports (D) of question 14 and is the correct answer. Choice (C)
describes positive economic effects but does not describe the workings of institutions, so (C) is
incorrect. Choice (D) describes negative economic possibilities but does not describe the
workings of institutions, so (D) is incorrect.

16. B The passage is concerned with economic challenges and initiatives, not health initiatives, so
(A) is incorrect. Roosevelt describes the specific challenges faced by the citizens in lines 20–
27 and states that the challenge is not theoretical, so (B) is correct. Roosevelt states that
theories are not involved in this challenge, and he doesn’t mention the work of economic
theorists, so (C) is not supported by the passage. The passage does not state that there is no
solution to the problem, and Roosevelt goes on to state that conditions are improving in lines
28–29, so the passage does not imply that the situation cannot be resolved. Therefore, (D) is
incorrect.

17. C In the lines 28–33, Roosevelt discusses the improved economic conditions but states that he
is not going to proclaim that everything is resolved. He does not discuss politicians, so (A) is
incorrect. While he is describing current economic conditions, he does not discuss theories, so
(B) is incorrect. Roosevelt describes the current conditions positively but states that he will
not assure the public that everything is resolved, which suggests that progress in the future
will require additional attention. This indicates that the short-term gains are not guaranteed
to be long-term gains as well, which marks a difference between the short-term and the
long-term, so (C) is supported by the passage. Roosevelt does not discuss bankers or farmers,
so (D) is incorrect.

18. C Note that this question contains the word EXCEPT, indicating that the correct answer will
not be mentioned in the passage. In lines 28–33, Roosevelt states that the public has reason
to believe that things are a little better, and then mentions several economic factors that the
state of the nation is improving. Roosevelt lists that railroads are carrying more freight, so
(A) is stated in the passage and therefore incorrect. Roosevelt states that industry has picked
up, which could include a rise in factory output, so (B) reflected in the passage and incorrect.
Choice (C) is not stated as a factor in the economy’s growth, so (C) is the correct answer.
Roosevelt lists that farm prices are better, indicating that crop prices have risen, so (D) is
stated in the passage and therefore not the correct answer.

19. B In the lines 38–42, Roosevelt states that he does not want the people to resume the ruinous
practice…in the hope that a kind providence will find buyers at high prices. This indicates
that Roosevelt fears the people will do something ruinous (and therefore bad) and hope that
something kind (and therefore good) will result. Under normal circumstances, one must do
something good to get a good result, and if one does something bad and gets a good result,
it’s the product not of one’s actions but of unexpected luck. This means that providence must
mean “luck,” and the correct answer must match “luck.” Choices (A), (C), and (D) do not
match “luck,” and thus they are not the correct answer. Choice (B) matches the meaning of
providence and is the correct answer.

20. D Check each answer based on the information provided in the graph. Although the passage
does refer to a “purpose,” the unemployment rate of 6.1% in 2008 is not the “all time low”
rate on the graph; (A) is incorrect. Because there was not a steady decrease throughout the
1940s, (B) must also be incorrect. At no point on the graph does the unemployment rate
reach zero, so it has never ended; (C) is incorrect. The graph does demonstrate that
unemployment was higher in the 1930s than in later decades, so (D) is the correct answer.

21. B Cable refers to traditionists in lines 29–31; he makes a comparison between himself and



traditionalists of the South. Comparing himself to traditionalists means he and the
traditionalists must be different entities, so (A) is incorrect. The blurb that precedes the
passage states that Cable is defending his previous article from attacks, and he states in lines
15–19 that his article has been attacked because it has been misinterpreted. This means that
(B) is supported by the passage. While Cable’s article garnered disagreement, there is no
indication that he caused social unrest, so (C) is incorrect. Cable says that his original article
was grossly misinterpreted, and so he is not an objective observer but rather taking a side.
Therefore, (D) is incorrect.

22. C Cable states in lines 15–19 that his earlier article has been misinterpreted because of greater
social errors, not because the readers intended to be unfair; therefore, (A) is incorrect. Cable
does not mention the U.S. Constitution, so (B) is incorrect. Cable states in lines 5–9 that his
detractors believe civil equality will create social equality, which they equate with social
chaos and consider undesirable. Therefore, (C) is supported by the passage. While Cable
himself brings up legal technicalities in lines 59–67, there is no indication that his opponents
also cite legal technicalities; therefore, (D) is not supported by the passage and is incorrect.

23. A Choice (A) refers to those who oppose Cable’s position as believing that civil rights are
equivalent to social equality. This supports (C) in question 22, which is the correct answer to
that question. Choice (B) states that nothing in Cable’s paper actually suggests anything
about social privileges. While this answer may seem to support (A) from question 22, Cable
never asserts that people refused to read his article carefully, only that his article was
misinterpreted. Eliminate (B). Choice (C) refers to the fact that no laws can bring about
social equality, which may seem to connect to (D) from question 22. But this sentence does
not support the argument of those who oppose civil equality; it supports Cable’s argument.
Eliminate (C) as well. Choice (D) argues that the people who oppose civil rights are actually
the ones who are bringing about greater social equality, though unwittingly. This does not
connect to any choices from the previous question, so it cannot be correct. The answer is (A).

24. A Cable says in lines 19–23 that the misconstruction has occurred only among those whose
thinking still runs in the grooves of the old traditions. Cable’s use of the word still indicates
that the individuals he refers to as those hold thinking that is old, or that matches the
previous mentalities of their group. Since their thinking is old, it must match the old
traditions, so the phrase runs in the grooves of must mean “matches.” Therefore, the correct
answer will mean “matches.” Choice (A) means the same as “matches,” so it is the correct
answer. Choice (B) hints that the current thinking moves into alignment with the old
traditions, not that it has matched the old traditions all along; thus, (B) is incorrect. Choices
(C) and (D) both indicate that the thinking does not match the old traditions, so (C) and (D)
are incorrect.

25. C Cable states in lines 29–33 that the North, West, and East want the same things that the
South wants. The discontent that the South is feeling is therefore not unique to an individual
region, so (A) is not correct. Cable does not state that the other regions have accepted his
view, so (B) is incorrect. Cable groups all four regions together to indicate that all regions
agree on this particular issue; in fact, he claims that the rest of the intelligent world agrees as
well, suggesting that all people agree on this matter. Therefore, (C) is supported by the
passage. Cable does not suggest that any region is more intelligent than another, so (D) is
incorrect.

26. A Cable describes the distinctions made by his detractors as arbitrary, cheap, and artificial in
lines 39–46, indicating that their efforts are ill-advised and do not improve upon the natural
system. He goes on to state that these efforts are absolutely needless because the social order
will regulate itself. This means that (A) is supported by the passage. Cable states that the



delicate machinery is being tampered with, so he does not praise the current state of affairs.
Thus, (B) is not correct. While Cable does describe society’s features in figurative terms, his
purpose in describing them is not for the sake of using figurative language, but rather for the
sake of better explaining why his detractors are wrong. Therefore, (C) is incorrect. Cable
describes the features of a social system, but not a government system, so (D) is incorrect.

27. B Choice (A) refers to Cable’s readers’ belief that recognition of rights would generate social
chaos, which might seem like it relates to (A) of question 26. However, in the lines in
question, Cable’s readers claim to be on the side of social order, while Cable says that they are
violating natural social order. Therefore, (A) is not correct. Choice (B) states that Cable’s
detractors are making plans that are unnecessary in a society that has a good natural order,
so (B) supports (A) of question 26 and is the correct answer. Choice (C) concerns Cable’s
distinction between civil rights and social privileges, which is not mentioned in the answer
choices of question 26 and is thus not the correct answer. Choice (D) discusses the concept of
family rights, which is not mentioned in the answer choices of question 26 and is therefore
not correct.

28. B Cable speaks of his opponents in lines 52–58, stating that he does not charge any bad
intention or conscious false pretense on their part. He asserts that his opponents did not have
bad intentions, and he does not make any rude or mocking statements toward them, so (A)
is not supported by the passage. After Cable states that his opponents had good intentions, he
goes on to introduce his point about the differences between rights and social amenities,
which he will continue to expound on for the remainder of the passage. Therefore, (B) is
correct. Cable does not provide a summary of the previous arguments or use the same
language he had been using, so (C) is incorrect. Cable does not close the argument, but
rather continues discussing the matter for the remainder of the passage, so (D) is not correct.

