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You’ve made the right decision to study for the GRE using this guide from 
McGraw-Hill Education, America’s leading educational publisher. You 
may know us from many of the textbooks you used in college. Now we’re 
ready to help you take the next step—and get into the graduate school 

program of your choice. 
 This book gives you everything you need to succeed on the test.  From expert 
author Erfun Geula, you’ll receive in-depth instruction and review of every topic 
tested, tips and strategies for every question type, and plenty of practice tests to 
boost your test-taking confidence. 
 In addition, in the following pages you’ll find special sections on:

 ■ Getting the Most from the Interactive Practice Tests: Download the 
Premium Practice Test App to your tablet or smartphone or visit the 
companion website for extensive test-taking practice.

 ■ Information for International Test-Takers: Find out what you need to know 
if you plan to take the test outside of the United States.

ABOUT McGRAW-HILL EDUCATION

This book has been created by a unit of McGraw-Hill Education. McGraw-Hill  
Education is a leading global provider of instructional, assessment, and 
reference materials in both print and digital form. McGraw-Hill Education has 
offices in 33 countries and publishes in more than 65 languages. With a broad 
range of products and services—from traditional textbooks to the latest 
in online and multimedia learning—we engage, stimulate, and empower 
students and professionals of all ages, helping them meet the increasing 
challenges of the 21st-century knowledge economy.
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Getting the Most from the Interactive Practice Tests

McGraw-Hill Education: GRE Premium gives you a number of options to practice 
for the exam. You can practice using this book, your tablet or smartphone, or your 
laptop or home computer. Whether you use a PC or Mac or a tablet or smartphone 
with the Apple, Android, or Windows platform, you’ll be able to practice on the 
device of your choosing.
 The diagnostic test in this book is also available in a digital version as part of the 
Premium Practice Test App and on the companion website, MHE Practice Plus. 
In addition to the diagnostic test, you will find five more practice tests on the app 
and companion website. 

Features of the Interactive Practice Tests

The interactive practice tests found on the mobile app and the companion website 
offer a number of features that will help you meet your study goals:

 ■ The app and the companion website include the diagnostic test from the 
book, allowing you to take advantage of the digital version of this test. 

 ■ The app and website include five additional practice tests that will enhance 
your preparation for the exam.

 ■ You can choose whether to take a test section timed or open-ended, 
depending on your practice goals.

 ■ When you finish a section of the test, you’ll immediately receive a score that 
shows the percentage of correct answers. 

 ■ Your scores will be saved so you can refer back to them and follow your 
progress.

 ■ Review mode allows you to see your answer and the correct answer together. 
(We hope they’re the same!) Here you’ll find a concise and clear explanation 
for the answer. Moreover, you’ll still be able to see the original question for 
reference.

 ■ If you exit a test section before finishing it you can simply return to where 
you left off at a later time. 

Accessing the Premium Practice Test App

If you take the diagnostic test and six additional practice tests on your tablet 
or smartphone, you will find the Premium Practice Test App to be the ideal 
companion to your study plans. Depending on the device you have, go to one  
of the following:

 Apple → iTunes

 Android → Google Play

 Windows → Apps for Windows

Once you’re at the appropriate app store, search “McGraw-Hill Education’s GRE 
Premium Practice Test App” and download. 
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Accessing the Practice Tests Online

Visit MHPracticePlus.com/GRE to access the online version of the practice tests. 
Click on “begin practice tests” and you’ll have access to the diagnostic test and six 
additional practice tests to use on your laptop or home computer.

Information for International Test-Takers

Every year, more and more international students take the GRE General Test. 
Of the more than 655,000 tests administered in 2012, the biggest growth among 
test-takers during the peak testing period was among international students. If 
you are an international student who is planning to take the GRE in order to 
pursue graduate or business school studies in the United States, these pages will 
provide some information that can help make the process easier for you. We also 
suggest that you visit the official GRE website, www.ets.org/gre, for further details 
and updates. The site is maintained by Educational Testing Service (ETS), the 
organization that creates and administers the test.
 The GRE General Test is currently offered as a computer-based test in the 
United States, Canada, and many other countries. The test is offered in a paper-
based format in areas of the world where computer-based testing is not available. 

Arranging to Take the GRE

Finding a Testing Center

With permanent testing centers located in countries all around the world, most 
applicants should not have trouble finding a place to take the test. If there are no 
centers near your home, you will need to travel to one. When you register for the 
GRE, you will need to schedule a test appointment at a specific testing center.  
Go to www.ets.org/gre for a complete listing of testing centers worldwide. 

Registering for the Test

Register early to get your preferred test date and to receive your test preparation 
material in time to prepare for the test. Remember that testing appointments are 
scheduled on a first-come, first-served basis. There are four ways you can register 
for the computer-based General Test: on the Internet, by phone, by fax, and by 
mail. Major credit cards are accepted to pay for registration. To register visit  
www.ets.org/gre.

Standby Testing

Standby testing is available at permanent test centers on a first-come, first-served, 
space-available basis in the United States, American Samoa, Guam, U.S. Virgin 
Islands, Puerto Rico, and Canada only. It is not available in Mainland China,  
Hong Kong, India, Iran, Korea, or Taiwan.
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Canceling or Rescheduling

If you must cancel or reschedule a testing appointment, contact the GRE Program 
by mail or phone no later than four full days before your appointment (not 
including the day of your test or the day of your request). Keep in mind that you 
cannot reschedule between sites served by different Regional Registration Centers. 
See the ETS website for details. 

Paper-Based Testing

You can register for the paper-based General Test either online or by mail. Use a 
money order or a certified check when registering by mail. Download and complete 
the registration form and mail the completed form with payment to the address 
printed on the form. ETS must receive your registration form by the registration 
deadline, which can be found at www.ets.org/gre. Allow at least four weeks for 
processing.

Identification

It is your responsibility to bring an acceptable form of identification to the testing 
center. The following documents can be used in the country in which you are 
a citizen: 

 ■ Passport
 ■ National ID card
 ■ State or Province ID card 
 ■ Official driver’s license
 ■ Military ID card

See the ETS website for further details.

Test Preparation for International Students

ETS is very careful to make sure that the GRE is not biased against international 
test-takers. All questions are pre-tested by being included in unscored 
“experimental” test sections given to both U.S. and international test-takers. If 
statistics prove that any of the new questions put the international test-takers at a 
disadvantage, those items never appear on the test. Still, international test-takers 
face certain challenges. 

The Language Barrier

The biggest and most obvious difficulty for international test-takers is the language 
barrier. Many people residing outside of the United States who sign up to take the 
GRE are non-native English speakers. The entire test, including instructions and 
questions, is in English. One part of the test is focused on verbal skills and another 
part is a writing test, which requires not only an understanding of the language 
but a command of it. Your English writing, reading comprehension, and grammar 
skills are directly tested on the GRE. If you are a non-native English speaker, to 
improve your understanding of the language in the months leading up to the test, 
you are encouraged to:
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 ■ Read as much in English as possible, especially newspapers or journal articles
 ■ Create flash cards with difficult English words on them
 ■ Practice your English by speaking with others who speak the language—

preferably better than you do! 
 ■ Watch television shows featuring native English speakers

 Your goal should be to practice presenting evidence in a cohesive and interesting 
way to support your arguments in the writing section of the exam. When you 
read items from English-language publications, pay particular attention to how 
the writers gather evidence and present it because there are often subtle cultural 
differences at play. Remember that the quantitative part of the GRE is also in 
English so it’s a good idea to review math formulas and glossaries in English.

Becoming Familiar with Standardized Tests

Getting acquainted with standardized tests is another must-do for international 
test-takers. This type of exam is a part of the average American’s educational 
experience but is not necessarily a cultural norm in other parts of the world. 
Some people outside the United States may be unfamiliar with multiple-choice 
questions. These are questions in which you are given several choices from which 
to choose for the correct answer. There are strategies for choosing the best one 
when you’re not sure. For example, you can eliminate answers that you know are 
incorrect and then choose among the remaining choices. This is called “taking an 
educated guess,” and it can improve your chances of picking the correct answer. 
Timing is a very important part of standardized tests. Keeping calm is the first step 
to overcoming the pressure. Taking practice tests is key to learning how to pace 
yourself to maximize your performance in a limited time period. Taking practice 
tests will also help you become familiar with the test format. Understanding the 
instructions for each part of the test in advance can save you time during the exam 
because you won’t have to spend time on the instructions in addition to the other 
reading you have to do.

Testing Your English-Language Skills

If you received your undergraduate degree from an institution 
in a country whose official language is not English, the graduate 
program to which you are applying will likely require you 
to submit proof of your English proficiency along with your 
GRE scores. Most institutions accept scores on either the 
TOEFL (Test of English as a Foreign Language) or the IELTS 
(International English Language Testing System); many now 
also accept scores on the newer PTE (Pearson Test of English). 

Check with the programs to which you are applying for information about their 
test requirements. There is no specific passing score on these tests; graduate 
institutions set their own requirements.

 ■ TOEFL: The TOEFL iBT is an Internet-based test administered more than 
50 dates a year at more than 4,500 sites around the world. A paper-based 
version (TOEFL PBT) is still used but only in a few locations where Internet 
access is not reliable. For more information including the format of the test, 
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scoring, and registration, visit www.ets.org/toefl. The TOEFL iBT captures 
the test-taker’s speech and uses this to measure English-speaking ability in a 
standardized manner. Multiple-choice questions are used to measure reading 
and listening abilities. Two essay questions are used to measure writing 
abilities.

 ■ IELTS: The IELTS is a paper-based test created at Cambridge University 
in the UK. It consists of four modules—Listening, Reading, Writing, and 
Speaking. Question types include multiple choice, sentence completion, short 
answer, classification, matching, labeling, and diagram/chart interpretation. 
The Speaking test is a face-to-face interview with a certified examiner. IELTS 
has two versions: Academic and General Training. The Academic test is for 
those who want to study at a tertiary level in an English-speaking country. 
The General Training test is for those who want to do work experience or 
training programs, enroll in secondary school, or migrate to an English-
speaking country. For more information, visit www.ielts.org.