29. A Cable states in lines 72–73 that civil relations are determined by laws, and in matters of
social relations, everyone consults his own pleasure. This indicates that there is a difference
between civil and social relations, and that social relations are not governed by laws. By
pointing out that everyone consults his own pleasure, Cable suggests that opinions about
social relations will differ from person to person, which means that individuals will make
their own decisions about social relations. This means that everyone consults his own
decision-making judgment to determine social relations. Therefore, a good synonym for
pleasure is “decision-making judgment,” and the correct answer must match “decision-
making judgment.” Choice (A) matches that synonym, so (A) is correct. Choices (B), (C),
and (D) do not match “decision-making judgment,” so they are incorrect.

30. B Cable describes the difference between civil and social rights in lines 59–68. He states that
there are no such things as social rights and explains that rights are connected only to civil
relations. He cites specific laws regarding family relations to provide concrete examples of the
difference. He also states specific rules such as All that go by personal choice are Social
relations to create concrete guidelines for understanding the issue. His tone is clinical and
particular, which means (B) is supported by the passage. He is not aggressive or angry, so
(A) is incorrect. While Cable does not agree with his opponents, he does not focus on
criticizing their side, but rather on explaining his own in legal terms, so (C) is incorrect.
Cable does not agree with his opponents, so (D) is incorrect.

31. D Note that this question contains the word EXCEPT, indicating that the correct answer will
not be mentioned in the passage. Cable describes the difference between civil and social rights
in lines 58–68. He states that the one is all of right, it makes no difference who we are; the
“one” is the former of the two types of relations he discusses, which is civil relations.
Therefore, his definition of civil rights extends to all people regardless of who they are. Thus,



(A) is in the passage and is not the correct answer. Cable states that for the one we make
laws, and as before, the “one” is the former of the pair he discusses, meaning civil rights.
Therefore, civil rights can be determined by law, so (B) is in the passage and is not the
correct answer. Cable states that social relations go by personal choice, meaning that they
are not governed by the same laws as civil rights. Thus, Cable’s definition of civil rights
includes nothing about social interaction, so (C) is in the passage and is not the correct
answer. Cable specifies that interactions based on personal choice are Social relations,
meaning that they are not counted among civil rights. Therefore, (D) is not part of the
definition of civil rights, and is thus the correct answer.

32. C The passage mentions primate ancestors to set up a direct contrast with modern humans.
Choice (C) is correct because this paragraph discusses how humans walk on two limbs
instead of four. Eliminate (A) since no mention is made about written history. Choice (B) is
also incorrect since monkeys are not mentioned in this paragraph. Eliminate (D) since this
question is not answered until later in the passage.

33. D The second sentence of the second paragraph states that the advanced intelligence of the
early human ancestors meant that they had more uses for their two free limbs, so (D) is a
good match, as the paragraph later uses carrying groceries as an example. Choice (A) is
incorrect since no mention of strength is given. Eliminate (B) because it’s nonsensical; the
author is not suggesting any animals that walk on four legs go grocery shopping. Eliminate
(C) because no criticism is offered. Choice (D) is the correct answer.

34. B Cross out the word manually and use the context in this sentence to come up with your own
word or phrase that would be a good replacement. The passage states that early human
hands evolved to have more dexterity than feet, so a good replacement would be something
involving use of the hands. The correct answer is (B).

35. A The author states that human evolution, in this sense, can be seen as the evolution of human
handiness, so find an answer choice that links these two ideas. Choice (A) is a good fit, so
keep it. Choice (B) is incorrect because it’s too extreme to say that early humans’ hands were
useless. Choice (C) is also incorrect, as the 4 to 7 million-year range marks how long
humans have diverged from primate ancestors, not how long our dexterity took to evolve.
Choice (D) is never suggested, so eliminate it. Choice (A) is the correct answer.

36. C Choice (A) introduces the topic of bipedalism rather than handiness. Since this does not
support any of the choices from question 35, eliminate it. Choice (B) refers to handiness and
its accompanying capacity for greater tool use than is possible using feet. This does not
support any of the choices from question 35 directly. Although (D) from question 35 does
compare hands and feet, it is in regards to writing rather than other tools. Eliminate (B).
Choice (C) states that the increase in humans’ use of hands occurred along with an increase
in human intelligence. This directly supports (A) from question 35. Although (C) also does
reference writing with hands versus feet, these lines do not support (D) in question 35
because the lines clearly state an association between handiness and intelligence. And
although (D) might seem to support (C) from question 35, it does not. Choice (D) states that
the split from the nearest human ancestors took 4 to 7 million years, not the development of
handiness. The correct answer is (C).

37. B Cross out the word brook and use the context in this sentence to come up with your own
word or phrase that would be a good replacement. This sentence is suggesting that it’s
illogical to think that humans just one day decided to walk on two legs, so reason would not
permit such a connection. Replace brook with “permit.” Choice (B) is correct. Be careful with
(A), which is a trap answer; though it is a synonym for one meaning of brook, it is not the



meaning needed here.

38. C The third paragraph of this passage suggests that energy is the reason humans walk on two
limbs as opposed to other animals. This contrasts the information in the first passage, so find
the answer choice that matches this information. The author does not question putting
monkeys on treadmills, so eliminate (A). Choice (B) is also incorrect since the author never
criticizes the author of Passage 1, so get rid of it. Choice (C) is a good fit since the paragraph
offers another explanation for bipedalism. Choice (D) is out of scope, so eliminate it. Choice
(C) is the correct answer.

39. A Use POE to find an answer choice that is consistent with the information in the passage.
Choice (A) is a good fit since paragraph 3 states that chimpanzees are humans’ closest living
ancestor but that energy use explains why humans walk on two legs whereas chimpanzees
will sometimes walk on four. The author of Passage 2 doesn’t reject Darwin’s theory but just
says it’s incomplete, so eliminate (B). Eliminate (C) since that’s the opinion of the author of
Passage 1. Choice (D) is also incorrect since this issue is not resolved. Choice (A) is correct.

40. D Choice (A) references the issues with Darwin’s theory. This appears to support (B) from
question 39. However, (B) from question 39 is too extreme; it states that the author rejects
Darwin’s theory when it is stated later in the passage that Darwin’s theory is not necessarily
wrong. Eliminate (A). Choice (B) does not relate to any of the choices from question 39, as it
clearly states that the cause of bipedalism is unknown. Eliminate (B). Choice (C) appears to
support (D) from question 39, but this line merely references a study done in 2007; it does
not state that the debate surrounding human bipedalism was solved in that year. Eliminate
(C) as well. Choice (D) clearly supports (A) from question 39, as that line contains humans’
closest living ancestor. Choice (D) is the correct answer.

41. D Use POE to compare information from both passages. Choice (A) is incorrect because
neither author suggests this, so eliminate it. Eliminate (B) as well since this information is
contradicted in Passage 2. Passage 2 says nothing about grocery shopping, so eliminate (C).
This leaves (D), which is supported by both passages, as it’s the main thesis of Darwin and
the author of Passage 1. The author of Passage 2 says that this argument is incomplete, but
not necessarily incorrect. The answer is (D).

42. A Use POE to find an answer choice consistent with the information in the passage. Choice (A)
works because Passage 1 uses the analogy of grocery store shopping, and Passage 2 cites that
three researchers studied the various perambulatory habits of chimpanzees (humans’
closest living ancestor) and humans. Choice (B) is incorrect since Passage 1 never dismisses
scientific research. Eliminate (C) because Passage 1 never introduces scientific research.
Eliminate (D) as well since the author of Passage 2 doesn’t dismiss any research after
Darwin’s, and he calls Darwin’s theory incomplete. Choice (A) is correct.

43. C In lines 1–3, the author opens with an assertion about the link between a mother and child
and raises the issue of new research that expands our understanding of that link. The author
does not acknowledge the reader’s personal experiences with the topic, so (A) is not correct.
The author does not suggest that the idea of the closeness of mothers and children is
incorrect; in fact, the author goes on to describe a physical connection even deeper than
anyone thought. Therefore, (B) is incorrect. The author goes on to add new information to
the topic, so (C) is correct. The author does not discuss fathers, so (D) is incorrect.

44. D While the author argues in lines 35–37 that our understanding of our bodies as unique
beings is a misconception, this is not where the author’s argument starts. Moreover, the
author does not offer a specific solution to this misconception, but ends with statements that
are merely “possible,” as in lines 72–85. Therefore, (A) is not supported by the passage and is



incorrect. The author does not present his own original research, so (B) is incorrect. While
the author does mention new research in line 2 and describes that research elsewhere in the
passage, he does not claim this research is inconsistent, so (C) is not correct. The author
begins in lines 1–8 with information that is accepted as true, and then in lines 25–27
introduces new information related to that truth and then, in the last two paragraphs,
discusses some aspects that are still unknown about the new information. Therefore, (D) is
supported by the passage and the correct answer.

45. A The author’s overall focus in the passage is on the exchange of cells between unique
individuals, and (A) summarizes the information provided. It is well supported by the
passage. Choice (B) is not supported by the passage, which notes that there were fewer fetal-
derived cells in women with Alzheimer’s. While the author does state that the reasons for the
results found in the new study were unclear, the primary purpose of the passage is to relate
information about microchimerism, not to comment on the nature of scientific research
generally, so (C) is incorrect. The passage adds to the understanding of the profound link
between mother and child; because the new information does not contradict the idea that the
bond is deep, (D) is incorrect. The correct answer is (A).

46. D If we are accustomed to thinking of ourselves as singular, and the foreign cells within us
belie that notion, then autonomous must mean something like “operating without being
affected by others.” Additionally, the previous paragraph mentions that these foreign cells
may affect our functioning and that’s a fact we’d find surprising. Choice (B) is incorrect,
since reliant is the opposite of the sort of word needed. Choices (A), (C), and (D) are very
similar in meaning, but only (D) can have the sense of operating entirely without outside
interference, so (D) is the correct answer.

47. A In lines 25-34, the author states that women who had Alzheimer’s disease are less likely to
have male cells in their brains. This suggests that male cells may help protect women’s brains
from disorders like Alzheimer’s. This means that (A) is supported by the passage. The author
suggests that foreign cells may spark immune disorders in lines 16–18, but the author does
not state that cells may make women less likely to have immune disorders, so (B) is
incorrect. The author never mentions aggression or physical strength, so (C) is not correct.
The author does not state that women with male cells in their brains will live with men for a
long time, so (D) is not correct.

48. B Choice (A) contains information on immune disorders, which seems to support (B) from
question 47. However, this line is from a part of the passage that is discussing cells in
general, not male cells specifically. This means that (B) from question 47 is not correct, and
(A) can be eliminated. Choice (B) discusses the fact that dormant male cells were less
common in the brains of women who had Alzheimer’s disease, which would imply that
women with more of these cells would be less likely to have that disease. This supports (A)
from question 47. Choice (C) discusses the discovery of the dormant male cells, but does not
directly relate to any choice from question 47, so it can be eliminated. The same is true of
(D); it discusses how microchimerism occurs but does not relate directly to any choice from
question 47. The correct answer is (B).

49. D The author does not discuss disorders that cause people to avoid strangers, so (A) is incorrect.
The author does not discuss children’s ability to help their parents through difficult times, so
(B) is not correct. The author states that our bodies harbor cells from other people in lines
36–37, but this does not mean that individuals are not unique in any way, so (C) is not
supported by the passage. The author states that our bodies contain cells from other people,
so the concept of total individuality, having only our own unique cells, may not match the
evidence of other people’s cells in our bodies. Therefore, (D) is supported by the passage and



the correct answer.

50. D The author does not discuss the mother’s genetic makeup or the theory that the mother’s
transmission of her genes constitutes cell exchange, so (A) is incorrect. The author does not
discuss siblings being present for each other’s illnesses, so (B) is incorrect. The author
references memory disorders (Alzheimer’s) but does not discuss siblings’ experience of
memory disorders, so (C) is not supported by the passage. The author states in lines 78–81
that cells from an older child may remain in the mother’s body and pass to the younger
sibling during the younger child’s gestation. Therefore, (D) is correct.

51. C Choice (A) explains the fact that a woman could not produce her own male cells. Since this
has nothing to do with non-twin siblings as were asked about in question 50, eliminate (A).
Choice (B) references Alzheimer’s disease, which may seem to relate to either (B) or (C)
from question 50. However, this choice also does not mention anything about non-twin
siblings, so eliminate it as well. Choice (C) does state that even non-twin siblings may swap
cells while developing separately within the same mother, which strongly supports (D) from
question 50. Choice (D) is concentrated on cell competition between grandmother and child
cells within a mother, but not between non-twin siblings. The answer is (C).

52. C The correct answer will be supported by both the graph and the passage, so check the answer
choices against both one at a time. Choice (A) states that the mother’s cells would be found
in her infant, but the graphic clearly shows that brain cells come from fetal origin, not
mother origin. Eliminate (A). The graphic does not contain any information about amounts
of cells, only the origin from which they are produced, so (B) should be eliminated as well.
Choice (C) is supported by both the graphic, which shows that brain cells come from fetal
origin, and the passage, which clearly states that fetal cells have been found in the brain of
the mother. Choice (D) does note that there are fewer areas of cell origin in mothers than
fetuses, and the passage does mention immune disorders. However, (D) is in no way proven
by either the graphic or the passage based on the information provided. The correct answer is
(C).

Section 2: Writing and Language

An Official, Certified…
1. D Whenever you are given the option to delete, determine whether the underlined portion

serves a precise role within the passage. The sentence begins with the phrase of late, so the
underlined portion is redundant. Eliminate (A). Get rid of (B) and (C) as well, since they are
also redundant. Choice (D) is the answer.

2. B This sentence is describing the typical image of hackers. Since the first sentence begins with
the phrase the image, the description of that image should come immediately after Sentence
1. Choice (B) is the answer.

3. A The question asks for the best link between the two paragraphs. The first paragraph is
focused on the past image of hackers, and the second paragraph is focused on the present
image of hackers. Choice (A) works as it addresses how the image of hackers has changed.
Eliminate (B) and (C) because neither federal crime nor identity theft has been discussed in
the previous paragraph. Eliminate (D) as well because the first paragraph doesn’t evaluate
whether the lifestyle is attractive or not. Choice (A) is correct.

4. C The question is asking for the LEAST acceptable alternative to the underlined portion, so the
word authenticity is used correctly. Find and eliminate answer choices that are similar to



authenticity, which means “the quality of being genuine.” Legality is the only one that
doesn’t fit, as it means “observance of law,” so (C) is the answer.

5. D The underlined portion of this sentence is a pronoun, so make sure it is consistent with the
non-underlined portion by finding the other pronouns and nouns. The partner noun is
counterparts, which is plural. Eliminate (B) and (C) because both are singular. Since
counterparts is a reference to non-CEH hackers, the first-person pronoun in (A) doesn’t
work here. Choice (D) is correct.

6. B Based on the answer choices, comma usage is being tested in this question. Check to see if
the phrase Certified Network Defense Architect is necessary or unnecessary information. If
that phrase were removed, the sentence would still make sense, so the phrase is unnecessary
information. Commas should always be placed before and after unnecessary information, so
(B) is correct.

7. A On proposition questions, make sure the phrase has some precise and definable role within
the sentence or passage. The information about the U.S. government agents appears to be
relevant to the passage, but use POE to check the answers to be sure. Keep (A) since its role is
to indicate the difference in the tests. Choice (B) doesn’t work since national security is not
focused on in the passage. Eliminate (C) because this information is not mentioned earlier in
the passage. Choice (D) is also incorrect because it’s never stated that hacking is a problem
only in the United States. The correct answer is (A).

8. C Since there are periods and semicolons in the answer choices, this question is testing STOP
punctuation. Use the Vertical Line Test, placing the line between one and typically.
Eliminate (A) and (D), as a period and semicolon are both STOP punctuation and cannot
both be correct. Also, the adverb typically should not be placed after what it’s modifying.
Eliminate (B) because the commas are separating two complete ideas and that is not one of
the situations in which to use a comma. Choice (C) is the answer.

9. C The answer choices indicate that verb tense is being tested, so let the non-underlined portions
guide your choice of verb. Present tense is seen in We want you to hack us, says that
organization, so (C) is consistent. Eliminate (A) and (D) since both use the past participle.
Choice (B) is also incorrect because it’s past tense. Choice (C) is correct.

10. C Even though the phrase “It takes a crook to catch a thief” is used in the passage, this does
not mean that a film referencing the phrase is relevant to the passage; eliminate (A) and (B).
Because (D) implies that the film has some relevance to this passage, (D) should be
eliminated as well. Choice (C) is correct.

11. D When prepositions are changing in the answer choices, the question is most likely testing
conventional expression. The correct wording of the underlined phrase is contradiction in
terms. Therefore, eliminate (A), (B), and (C). Choice (D) is the answer.