 ■ PTE: The PTE was developed by Pearson, an international educational testing 
and publishing company. Like the TOEFL iBT, it is administered at testing 
centers on a computer (there is no paper version). Visit www.pearsonpte.com  
for more information about the PTE and updated lists of the schools that 
accept it and the locations where it is given. Like the TOEFL, the PTE uses 
multiple-choice questions plus essay questions to measure reading, listening, 
and writing skills. A 30-second audio clip of the test-taker’s speech is sent to 
schools along with the test scores.

One Last Hurdle: The Student Visa

Nonresidents of the United States need to obtain a visa to live in the United States. 
Once you have chosen a graduate program and have been accepted, you will need 
to begin the process of obtaining your student visa.
 Getting a student visa to study in the United States is not as difficult as getting 
an H1-B visa to work in the country after graduation. Experts, including the 
U.S. government, suggest that students begin the student visa process as early as 
possible. Besides needing the time to complete the required forms, you will also 
need to schedule an appointment for the required embassy consular interview, and 
the waiting times for this vary and can be lengthy.

Visa Requirements

During the student visa process, you are expected to prove that you have adequate 
financing to study in the United States, ties to your home country, and a likelihood 
that you will return home after finishing your studies. In addition, you will have to 
participate in an ink-free, digital fingerprint scan and provide a passport valid for 
travel to the United States and with a validity date at least six months beyond your 
intended period of stay. 
 Your U.S. school will provide you with an I-20 form to complete. The school will 
use this to register you with the Student and Exchange Visitor Information System 
(SEVIS), an Internet-based system that maintains accurate and current information 
on nonimmigrant students and exchange visitors and their families. If you have 
a spouse and/or children who will be joining you, you must register them with 
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SEVIS as well. You’ll also need to submit a completed and signed nonimmigrant 
visa application with form DE-160. To download this form and for more 
information on the visa process, go to the U.S. Department of State website, http://
travel.state.gov/content/visas/english/study-exchange/student.html#overview. 
 Transcripts, diplomas from previous institutions, scores from standardized 
tests such as the TOEFL or IELTS, and proof you can afford the school (income tax 
records, original bank books and statements) are things you should have on hand 
when applying for your visa. If you have dependents, you will also need documents 
that prove your relationship to your spouse and children, such as a marriage license 
and birth certificates.

Good luck with your application process!
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Introducing the GRE

Study this chapter to learn about:

 ■ GRE scoring

 ■ The section-adaptive nature of the exam

 ■ Using the calculator

 ■ Skipping questions and guessing

 ■ The GRE test format

What Is the GRE?

The GRE (Graduate Record Examination) is a test required by most universities 
for admission to their MA, MS, and PhD programs. Increasingly, many business 
schools are accepting the exam as well. Unlike most tests that students may have 
taken in college or high school, the exam does not test knowledge or achievement 
in any specific areas. Instead, the exam is designed to assess the test-taker’s 
fundamental Quantitative and Verbal Reasoning abilities.
 Thus the Quantitative portion of the exam does not address “advanced” 
mathematical concepts such as calculus or advanced trigonometry. Instead, it 
assesses a student’s conceptual understanding of the foundational mathematical 
topics from high school: algebra; fractions, decimals, and percents; arithmetic; 
word problems; and geometry. Many students interpret this information to mean 
that they simply need to re-memorize their rules from high school math to succeed 
on the Quantitative section. In fact, the Quantitative questions are concerned more 
with a student’s ability to implement logic skills in conjunction with these topics 
rather than to regurgitate a certain set of rules.

You should think of the Quantitative questions as puzzles to be solved 
using certain mathematical principles, not as questions that can be 
solved by straightforward application of a few principles or formulas.

C H A P T E R  1
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 Likewise, the Verbal portion of the exam does not require preexisting content 
knowledge. The Reading Comprehension questions do not assume or require 
prior familiarity with the passage’s content; instead, they are designed to measure 
a student’s ability to efficiently digest the information in a college-level text. Text 
Completion and Sentence Equivalence questions, however, will require knowledge 
of college- and graduate-level vocabulary. For students who perform below their 
desired score range on the Verbal Reasoning section of the diagnostic test, learning 
vocabulary may be the quickest way to a score improvement.

It should be noted that even the vocabulary-based questions address 
verbal reasoning in the sense that they address a test-taker’s ability 
to use the context of a sentence and logical connections among a 
sentence’s parts to identify the word(s) that best fit in a certain context.

 The GRE consists of six or seven sections: an Analytical Writing section, two 
scored Quantitative Reasoning sections, two scored Verbal Reasoning sections, and 
one unscored experimental section, which could be either Quantitative or Verbal. 
The computer-based version of the test is arranged as follows:

Computer-Based GRE: Test Format

SECTIONS QUESTIONS TIME

Analytical Writing Issue Task

Argument Task

30 minutes

30 minutes

Verbal—2 sections 20 questions per section 30 minutes per section

Quantitative—2 sections 20 questions per section 35 minutes per section

Unscored* Varies Varies

Research** Varies Varies

 * The unscored section will contain an experimental Verbal or Quantitative section.
** You may not encounter a Research section but if you do, it will be at the end of the exam.

The paper-based version of the GRE involves slightly different time limits 
and numbers of questions. It does not include a Research section.

GRE Scoring

For your performance on the Quantitative and Verbal sections, you will receive 
raw scores, which are calculated based on the questions you answered correctly in 
each section and the level of difficulty of these questions. These raw scores are then 
converted to scaled scores ranging from 130 to 170, going up in 1-point increments. 
The conversion from the raw score to the scaled score depends on:
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 ■ the number of questions answered correctly for a given section
 ■ the assigned level of difficulty of all correct and incorrect questions (each 

question is assigned a level of difficulty ranging from 1 to 5).

Each of the two essays that you write in the Analytical Writing section is scored on 
a scale of 0 to 6. Your score for the Analytical Writing section will be the average of 
these two scores. For details, see the simplified Analytical Writing scoring rubrics 
on pages 53–54.

Perhaps surprisingly, a larger proportion of test-takers perform well on 
the Quantitative Reasoning section than on the Verbal Reasoning section. 
For example, according to reports published by ETS, a score of 160 on the 
Verbal section corresponds to the 83rd percentile, while the same score 
on the Quantitative section corresponds to the 81st percentile.

What Is a Section-Adaptive Exam?

In June 2011 the makers of the GRE began administering the Revised GRE, 
which substantially changed the structure and format of the exam. One of the 
primary changes to the exam was the switch from a computer-adaptive test to a 
section-adaptive test. In a computer-adaptive test, the level of difficulty of each 
new question is based on a student’s performance on all previous questions. On 
a section-adaptive test, on the other hand, the content and level of difficulty of 
a given question is not determined by a student’s performance on all previous 
questions. Instead, the content and difficulty of a given section is determined by 
the student’s performance on a previous section. For example, test-takers can 
expect that their first Quantitative section will feature questions that are mostly 
categorized as medium. Based on the test-taker’s performance on this first section, 
the next Quantitative section will have questions that are mostly easy, medium, or 
difficult. The scoring algorithm will then use data from both sections to determine 
a student’s Quantitative or Verbal score.
 One consequence of this system is that a student’s score will often have a ceiling 
if he or she has trouble on the first Quantitative or Verbal section. Essentially, if the 
second section is not categorized as “difficult,” then no matter how well a student 
performs on that second section, it is unlikely that the student will achieve a score 
in the upper percentiles of that measure.

While you are taking the GRE, don’t try to guess how you’re doing. Many 
students are tempted to use the perceived level of difficulty of their 
questions to estimate their performance on the test. This is a perilous 
strategy for three reasons:

1. The questions within even the most difficult section will consist of 
a range of levels of difficulty.
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2. Often, a question that might appear difficult or easy to you might 
not be categorized in the same way for all test-takers.

3. Prematurely assessing your performance on the test will distract 
you from your primary goal on the exam: to get as many questions 
correct as possible!

Using the Calculator

You’ll be happy to know that you will be provided with an on-screen calculator 
for the Quantitative sections. The calculator features addition, subtraction, 
multiplication, division, and square roots. Though this certainly eliminates the 
need to memorize many of the common powers and roots, you should avoid 
deferring to the calculator for all calculations. Many calculations require the use 
of simple mental math that you do every day. If you do not feel confident with this 
math or are confronted with what seems to be a complex calculation, then you 
should use the calculator.

Skipping Questions and Guessing

The revised GRE computer format offers certain functions that work in favor of  
the test-taker. At the upper right of your test screen, there will be an option to 
“mark” a question. Test-takers can mark up to three questions per section. So if you 
think you can get a question correct by spending additional time on it, just mark 
that question and come back to it. Unlike other standardized tests you may have 
taken, the GRE does not penalize students for incorrect answers. Thus you should 
guess and mark any questions that you’re unsure of or that you feel will take too 
long to answer.

The GRE Test Format

Verbal Reasoning Ability

Each of the two scored Verbal sections contains 20 questions. These questions fall 
into three categories:

 ■ 6 Text Completion questions
 ■ 5 Sentence Equivalence questions
 ■ 9 Reading Comprehension questions

 Most test-takers erroneously assume that these question types test strictly your 
vocabulary knowledge. Though it’s certainly true that a large vocabulary is helpful 
for these questions, you need to be equally concerned about the use of concrete 
textual evidence to justify your answers.
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Text Completion Questions

Text Completion questions are verbal questions designed to test your vocabulary 
and your ability to use the context of a sentence to infer the appropriate word 
choice. Text Completion questions consist of a one-to-five-sentence passage with 
one to three blanks. You are asked to use logic and the context of the sentence to 
identify the best word for each blank. There is no partial credit for Text Completion 
questions. For Text Completion questions with one blank, there will be five choices. 
For Text Completion questions with two to three blanks, there will be three choices 
for each blank. Here is an example of a Text Completion question:

Nagel’s tendency to question (i)  philosophical views has 
long drawn admiration from his peers. But ironically enough, this very 
rebelliousness has accounted for the (ii)  his new book.