Taking Stock of Modern Investing
12. B Notice the question! The paragraph has a fairly conversational tone overall, so only (D), with

the phrase as all get-out, seems to carry that tone too far. In style, the paragraph is casual
but with clear focus on the idea of how time can be a funny thing. The preceding sentence is
an example of how one can study for what feels like hours, while only 40 minutes have
actually elapsed. Therefore, the correct answer will deal with time. Choice (B) is the only
answer choice that refers to a time period. All of the other choices have irrelevant
information, so (B) is correct.



13. A A verb is underlined, so make sure it is consistent with the non-underlined portion. Is is
singular and its partner, the subject each, is singular as well, so they are consistent with each
other in number. Be careful with the phrase of these since it’s not the subject but a
prepositional phrase, which can never be the subject of the sentence. Eliminate (B) and (D)
because both are plural. Compare (A) and (C), and notice that the verb must be in present
tense in order to maintain consistency with the rest of the paragraph, which makes (A) the
correct answer.

14. B This sentence is making a comparison between the time scales of computers and humans.
This means the correct choice will use a pronoun that is possessive to ensure that like things
—in this case, the time scale of computers and our time scale—are being compared.
Eliminate (A), (C), and (D). Choice (B) is the answer.

15. A Use POE and check each answer choice to see if it is consistent with the passage. Choice (A)
works because these descriptions clarify what the work of computers actually is. Choice (B)
goes too far, as the given list is not a complete list, and (C) is too broad because the passage
does not discuss about the intrusion of technology into human life. Eliminate (D) as well
because these descriptions are not discussed in the next paragraph. Choice (A) is correct.

16. A There isn’t a clear grammar rule being tested here, so use POE. The underlined portion
doesn’t appear to break any rules, so keep it. Eliminate (B) since it’s in the passive voice.
Choice (C) changes the meaning of the sentence by rearranging the words field and mind.
Choice (D) is extremely wordy and awkward. Choice (A) is the most concise answer, and
therefore correct.

17. D Since there is STOP and HALF-STOP punctuation in the answer choices, use the Vertical
Line Test. The phrase leading up to the semicolon is an incomplete idea, so the semicolon is
wrong. Eliminate (A). Eliminate (B) as well because a period is also STOP punctuation. A
dash (HALF-STOP punctuation) must come after a complete idea, so (C) can be eliminated.
One use for a comma is to separate an incomplete and complete idea (GO punctuation), so
(D) is the correct answer.

18. D Use POE and check each answer choice against the graph. The vertical axis of the graph is in
the time unit of years, so clearly the average holding period of a stock in 1920 was not less
than 22 seconds. Eliminate (A). The average holding period peaked in 1940 according to the
graph, so eliminate (B). Choice (C) is irrelevant, so get rid of it. Choice (D) is consistent with
the graph and is the correct answer.

19. C The sentence begins by discussing troubling permutations and then compares investing in
the stock market to gambling at the poker tables. Since this is an unusual comparison
without the quotation marks, use POE to find an answer that explains the necessity of the
quotation marks. The quotations are being used for a reason, so eliminate (A). There is no
indication that the author wants a different word, so eliminate (B). Choice (C) accurately
explains the quotation marks’ use, so keep it. Eliminate (D) because no investor is quoted in
the passage. Choice (C) is correct.

20. D The question is asking for the LEAST acceptable alternative to province, so province is used
properly in this sentence. In this context, province means “field of activity,” so find and
eliminate all answer choices that are similar in meaning. Only (D) is different, as state refers
to “a condition or status,” so (D) is the answer.

21. B A pronoun is underlined in this sentence, so make sure the pronoun is consistent with the
non-underlined portion of the sentence. The noun partner for your is human traders, which
is inconsistent, so eliminate (A). Look for a third-person, plural pronoun to match the



partner: Choice (B) is correct.

22. A The answer choices tell you that the question is testing commas, so use POE to see if they are
used properly. Eliminate (B) and (D) since there is no reason to pause the flow of the
sentence after trend. Compare (A) and (C); the only difference is the commas before and
after probably in (C). This is excessive usage, so eliminate it. Choice (A) is the answer.

23. A This question is testing comma usage involving lists, so find the answer in which a comma is
used after each item in the list and before and. Choice (A) places a comma after murder and
theft, and before the conjunction and, so it’s the correct answer.

24. C The answer choices contain STOP and HALF-STOP punctuation, so use the Vertical Line
Test. Choice (B) is incorrect because STOP punctuation (the semicolon) can only separate
two complete ideas, and guilt and innocence is an incomplete idea. Eliminate (A) because it
alters the meaning of the sentence; the commas suggest that issue, guilt, and innocence are
all items in a list of three things. Choices (C) and (D) could work since they use a colon to
separate a complete idea before the colon from an incomplete idea after it. Since there are
only two things in the list, a comma is not needed before the and that joins them, so
eliminate (D). Choice (C) is the correct answer.

25. D Notice the question! The second paragraph immediately begins describing Morris’s story, but
no mention is made of him in the previous paragraph. The correct answer must mention
Morris. Eliminate (A) and (C). Get rid of (B) as well since the next paragraph is detailing a
specific film by Morris, not his entire filmography. Choice (D) is the answer.

26. B Since a comma comes after the name Randall Dale Adams, the description that follows must
apply to Adams. Choice (B) is the only answer that does this. Additional information in the
paragraph indicates that Adams is the one who was charged with the crime, so (B) is correct.
Remember that the correct answer will always feature phrases that are as precise as possible.

27. B Notice the question! The previous phrase before the underlined portion of this sentence is
many of those involved, so the correct answer must list who these many are. Eliminate (C)
and (D) because neither details who was involved in the case. Compare (A) and (B); (B) is
the correct answer because it’s clear and concise.

28. C Since the question is asking for the LEAST acceptable response to the underlined portion,
anarchy is properly used. Anarchy means “disorder due to lack of authority,” so eliminate
any other answer choice that means this. Tyranny doesn’t fit since it means “oppressive
authority,” so (C) is the correct answer.

29. D Check each answer choice to find the answer that is consistent with the graph. Eliminate (A)
because Morris’s film was released in 1988 (see the correct answer for question 25), and the
number of verdict reversals did not peak that year. Get rid of (B) since there is no mention in
the graph of repeated attempts at reversals. Choice (C) is wrong because in 1989, the
reversal ratio was 40%. Choice (D) works because Morris’s film was made in 1988, and the
percentage of verdict reversals decreases in the subsequent years. Choice (D) is correct.

30. A Look at the answer choices and notice the change in transition words. The sentence is clearly
contrasting Koenig’s stated purpose with her identification of a degree of uncertainty about
the trial’s verdict, so find a contrasting transition word. Eliminate (B) because without a
transition word, the sentence would have two complete ideas connected by only a comma
(GO punctuation). Choice (D) has the contrasting transition however, but the sentence
would then have two complete ideas with only a comma to connect them; eliminate (D).
Also eliminate (C); because should be used when two parts of the comparison agree, not



when they contrast. Choice (A) is the answer.

31. C On proposition questions, make sure the word or phrase has some precise and definable role
within the sentence of passage. Notice that the sentence opens with Unlike Morris, so the
latter phrase as Morris does is redundant. Eliminate (A) and (B). Choice (D) can be
eliminated since the passage never really examines the differences between a film and
podcast. Choice (C) is correct.

32. A This question is comparing the film and podcast, so make sure it’s a correct comparison.
Choice (A) seems to work. Eliminate (D) because it implies Koenig also made a film.
Eliminate (B) and (C), as neither is structurally consistent with Morris’s film. Choice (A) is
correct.

33. B The underlined portion of the sentence is a pronoun, so find its partner to make sure they are
consistent in number and that the pronoun is precise. There shouldn’t be a question as to
who They are. Choice (A) is a problem since they is ambiguous. Is it referring to Koenig and
Morris or the imperfect actors of the previous sentence? The correct partner for they is
Koenig and Morris, but since this isn’t made clear with a pronoun, eliminate (A) along with
(D), as both is also not clearly defined. Choice (B) is unambiguous, so keep it. Choice (C) also
doesn’t indicate whom the two is referring to, so eliminate it. The correct choice will feature
words that are as precise as possible, and that’s (B).

Seeing Her Way to Space
34. A Apostrophes are changing in the answer choices, so that’s what this question is testing. Since

the noun career comes after the person’s name, choose the answer that shows proper
possession. Singular nouns are made possessive by adding an apostrophe and an s. This
means the underlined portion is correct, so (A) is the answer.

35. C Use POE to find the best placement for the underlined portion. Eliminate (A) and (D)
because the underlined portion clearly refers to Ochoa. Choice (B) is very awkward, so
eliminate it. Choice (C) is the answer.

36. D Use the answer choices to help you figure out what the question is testing. It’s clear that
pronouns and verbs are the issues here. The subject of the sentence—device—is singular, so
all pronouns and verbs must be consistent with this since device is in the non-underlined
portion. Eliminate (A) and (B) because each has a plural pronoun. Choice (C) can be
eliminated because it has a plural verb. This leaves (D), which is the only consistent choice
and therefore the correct answer.

37. A Notice the question! The underlined portion directly supports the popular applications
mentioned in the early part of the sentence, so (A) is a good fit. Choices (B), (C), and (D)
include either irrelevant information or contradict the early part of the sentence. Choice (A)
is the correct answer.

38. B Notice the question and use POE to find the answer choice that is consistent with the
paragraph as a whole. Eliminate (A) because the paragraph is not comparing schools. Choice
(B) works because the passage is interested specifically in Ochoa. Popular surnames are not
discussed in the passage, so eliminate (C), and (D) is incorrect because the passage also does
not discuss how long it takes to get a degree. The correct answer is (B).

39. D The underlined portion uses the proper word but the wrong tense, so eliminate (A). Since
both (B) and (C) are different words, eliminate those as well. Choice (D) is correct, as the
past tense is consistent with the paragraph since each of her achievements happened in the



past.

40. B Use POE to find the best answer choice consistent with the paragraph. Eliminate (C) and
(D), as these phrases should modify Ochoa, not Ochoa’s optical analysis device. Choice (A) is
also not structurally consistent since the verb uses appears later in the sentence. Choice (B) is
correct.

41. D Whenever a question gives you the option to delete, check to see if the underlined portion
serves a precise function in the sentence or paragraph. The opening phrase of the sentence
sets up a direct contrast between digital technology and laser light technology, so there’s no
need to restate this information at the end of the sentence. Eliminate (A), (B), and (C), as all
of them are redundant. The answer is (D).

42. C Notice the question! This passage is primarily focused on Ellen Ochoa and her achievements,
so comparing design and utility patents is irrelevant. Eliminate (A) and (B). Choice (D) is
also incorrect since it doesn’t matter how politically sensitive they are. This leaves (C), which
is the correct answer.

43. B Later in the sentence the phrase that image is used, so the correct answer must also be
singular. Eliminate (A), (C), and (D). Choice (B) is the only one that is singular and,
therefore, the correct answer.

44. C Each paragraph opens with a description of Ochoa’s achievements except for the third
paragraph, which details her early years before becoming a renowned scientist. Therefore,
the third paragraph should be first, and only (C) shows this, making it the correct answer.

Section 3: Math (No Calculator)
1. B Subtract the one-time set-up charge from David’s budget first: 150 – 35 = 115. Calculate the

number of people David can invite as follows: 115 ÷ 15 = 7.6. David can invite at most 7
people (including himself), so p ≤ 7. In (A), 15p ≤ 185, so p ≤ 12.3 or p ≤ 12.3. Eliminate (A).
Solve for p in (B) as follows: add 15p to both sides to get 15p + 35 ≤ 150, so 15p ≤ 115 and p ≤
7.6. The correct answer is (B).

2. C Whenever there are variables in the question and in the answer choices, think Plugging In.
Let d = 2. On the first day after Monday, 5 × 3 = 15 people will be infected. On the second
day after Monday, 15 × 3 = 45 people will be infected. Therefore, when d = 2, the result is 45.
Plug 2 in for d in the answer choices to see which answer equals the target number of 45.
Choice (A) becomes 5 × 3(22 ) = 5 × 12 = 60. This does not match the target number, so
eliminate (A). Choice (B) becomes 5 × 23  = 40. Eliminate (B). Choice (C) becomes 5 × 32  =
45. Keep (C), but check the remaining choice just in case. Choice (D) becomes 5 × 9(5) =
225. Eliminate (D) and choose (C).

3. A Whenever there are variables in the question, think Plugging In. The answers refer to what
happens when the temperature, x, increases, so plug in more than one value of x. Plug in x =
1 into the equation to get y = –3.65(1) + 915 = –3.65 + 915 = 911.35. Next plug in x = 2 to
get y = –3.65(2) + 915 = –7.3 + 915 = 907.7. As average daily temperature, x, increased, the
number of units sold, y, decreased. Therefore, the correct answer is (A).

4. B Plugging In could work on this one, but calculators aren’t permitted. Since the equation is
fairly simple, solving may be a better approach. Multiply both sides of the equation by r2  to
get Fr2  = GMm. Divide both sides of the equation by Mm to get  = G. The correct

answer is (B).



5. D Taking a number to the  power is the same as taking the cube root of the number.

Therefore, . The correct answer is (D). A shortcut is to just raise the coefficient to

the power, and then use POE. Since only one answer starts with , that one must be

correct. Another approach is to plug in a number for s and let the calculator do the hard

work, though that would not help in this section because calculator use is not permitted.

6. C Sketch a picture and write the formulas for arc length and area: s = rθ, A = πr2 . Start by

finding the radius. If the circle has an area of 16π, then 16π = πr2 ; divide both sides by π to

get 16 = r2 . The radius must be 4. So plug in the arc length and radius into your formula: 2π

= 4θ. Divide both sides by 4 to get  = θ. Choice (C) is correct.

7. D According to the question, if t = 4, then v(t) = 740. Plug 4 in for t in the answer choices and
see if v(t) comes out to the target number 740. In (A) if t = 4, then v(t) = 740 – 4 = 736.
Eliminate (A). In (B), if t = 4, then v(t) =740 – 65(4) = 740 – 260 = 480. Eliminate (B). In
(C), if t = 4, then v(t) = 1,000 – 195(4) = 1,000 – 780 = 220. Eliminate (C). The correct
answer is therefore (D).

8. D Whenever there are variables in the question and in the answers, think Plugging In. If s = 2,
the first expression becomes 8(22 ) – 6(2) + 2 = 8(4) – 12 + 2 = 32 – 12 + 2 = 22. Therefore,
the first expression multiplied by the second expression is 22(7) = 154. Plug in 2 for s in the
answers to see which choice equals the target number of 154. Choices (A), (B), and (C) yield
26, 70, and 198 respectively. Choice (D) yields 154 and is the correct answer.

9. A Whenever the question includes variables and the answers are numbers, think Plugging In
the Answers. In (A), x = 3 and y = –3. Plug these numbers into the equation to get –3 = 5(3
– 3)2  – 3. Solve the right side of the equation to get –3 = 5(0)2  – 3 or –3 = 0 – 3. The
correct answer is (A). None of the other points work when plugged into the equation, so
eliminate (B), (C), and (D).

10. B Plugging In would not be straightforward for this problem, given the fractions and negative

numbers. A better approach would be to first simplify the expressions and then plug in or

solve. Distribute the (c + 2) term to both sides of the equation. On the left side, this will

cancel out with the (c + 2) term in the denominator. On the right side, make sure to

distribute the (c + 2) to both terms inside the parentheses. The equation becomes  =

5(c + 2) –  or 3 = 5c + 10 – c. Combine the c terms and subtract 10 from both sides to

get –7 = 4c. Divide both sides by 4 to find that c = – . The answer is (B).

11. A Since the diameter is 10, the radius must be 5. A = πr2 , so A = 25π. The shaded region takes

up  or  of the area, so minor arc XY must take up  of the circumference. C = πd so



C = 10π. Therefore, the length of minor arc XY is  (10π), or , which is (A).

12. D First, rewrite the equations so that they are in the slope-intercept form of a line, y = mx + b,

where m = slope. The first equation becomes 3y = –x + 42 or y = – x + 14. The slope of this

first line is therefore – . The second equation becomes –y = –3x + 8 or y = 3x − 8. The slope

of this line is therefore 3. The slopes of the two lines are negative reciprocals of each other,

which means that the two lines are perpendicular to each other. The correct answer is (D).

13. C The graph crosses the x-axis at three distinct points. When the function is set to 0, there
should be three real solutions for x. Use Process of Elimination to solve this question. Set the
equation in (A) to 0 to get 0 = (x − q)2 . In this equation, the root is at x = q, thereby
providing only one real value for x. Eliminate (A). Set the equation in (B) to 0 to get 0 = (x −
q)(x + s). The solutions for this equation are x = q or x = –s. Therefore, there are only two
real solutions for x. Eliminate (B). Set the equation in (C) to 0 to get 0 = (x − r)(x + s)(x +
t). The solutions for this equation are x = r, x = –s, and x = –t. Therefore, there are three real
solutions for x. The correct answer is (C).