Blank (i) Blank (ii)

A  thoughtful D  antipathy toward

B  provocative E  embrace of

C  orthodox F  curiosity over

SOLUTION: The clue “this very rebelliousness” indicates that the word in the 
first blank should match the definition of “accepted.” The best choice for 
Blank (i) is therefore orthodox. The phrase “But ironically enough . . .” 
tells you that the reception toward Nagel’s new book is the opposite of 
“admiration.” The best choice for Blank (ii) is therefore antipathy toward. 
The correct answer is C and D.

Sentence Equivalence Questions

Sentence Equivalence questions are also designed to test your vocabulary and your 
ability to use the context of a sentence to infer the appropriate word choice.
Sentence Equivalence questions consist of a one-sentence passage with one blank. 
You are given six choices and will be asked to use logic and the context of the 
sentence to identify two words that best fit in the blank. There is no partial credit 
for Sentence Equivalence questions. In contrast to Text Completion questions, 
Sentence Equivalence questions are generally more dependent on vocabulary. In 
addition, Sentence Equivalence questions are more amenable to strategy: almost 
always, the two correct answers will be synonyms (this is discussed in the Text 
Completion and Sentence Equivalence review chapters). The following is an 
example of a Sentence Equivalence question:
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After Harold had endured weeks of his neighbors’ blaring music, his well-
known  finally gave way to frustration. 

A  imperturbability
B  indigence
C  aestheticism
D  equanimity
E  diligence
F  virulence

SOLUTION: The phrase “finally gave way” indicates that Howard’s “frustration” 
contrasts with his usual behavior. You should be looking for choices whose 
meaning is the opposite of being frustrated. The correct answer is A and D.

Reading Comprehension Questions

In Reading Comprehension questions, you are given a passage that is from one 
to five paragraphs in length and you are asked questions about the content of the 
passage, the inferences that can be drawn from the passage, and ways to strengthen 
or weaken claims in the passage. The following is a typical Reading Comprehension 
passage followed by a typical question: 

When Tocqueville came to America in 1831, he expressed a sentiment that 
is echoed in the works of Bloom and Kennedy: that American democracy, 
by encouraging dissent, can lead to its own undoing. But in contrast to the 
pessimism that dominates Bloom’s and Kennedy’s thinking, Tocqueville’s 
analysis went a step further. While acknowledging the seeming inevitability of 
dissent among the citizenry, he also recognized that beneath this frustration 
there lay a fundamental belief that democratic politics would ultimately amend 
the situations that aroused complaint. As Tocqueville noted, at any given 
point in time, democracy can appear chaotic, shallow, and contradictory. But, 
he noted, it was never stagnant. For Tocqueville, democracy’s tendency to 
encourage and accommodate discontent was its greatest virtue. Because it is 
self-correcting, a properly run democratic system would ultimately benefit from 
any discontent because the system is designed to ultimately rectify the problem.

The author mentions Tocqueville’s belief that democracy “was never 
stagnant” to

A  highlight Tocqueville’s belief in the self-correcting nature of 
democracy

B  introduce a difference between Tocqueville’s thinking and that of 
Bloom and Kennedy

C  explain why Tocqueville believes citizens of democratic nations are 
often unhappy

D  suggest ways to eliminate the frustration of the citizens of 
democratic nations

E  imply that many of the concerns of democratic citizens are baseless
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SOLUTION: The author provides this statement to support the larger point that 
democracies can withstand turmoil because they are designed to correct 
themselves. The correct answer is A.

Quantitative Reasoning Ability

Each of the two scored Quantitative sections contains 20 questions. These 
questions fall into three categories:

 ■ 8 Quantitative Comparison questions
 ■ 9 Discrete Quantitative questions
 ■ 3 Data Interpretation questions

Quantitative Comparison Questions

In Quantitative Comparison questions, you will see two columns and will be asked 
to determine which column has a greater value. Here is an example:

Each of the following questions consists of two quantities, Quantity A and 
Quantity B. You are to compare the two quantities. You may use additional 
information centered above the two quantities if additional information is 
given. Choose:

A  if Quantity A is greater
B  if Quantity B is greater
C  if the two quantities are equal
D  if the relationship between the two quantities cannot be determined

r

 

A circle has radius r

   QUANTIT Y A QUANTIT Y B

       A  B  C  D  

SOLUTION: The area of the circle can be represented as πr2. The circumference 
of the circle can be represented as 2πr. If the radius is 1, then Quantity B 
is greater. If the radius is 10, then Quantity A is greater. Thus, given the 
information, you cannot determine which quantity has a greater value. The 
correct answer is Choice D.

The area of the circle The circumference 
of the circle

 CHAPTER 1 ■ INTRODUCING THE GRE 9



Discrete Quantitative Questions: Multiple Choice and Numeric Entry

These are the standard problem-solving questions that most students are familiar 
with. There are three types of Discrete Quantitative questions:

Multiple Choice—Select One Answer. In these questions, you are presented with one 
question and five answer choices. You are asked to select one answer choice. Here is 
an example.