14. C When the quadratic is set to 0 the parabola crosses the x-axis at (–20, 0) and (20, 0).

Because parabolas are symmetrical, the vertex of the parabola is at (0, 40). Plug this point

into the equation to get 40 = a(0 – 20)(0 + 20). Simplify the right side of the equation to get

40 = a(–20)(20) or 40 = –400a. Solve for a to get a =  = – . Therefore, the correct

answer is (C).

15. B The line shown has a negative slope. Because the graph transformation asks for the negative
value of the transformed function, the resulting graph must have a positive slope. Therefore,
eliminate (A). Graph transformation rules state that if the number is within the parentheses,
then the graph moves left or right in the opposite direction of the sign, and if the number is
outside the parentheses, the graph moves up or down in the same direction of the sign.
Therefore, this line will move 2 to the right, and up 3. To follow the proper order of
operations, draw out the graph transformation first, and then deal with the negative outside
the brackets. Move the line two units to the right to get:



Move the line up 3 to get:



The negative sign outside the brackets means to reflect, or flip, the line over the x-axis. When
the line is flipped from a positive to a negative slope, it will still go through point (4, 0).
Therefore, the correct answer is (B).

16.                  or 3.75

According to the question, h(t) = 120 and t = 8. Plug these values into the function to get 120
= a(82 ). Simplify the equation to get 120 = a(64) and 120 = 32a. Solve for a to get a =

3.75. The correct answer is 3.75.

17. 2 Whenever there are two equations with the same two variables, they can be solved
simultaneously by adding or subtracting them. The key is to get one variable to disappear.
Multiply the first equation by 3 to get 9h – 3j = 21. Stack the equations and add them.

Therefore h = 2, and the correct answer is 2.

18. 36 Plug in. Pick any values for the length, width, and height that will give you a volume of 24.
If you say the length is 2, the height is 3, and the width is 4, then the new length, height, and
width will be 1, 9, and 4 respectively. The new volume is 36. No matter what numbers you
set for the initial length, width, and height, you will always get 36 for the new volume.



19.                  or 0.833

Distribute the 6e on the left side of the equation and the 3e on the right side of the equation to
get 6e2  + 18e = 6e2  + 12e + 5. Subtract 6e2  from both sides of the equation to get 18e = 12e +
5. Solve for e to get 6e = 5, so e = . The correct answer is .

20.                  or 0.416 or 0.417

Start by calculating the amount of vitamin C in the entire punch bowl and then calculate
what the equivalent in only one cup would be. To maximize the amount of vitamin C in the
punch bowl, Abeena will need to add as much orange juice, which has the highest
concentration of vitamin C, as she can. Given that the punch bowl holds 9 quarts, she will
pour in 6 quarts of orange juice (which is all she has) and 3 quarts of grape juice. The
amount of vitamin C can be calculated as follows:

Therefore, the 9 quarts of punch contains 15 grams of vitamin C. Next, convert the quarts to

cups. The question tells us that there are 4 cups in 1 quart. Therefore, 9 × 4 = 36 cups in 9

quarts. To figure out how much vitamin C is in one cup, set up the following proportion: 

. Cross-multiply to get 36x = 15, or x =  = . The correct answer is 

. Only reduce a fraction if it is necessary to make it fit in the grid-in box.

Section 4: Math (Calculator)
1. A Whenever the question asks for a specific value and the answer choices are numbers, think

Plugging In the Answers. In (A), a = –0.75. Plug –0.75 in for a in the equation to get 16(–
0.75)2  + 4(–0.75) – 6 = 0. Solve the left side of the equation to get 16(0.5625) + (–3) – 6 =
0, or 9 – 3 – 6 = 0. Since, this statement is true, the correct answer is (A).

2. B So far the zoo has sold 4 × 48 = 192 tickets. To make a profit, the zoo will need to sell at least
350 – 192 = 158 additional tickets. So, z needs to be at least 158. Calculate z in each of the
answers to see which gives you a value of z ≥ 158. In (A), z ≤ 350 – 4(48), so z ≤ 158.
Eliminate (A). Choice (B) gives you z ≥ 158. Keep (B). Choice (C) gives you z ≥ –158.
Eliminate (C). Choice (D) gives you z ≤ –158. Eliminate (D). Choice (B) is the correct
answer.

3. D Line 1 shows exponential growth, because the line curves upward. Because birth rate and
death rate are per 1,000 people, a birth rate higher than a death rate will result in
exponential growth (because births—deaths will increase as the population increases).
Immigration and emigration numbers are per year and therefore have a linear effect on the
graph (as the absolute change in the population due to immigration—emigration is



constant). South Zealand has more births per 1,000 than deaths per 1,000, so (D) accurately
reflects Line 1.

4. A Start with Process of Elimination. Since the number of people in the theater decreases over
time, eliminate (D). Choices (A) and (B) are exponential functions, while (C) is linear. The
number of people that leave the theater every 15 minutes is not constant, since it is
proportional to the number of people currently in the theater; therefore, this function is not
linear, and you can eliminate (C). Choice (A) must be correct because the function decreases
quickly and then the number leaving every successive 15 minutes is less than the time before
(10% of 250 is more than 10% of 225).

5. B Cross-multiply to get 2y2  = 72. Solve for y to get y2  = 36, so y ± 6. Another way to solve

would be to Plug In the Answers, since the question asks for a specific value and there are

numbers in the answer choices. In (A), y = –6. Plug –6 into the equation and see if it works: 

, or . Because this statement is true, one of the possible solutions for the

equation is y = –6. Eliminate (C) and (D) because neither of these answers includes –6.

According to (B), another possible value for y is 6. Plug 6 into the equation to see if it works: 

, or . Since this statement is also true, the correct answer is (B).

6. C The 36-year-old runner ran under 3:00:00 when almost 3:30:00 is expected. The 39-year-
old runner ran slightly above 3:00:00 when 3:30:00 is expected. The 41-year-old runner ran
slightly above 3:00:00 when about 3:45:00 was expected. Therefore, three runners ran at
least 15 minutes faster than predicted, which matches (C). If you chose (B), you may have
based your choice on the number of runners who ran more than 15 minutes slower than
their predicted time.

7. C According to the table, the relative investment in wind resources in 2007 was 0.40 of the

total 1.00. Probability is defined by the number of things that fit the requirements divided by

the total number of things. In this case, that would be . You don’t need to worry about

the actual dollar values, because these numbers both relate to the same total of $75 million.

You do, however, need to simplify this fraction. You can multiply it by  to get , which

then reduces to . You could also divide it on your calculator to get 0.4, and then divide each

fraction in the answer choices to see which one is also equal to 0.4. Either way, the correct

answer is (C).

8. B Examine each answer choice and use Process of Elimination. For (A), the 2007 investment
in biofuels was 0.31 out of 1.00, or about one-third of the total, according to the chart. The
total that year was $75 million, so the Ballpark value would be about $25 million. The $50
million value in (A) is too high, so eliminate it. Choice (B) refers to percents, but the chart is
in “relative” investment. If the 2007 relative investment in wind is 0.40 out of 1.00, it is
equivalent to 40% of the total. The wind investment in 2017 is projected to be .32 or 32% of



the total, which is a decrease of 8%. Check out (C) and (D) just to be certain. For fuel cells,
the percent of the total is projected to double, but the total in 2017 is projected to be much
higher. So the total dollar amount invested in wind in 2017 will be much more than double
the 2007 investment. For (D), the top three energy types—biofuels. wind, and solar—are
projected to be more equally invested in for 2017 than they were in 2007, so (D) is the
opposite of what the chart shows. Eliminate (C) and (D), and choose (B).

9. C Whenever there are variables in the question and in the answers, think Plugging In. If m =
10, then Monster Truck Inc., receives a down payment of $3,200 plus 10 months’ worth of
monthly payments. This can be calculated as 3,200 + 10(380) = 3,200 + 3,800 = $7,000.
Plug in 10 for m in the answers to see which function equals 7,000. Choice (A) becomes
f(m) = 380 + 3,200(10) = 380 + 32,000 = 32,380. Eliminate (A). Choice (B) becomes f(m) =
3,200 + 36(10) = 3,200 + 360 = 3,560. Eliminate (B). Choice (C) becomes f(m) = 3,200 +
380(10) = 3,200 + 3,800 = 7,000. Keep (C), but check (D) just in case it also works. Choice
(D) becomes f(m) = 10,480 – 380(10) = 10,480 – 3,800 = 6,680. Eliminate (D). The correct
answer is (C).

10. A Plugging In the point (6, –5) in the answer choices could work, but it will likely make more
than one equation true. The x-intercept is where the line crosses the x-axis, at the point
where y = 0. Therefore, one point on the line is (3, 0). The choices are all in the slope-
intercept form, y = mx + b, where m is the slope. To find the correct answer, calculate the
slope of the line with the two points known to be on the line. The slope of a line is determined

by the equation . Therefore, the slope of the line shown can be calculated as follows: 

. Only (A) has a slope of , so that is the correct answer.

11. D There are 12 inches in one foot, so a reel is 12 × 1,000 = 12,000 inches long. Set up a

proportion to determine how many frames per reel: . Cross-multiply

to get x = 12,000. Divide both sides by  to get x = 16,000 frames per reel. Next, find the

number of frames the film requires. Convert the time to seconds. There are 60 minutes in an

hour, so 2 hours and 47 minutes is equal to (2 × 60) + 47 = 167 minutes. There are 60

seconds in a minute, so there are 60 × 10,020 seconds in this film. If each second consists of

24 frames, then there are 24 × 10,020 = 240,480 frames in this film. To determine the

number of reels, divide by the number of frames per reel:  = 15.03 reels. Because 15

reels does not hold quite enough frames, the film requires 16 reels, which is (D).

12. C So far, Hua has received 1,350 + 900 = 2,250 surveys. Hua needs 3,800 – 2,250 = 1,550
additional surveys. Given that Hua receives 1 completed survey for every 5 she sends out, she
will need to send out at least 5 × 1,550 = 7,750 surveys. Therefore, the correct answer is (C).

13. B Since line AE is perpendicular to the line containing segment AB and the line containing
segment DE, these two lines must be parallel. Therefore, ABC is equal to CDE because
they are both small angles created by a line crossing two parallel lines. Since DCE and 
ACB are opposite each other, they must be equal as well, so these are two similar right



triangles. The question also tells you that C is the midpoint of BD, which means that BC and
CD are equal. When you have two sides and the included angle of one triangle congruent to
two sides and the included angle of a second triangle, you know that the triangles are
congruent. This means that AB = DE and AC = CE. Lastly, the question states that AC = DE,
which means that AB = AC, and these must be isosceles right triangles. Angle ABC is
therefore 45°, and n, which is opposite ABC, must be 45° as well. The correct answer is (B).

14. D Start with the easier equation and use Process of Elimination. The easier equation is related
to the total number of turkey and bread slides, t + b, on the 4 platters. According to the
question, each platter contains 100 slices, so the 4 platters contain 100 × 4 = 400 slices.
Therefore, one of the equations in the correct answer must be t + b = 400. Eliminate (A) and
(B) because neither of these answers contains that equation. The second equation deals with
the weight of the slices. According to the problem, the slices on each platter weigh 160
ounces. Therefore, the total weight of the slices on all 4 platters is 160 × 4 = 640. Eliminate
(C) because the total is wrong in the weight equation. The correct answer is (D).

15. D Whenever there are two equations with the same two variables, they can be solved
simultaneously by adding or subtracting them. The key is to get one variable to disappear.
Multiply the second equation by –2, to get 6a – 2z = 20. Stack the two equations and add
them.

Therefore, the correct answer is (D). Be careful of (C)—the question did NOT ask for the
value of a.

16. B We know that Isabella starts with $1,000 in her account, so this eliminates (D). She is
earning money from the interest, so the line must have a positive slope, eliminating (C),
which has a constant slope. The two best choices are (A) and (B), but in (A) Isabella’s money
doesn’t begin to increase until the 5-year mark, which doesn’t make sense—thus (B) is the
correct answer.

17. A Find a point on the graph and plug that point into each of the answers to see which equation
works. The graph goes through the point (0, –6). Using that point, (A) becomes –6 = 02  – 0
– 6. Solve the right side of the equation to get –6 = –6. Keep (A), but check the remaining
answer choices just in case. Choice (B) becomes –6 = 0 + 0 –12. Solve the right side of the
equation to get –6 = –12. This is not true, so eliminate (B). Choice (C) becomes –6 = 02  +
6(0) + 9. Solve the right side of the equation to get –6 = 9. Eliminate (C). Choice (D)
becomes –6 = 02  + 5(0) + 6. Solve the right side of the equation to get –6 = 6. Eliminate (D).
The correct answer is (A).

18. A The key to this problem is understanding that the three friends plan to climb an equal
number of stairs. Start with the building for which we know the number of stairs. The
friends are each planning to climb 3,639 ÷ 3 = 1,213 stairs. Since 1,213 must be a part of the
correct answer, eliminate (B) and (D). Given that Dalia will complete only 75% of her goal,
Dalia’s total must be multiplied by 75% or 0.75. This eliminates (C). The correct answer is
(A).

19. C Let’s break this question into smaller pieces. First, to find the number of U.S. residents who
visit European countries every year, we will need to determine how many residents hold



passports: 36% of 315 million = 0.36 × 315 = 113.4 million. Next, we can calculate how
many of those passport-holders travel internationally each year: 8% of 113.4 million = 0.08
× 113.4 = 9.072 million. Finally, we can calculate how many of those international travelers
visit Europe each year: 10% of 9.072 million = 0.1 × 9.072 = 0.9072 million. 0.9072 million
is equivalent to 907,200, which is (C). The percentage calculations can also be done in one
step: 0.1 × 0.08 × 0.36 × 315 = 0.9072 million.

20. A Given that all of the answer choices are possible values for y, plug in the answers. In (A), y =
x − 6. Plug this value into (x + 2)y2  to get (x + 2)(x − 6)(x − 6). Multiply the last two factors
together to get (x + 2)(x2  – 12x + 36). Multiply the two resulting factors together to get x3  –
12x2  + 36x + 2x2  – 24x + 72. Combine like terms to get x3  – 10x2  + 12x + 72. This is the
same as the third degree polynomial in the question. Therefore, the correct answer is (A).

21. C In 2010, as counted, there were 354 + 225 + 757 = 1,336 elephants in Wakanda. If the
margin of error was 17.4, the lowest population of elephants that could fit within the margin
of error would be 1,336 – 17.4 = 1,318.6 elephants. Because there cannot be fractional
elephants, 1,319 is the smallest value that would be within the margin of error. The correct
answer is (C).

22. C Start by using Process of Elimination to eliminate (D) because the entire question is about
finding the height, and (D) has nothing to do with height. The difference between the left
and middle stacks is 2 stacked sawhorses. The height added to the stack of sawhorses by
adding two to the stack can therefore be calculated as 92 – 60 = 32. Therefore, the added
height of one stacked sawhorse is 32 ÷ 2 = 16. From this information, keep subtracting the 16
inches added to the top of a stack by each additional sawhorse until you get down to one
sawhorse in the stack. If three sawhorses are 60 inches tall, two will be 60 – 16 = 44 inches
tall and one sawhorse will be 44 – 16 = 28 inches tall. Choice (A), the height of one
sawhorse, can now be eliminated. Another way to think about the height added to the stack
of sawhorses by each additional sawhorse is to think of it as the distance between the top of
one sawhorse and the top of the next. Since all the sawhorses are the same height, this
distance is also the distance from the bottom of one sawhorse to the bottom of the next.
Since this distance is 16, eliminate (B). Therefore, the answer is (C). The height of one
sawhorse is 28, which is b + c, so the overlap, c, is 28 – 16 = 12.

23. B Remember that sin a = cos b means that a and b are complementary angles. Therefore, the

two triangles are similar and cos a = sin b as well and you can set up the following equation: 

 = . Now that you have solved for EF (11.2), you can use the Pythagorean Theorem (a2

+ b2  = c2 ) to solve for DF. 11.22  = 72  + DF2 . The correct answer is (B). Alternatively, you

could have used the Pythagorean Theorem to solve for BC and then set up a proportion

between the similar triangles. Just make sure that you recognize that AC corresponds to DE

rather than DF.