If the √x + 9 = 5, then x =

A  −4
B  4
C  16
D  25
E  144

SOLUTION: To solve for x, first square both sides of the equation: x + 9 = 25. 
Subtract 9 from both sides. x = 16. The correct answer is Choice C.

Multiple Choice—Select All Applicable Answers. In these questions, you are presented 
with one question and 3 to 12 answer choices. You are asked to select all answer 
choices that apply. There is no partial credit. These questions can be thought of as 
variants of the Roman numeral questions that you may have seen on the SAT. A 
typical Roman numeral question looks like the following:

If x5 > x3, then which of the following could be true?

 I. x > 0
 II. x < 0
 III. x < −1

A  I only
B  I and II only
C  I and III only
D  II and III only
E  I, II, and III

On the GRE, that question would take the following form:

For this question, indicate all of the answer choices that apply.

If x5 > x3, then which of the following could be true?

A  x > 0
B  x < 0
C  x < −1
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SOLUTION: Test the numbers for Choice A. If x = 2, then 32 > 8. Choice A is 
possible. Test the numbers for Choice B. If x = −(1

2), then −1
32 > −1

8. Choice B 
is possible. Test the numbers for Choice C. If x = −2, then −32 < −8. Choice C 
is not possible. The correct answer is A and B only.

Numeric Entry. No choices—these questions do not have choices. Instead, you are 
asked to type the correct answer into a box on the screen. Because there are no 
answer choices, these questions do not lend themselves to plugging in numbers or 
back-solving. The following is an example:

For this question, write your answer in the box.

If Jack’s salary increases by 25%, then his new salary will be $40,000 greater 
than his original salary. What is his original salary?

SOLUTION: Let j = Jack’s original salary. A 25% increase is equal to a $40,000 
increase. Therefore,

0.25j = 40,000

   j = $160,000

Data Interpretation Questions

In Data Interpretation questions, you are presented with a graph, table, or chart 
and are asked to make calculations or inferences from the data presented to you. 
The questions will either be

 ■ Multiple-Choice Questions—Select One Answer Choice
 ■ Multiple-Choice Questions—Select One or More Answer Choices.
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Here is an example.

Total: 729

Family Practice
31%

Dermatology 6%

Psychiatry 18%Other 5%

Anesthesiology 4%

Surgery 5%

Emergency
Medicine 9%

Internal Medicine
22%

Area of Specialization for 2009 Graduates of
Medical School X 

Approximately how many 2009 graduates of Medical School X specialized in 
internal medicine?

A  80
B  160
C  220
D  240
E  300

SOLUTION: Since there were 729 students, the number specializing in internal 
medicine was 22% of 729. 0.22 × 729 = 160.38. The closest answer is 160. The 
correct answer is B.

Before diving into the strategies and content review of this book, 
you should familiarize yourself with the different question types and 
the different appearances that they take on the exam. This advice is 
especially important for test day. You don’t want to spend precious time 
trying to recall what a question is asking for, nor do you want to let lack 
of familiarity with the test structure induce anxiety. Understanding 
the form and structure of the GRE is an integral component to your 
preparation for the exam.
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GRE Diagnostic Test

How to Use the Diagnostic Test

This chapter presents a sample GRE diagnostic test. The test is half the length of the 
real GRE. Its questions have been designed to match real GRE questions as closely 
as possible in terms of format and degree of difficulty. You should use this test as a 
launching point to determine your strengths and weaknesses, and to identify how 
far your current score is from your score goal. You can also take this test on your 
tablet, smartphone, or computer. See page 2A for information. 
 Use the diagnostic test to plan your study by following these four steps:

1. Take the diagnostic test under test conditions. Find a quiet place where you 
will not be disturbed. Take the test as if it were the actual GRE. Work through 
the test from beginning to end in one sitting. Mark your answers directly on 
the test pages. Observe the time limit given at the start of each section. If you 
have not finished a section when time runs out, mark the last question you 
answered and note how much longer it takes you to complete the section. This 
information will tell you if you need to speed up your pace, and if so, by how 
much.

2. Answer every question. On the real GRE, there is no penalty for wrong 
answers, so it makes sense to answer every question, even if you have to guess. 
If you don’t know an answer, see if you can eliminate one or more of the answer 
choices. The more choices you can eliminate, the better your chance of guessing 
correctly.

3. Check your answers in the Answers and Explanations section at the end of 
the test. Pay particular attention to the explanations for questions you missed.

4. Fill out the evaluation charts. These charts are located at the end of the 
Answers and Explanations section. Mark the numbers of the questions you 
missed, and the charts will show you in which sections of this book you need to 
spend the most study time.