24. B First, solve for Rick’s hourly rate and Shane’s hourly rate. Since Work = Rate × Time, Rick
produces 8 widgets per hour (28 widgets ÷ 3.5 hours without breaks) and Shane produces 27
¸ 3.5 = 6 widgets per hour. Now plug in. Since you know they have a combined rate of 14
widgets per hour, choose a total amount that is divisible by 14. Let’s say they were each
assigned 14. This means that the total produced is 28, and at a total rate of 14 per hour.
Therefore, it takes them 2 hours to finish. During this time Rick would produce 16 widgets



and Shane would produce 12 widgets. Therefore, Rick must have done 2 of Shane’s originally
assigned 14 widgets, which is 14.3% of 14. Choice (B) is the correct answer.

25. D To answer this question, you need the formula for percent change: . 100. For

choice (A), plug in a difference of about 200,000 and an original of about 1,000,000: 

. 100. This simplifies to 20%. For (B), plug in a difference of about 200,000 and an

original of about 900,000: . 100. This simplifies to about 22%, so you can eliminate

(A). Choice (C) is incorrect because the Sylvilagus brasiliensis population increased during

that time. (If you chose (C), you may have calculated the percent change of the Chrysocyon

brachyurus population.) For (D), plug in a difference of about 200,000 and an original of

about 800,000: . This simplifies to approximately 31%. This is the greatest percent

decrease; therefore, (D) is correct.

26. C Start by setting the two equations equal to each other to get x2  – 2x = 2x − 1. Manipulate the

equation into the ax2  + bx + c = 0 form, which is x2  – 4x + 1 = 0. Use the quadratic

equation, which states that x =  to get x = . Solve for

x to get x = , then x =  or x = , so x = 2 ± . The greater of the

two possible values for x is x = 2 ± . Therefore, the correct answer is (C).

27. B Cosecant is  or . Make a right triangle and plug in for the side lengths.

Because , make the hypotenuse 1.66 and the side opposite the angle measure θ

equal to 1. Use the Pythagorean Theorem to solve for the missing side: 12  + x2  = 1.662 ; 1 +

x2  = 2.7556; x2  = 1.7556; x ≈1.32. Make this the other leg of the triangle. To find tan θ, use 

, which is (B).

28. D If two patients are added to the trial, there will be 12 total patients. If the mean height of 12
patients is 169 cm, then the 12 patients have a total height of 12 × 169 = 2,028 cm. The total
height of the first 10 patients is 184 + 176 + 181 + 157 + 168 + 154 + 148 + 165 + 190 + 162 =
1,685 cm, so the two new patients must have a total height of 2,028 – 1,685 = 343 cm. Add
up the heights and eliminate any choice that does not equal 343. Only (D) works.

29. D Plugging in the given point to see which equation is true is not easy on this one, since both
values have weird decimals. The answer choices are also likely written so that more than one
that point, so try to find another point on the line. The x-intercept of a line is where the line
crosses the x-axis. At that point, the value of y is 0. Therefore, (2, 0) is also a point on the



line. Plug this point into the answers, since it is easier to calculate. If it works in more than
one equation, plugging in the ugly point will determine the correct answer, which must work
for both points work. Plug point (2, 0) into (A) to get 0 + 5.9 = 2.5(2). Solve both sides of the
equation to get 5.9 = 5. Eliminate (A). Plug (2, 0) into (B) to get 4(0) + 12(2) = 29.1. Solve
both sides of the equation to get 4 + 24 = 29.1, or 28 = 29.1. Eliminate (B). Plug (2, 0) into
(C) to get 6(0) + 27.15 = 12(2). Solve both sides of the equation to get 0 + 27.15 = 24. Since
this is clearly not a true statement, eliminate (C). Plug (2, 0) into (D) to get 10(0) – 13(2) =
–26. Solve both sides of the equation to get –26 = –26. Since (D) is the only answer for
which the point (2, 0) works, the correct answer is (D).

30. B Whenever there are variables in the question and in the answers, think Plugging In. If P0  =

4, k = 2, and t = 3, then P = (4)(10)6  = 4,000,000. Plug these values into the answer choices

to see which answer works. Choice (A) becomes 3 = . Simplify the right side

of the equation to get 3 = , then 3 = , and finally 3 = –3. This isn’t true, so

eliminate (A). Choice (B) becomes 3 = . Simplify the right side of the

equation to get 3 = , then 3 = , and finally 3 = 3. Keep (B), but check the

remaining answer choices just in case. Choice (C) becomes 3 = .

Simplify the right side of the equation to get 3 = , or 3 ≈ 3.6. Eliminate (C).

Choice (D) becomes 3 = 2 log . Simplify the right side of the equation to get 3 =

2 log , then 3 = 2(–6), and finally 3 = –12. Eliminate (D). The correct answer is

(B).

31. 48 Set up a proportion:  = . Cross-multiply and get x = 1.2 × 40 = 48.

32. 558 During the summer the ice cream vendor sells an average of 2(50) – 7 = 93 popsicles per
day. Over 6 summer days, 93 × 6 = 558 popsicles are sold. The correct answer is 558.

33.                  or 3.5

First, get rid of the decimals in the first equation by multiplying the first equation through by
10 to get 13g + 17h = 50. In the second equation, move all the variables to the left of the
equal sign to get –13g + 3h = 20. Whenever there are two equations with the same two
variables, they can be solved simultaneously by adding or subtracting them. The key is to get
one variable to disappear. Stack the equations on top of each other and add them.



Therefore, h = . Because this number is too large to grid in, either reduce the fraction to ,

or convert the fraction to the decimal 3.5.

34. 16 To find the percent of registered Democrats planning to vote for Candidate A, divide the

number of Democrats planning to vote for Candidate A by the total number of registered

Democrats:  = 0.16 = 16%, which makes 16 the correct answer.

35. 30 Start by drawing the picture, as this question doesn’t provide one. To do so, change each of

the equations into the slope-intercept form of an equation y = mx + b, where m is the slope

and b is the y-intercept. The second equation becomes 3y ≥ 2x − 12, or y ≥ x − 4. The third

equation becomes 5y ≤ –2x + 20, or y ≤ – x + 4. The ≥ sign in the second equation means

that everything above the line should be shaded, and the ≤ sign in the third equation means

that everything below that line should be shaded. To graph the first equation x ≥ 0, shade

everything to the right of the y-axis. The resulting picture should look like this:



The formula for the area of a triangle is A =  b × h. It is easiest to think of the side that is

along the y-axis as the base. That side goes from a y-coordinate of 4 to –4, for a length of 8.

The height of the triangle is the x-coordinate of the point where the two slanted lines meet;

set the two equations equal to find it. Start with x − 4 = – x + 4 and multiply everything

by 15 to get 10x − 60 = – 6x + 60. Then add 6x and 60 to both sides to get 16x = 120, so x =

7.5, and the height is 7.5. The resulting figure should look like this:



Plug the measurements for the base and the height into the area formula to get A = (8)

(7.5) = 30. The correct answer is 30.

36. 0 Start by multiplying the terms together. To multiply (x2  + 2x − 3)(2x + 5), multiply each
term in the left parenthesis by each term in the right parenthesis to get 2x3  + 5x2  + 4x2  +
10x − 6x − 15. Combine like terms to get 2x3  + 9x2  + 4x − 15. To multiply (x + 1)(x − 1)(x +
3), do one set of parentheses first; then multiply that product by the remaining parenthesis.
You may notice that (x + 1)(x − 1) is a common quadratic, which equals x2  – 1. Then you
need to multiply x2  – 1 by (x + 3). As you did before, multiply each term in the first
parenthesis by each term in the second to get x3  + 3x2  – x − 3. Now you can do (2x3  + 9x2

+ 4x − 15) – (x3  + 3x2  – x − 3). It is easiest to distribute the negative sign into the second
parenthesis: (2x3  + 9x2  + 4x − 15) + (–x3  – 3x2  + x + 3). Now you can combine like terms
to get x3  + 6x2  + 5x − 12. This is in the form ax3  + bx2  + cx + d, so a = 1, b = 6, c = 5, and d
= –12. This means a + b + c + d = 1 + 6 + 5 + (–12) = 0.

37. 195 Use the definition of inverse proportion: x1  y1  = x2  y2 . Plug in 1.5 for x1 , 260 for y1 , 2 for x2 ,
and solve for y2 : (1.5)(260) = (2)(y2 ); 390 = 2y2 . Divide both sides by 2, and you find y2  =
195.

38. 15 Start by converting the qualifying distance of 68.58 meters into yards. Set up a proportion: 

 = . Cross-multiply to get 0.9144x = 68.58. Divide both sides by



0.9144 to find that the qualifying distance is 75 yards. If his current best is 60 yards, he

needs to throw 75 – 60 = 15 more yards.
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