C H A P T E R  2

13



SECTION 1

Analytical Writing

Analyze an Issue

30 minutes

For this task, you will be given a brief quotation that states or implies an issue of general 
interest. You will also be given instructions on how to respond to that issue. You will then 
have 30 minutes to plan and write a response.
 Be sure to follow the instructions that you are given. In writing your response, support 
your ideas with reasons and examples drawn from your reading, your studies, and your 
personal experiences. Your response will be evaluated based on how well you organize 
and express your ideas, how well you support your opinions with reasons and examples, 
and how well you follow the rules of standard English grammar and usage.
 Take a few minutes to plan your response. When you are finished writing, make sure to 
review your work and make any necessary revisions.
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GO ON TO NEXT PAGE 

ISSUE TOPIC

The purpose of an education is to prepare students for financially rewarding 
careers.

Write a response in which you discuss the extent to which you agree or disagree 
with the statement and explain your reasoning for the position you take. In 
developing and supporting your position, you should consider ways in which the 
statement might or might not hold true and explain how these considerations 
shape your position.
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GO ON TO NEXT PAGE 
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SECTION 2

Analytical Writing

Analyze an Argument

30 minutes

For this task, you will be given a brief passage that presents an argument. You will also 
be given instructions on how to respond to the passage. You will then have 30 minutes 
to plan and write a response in which you evaluate the argument according to the 
instructions that you are given. Be aware that you are not being asked to present your 
own personal views on the topic. 
 In writing your response, be sure to support your ideas with reasons and examples. 
Your response will be evaluated based on how well you analyze the argument presented 
in the prompt, how well you organize and express your ideas, and how well you follow 
the rules of standard English grammar and usage.
 Take a few minutes to plan your response. When you are finished writing, make sure to 
review your work and make any necessary revisions.

18 PART 1 ■ GETTING STARTED



GO ON TO NEXT PAGE 

ARGUMENT TOPIC

In Borlarvia, the porpoise has become endangered due to overhunting by 
Borlarvian fishermen. The government is attempting to preserve the porpoise 
by encouraging the fishermen to stop hunting and instead give paid boat 
tours to tourists interested in observing the porpoise. The fishermen have 
expert knowledge of the porpoise’s habitat, and many tourists have expressed 
interest in these boat rides, so the plan has a good chance of ensuring that 
the fishermen make a good living while still preserving the porpoise.

Write a response in which you discuss what questions would need to be answered 
in order to decide whether the recommendation is likely to have the predicted 
result. Be sure to explain how the answers to these questions would help evaluate 
the recommendation.
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SECTION 3

Verbal Reasoning
25 questions — 35 minutes

This section includes three types of questions: Reading Comprehension, Text Completion, 
and Sentence Equivalence. Read the following directions before you begin the section.

Directions

Reading Comprehension Questions

 ■ Multiple-Choice Questions—Select One Answer Choice: Select one answer choice 
from a list of five choices.

 ■ Multiple-Choice Questions—Select One or More Answer Choices: From a list of 
three answer choices, select all that are correct.

 ■ Select-in-Passage. Select the sentence in the passage that meets a certain 
description.

Text Completion Questions

 ■ For each blank, select one choice from the corresponding list of choices. Fill all 
blanks in the way that best completes the text.

Sentence Equivalence Questions

 ■ Select the two answer choices that (1) complete the sentence in a way that makes 
sense and (2) produce sentences that are similar in meaning.

In Questions 1 to 6, for each blank, select the choice that best completes the text.

 1. The professor regarded the student’s theory with  ,  
considering the overall idea creative, but the logic behind the specific 
details unsound.

A  deliberation

B  ambivalence

C  indifference

D  condescension

E  consternation
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 2. Dylan’s unwavering belief in the priority of self-interest was tantamount 
to  : he took it as axiomatic that, since he could never be 
sure of others’ beliefs or desires, he should focus only on his own.

A  selfishness

B  solipsism

C  fortitude

D  determinism

E  negligence

 3. A retreat to nature appealed to Thoreau for reasons other than the 
solitude that it provided. Thoreau believed that (i)  the 
untamed put him in touch with an (ii)  that, by definition, 
could not be replicated by the schemings of 19th-century man.

Blank (i) Blank (ii)

A  deflection of D  unpredictability

B  immersion in E  austerity

C  lionization of F  simplicity

 4. Alarmists attribute the startling rise of student debt to the greed of for-
profit universities. But, in focusing on the (i)  of these 
institutions, the critics overlook the more troubling trend in American 
culture: the belief that education is just another (ii)  whose 
value can and should be quantified economically.

Blank (i) Blank (ii)

A  archaism D  pursuit

B  avarice E  volition

C  naïveté F  commodity
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 5. The inability of economists to (i)  the causes of financial 
recessions should not, as some critics believe, be taken as a commentary 
on the limits of economics as a science. In every science, be it physics, 
chemistry, or psychology, the practitioners of the field put faith not in 
their results but in their (ii) : as long as they are adhering 
to the appropriate mode of analysis, the scientists are confident that 
questions that can be answered eventually will be.

Blank (i) Blank (ii)

A  exacerbate D  calculations

B  mollify E  methodologies

C  delineate F  equivalencies

 6. Scientific discovery is generally (i)  process, building 
on and supplementing the discoveries made by previous researchers. 
But those discoveries that tend to alter the trajectory of human thought 
are often made in isolation of previous (ii)  . Darwin’s 
discovery of evolution, for example, though mainstream today, was not 
obviously (iii)  by the work of any naturalists before him.

Blank (i) Blank (ii) Blank (iii)

A  a cumulative D  calculations G  hindered

B  an erroneous E  exemplars H  contended

C  an impertinent F  paradigms I  anticipated

Question 7 is based on the passage below. Select one answer choice.

 In the country of Bunrose, the government has a monopoly on 
tobacco products. Thirty years ago, in response to a rise in tobacco-
related illnesses, the government decided to limit its sale of tobacco 
products. Despite the loss in tobacco-related revenue, the government’s 
net revenue was no less this year than it was 30 years ago.
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 7. Which of the following, if true, best explains why the government’s net 
revenue did not decrease since it limited the sale of tobacco products?

A  In addition to limiting its sale of tobacco products, the government 
also ran advertisements highlighting the dangers of tobacco use.

B  Many members of the government’s legislature were in favor of the 
government’s decision to limit tobacco use.

C  Twenty years ago, most of the people using tobacco were aware of its 
health risks.

D  All health care in Bunrose is government-funded.
E  Consumers who saved money on tobacco products spent the 

majority of that money on private goods.

Questions 8 to 10 refer to the passage below. For each question, select one answer 
choice, unless the instructions state otherwise.

When Edward O. Wilson argued for the concept of consilience, he 
had in mind the unification of all the scientific disciplines under one 
broad theory. Wilson believed that the reducibility of psychology to 
biology, biology to chemistry, and chemistry to physics implied that, 
with the proper conceptual and methodological tools, scientists would 
eventually be able to study all of these disparate domains within the 
same framework. Though most scientists agree with Wilson’s basic 
premise, attempts at realizing his concept have been sparse and often 
met with a combination of amusement and scorn.

Why scientists have been so reluctant to pursue his project and 
to entertain others’ attempts is due, at least partly, to the entrenched 
methodologies of each of these disciplines. The tools that psychologists 
use to study their subjects differ fundamentally from what biologists 
use to study their subject matter, and these tools differ just as 
drastically from what chemists use to study theirs. Any attempt to 
bridge the gap between fields necessitates a break with orthodoxy and, 
by extension, an introduction of tools and concepts that the established 
thinkers in a field are simply unfamiliar with.

 8. According to the passage, what accounts for most scientists’ reactions of 
“amusement and scorn”?

A  Doubt about the plausibility of Wilson’s theory
B  Concern that attempting to achieve consilience would undermine 

the credibility of their given field
C  Lack of familiarity with the approach necessary to achieve 

consilience
D  An inability to reach a consensus about what would constitute 

consilience
E  Ambivalence toward the approaches of scientists in other fields

5
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 9. Select the sentence that explains why Wilson was in favor of consilience. 

 10. It can be inferred from the passage that scientists would be more open to 
attempts at consilience if which of the following was true?

A  Scientists in other fields also accepted consilience.
B  The approach necessary to achieve consilience was part of the 

repertoire of each scientist’s given field.
C  Evidence was discovered that definitively proved the reducibility of 

one science to another science.
D  Consilience was limited to only certain fields.
E  The realization of consilience did not rely on empirical data.

In Questions 11 to 14, select the two answer choices that (1) complete the sentence 
in a way that makes sense and (2) produce sentences that are similar in meaning.

 11. The coffee shop’s business plan, though  in the short-term, 
would ultimately undermine the owner’s goal of maximizing profits.

A  lucrative
B  venal
C  deliberate
D  profitable
E  profligate
F  felonious

 12. Though not without some justification, the athlete’s decision to forgo 
college only reinforced the widely held belief of his  .

A  impetuosity
B  recklessness
C  miserliness
D  diligence
E  consilience
F  denigration

 13. Offering only loose guidelines, the recipe gave cooks the opportunity to 
practice  when creating the dishes.

A  indolence
B  creativity
C  thoughtfulness
D  ingenuity
E  expertise
F  haphazardness

26 PART 1 ■ GETTING STARTED



GO ON TO NEXT PAGE 

 14. Despite the strides made in contemporary neuroscience over the past 50 
years, knowledge of certain brain processes is incomplete and, in some 
cases, downright  .

A  lackadaisical
B  negligible
C  porous
D  fleeting
E  interminable
F  anachronistic

Questions 15 to 17 refer to the passage below. For each question, select one answer 
choice, unless the instructions state otherwise.

It is a belief so common as to be hackneyed: There exists a linear 
and continuous relationship between the themes and characters of a 
novelist’s works and the life of the novelist himself. We need not look 
far to find rebuttals to this theme, but in the case of Dostoevsky, we 
find a counterpoint to this broader cynicism. An obvious example is 
The Gambler, wherein the main character’s tragic gambling addiction 
closely parallels Dostoevsky’s own lifelong travails with the roulette 
wheel and the subsequent financial consequences. But more broadly, 
the redemptive and existential overtones of his great novels, Crime 
and Punishment and The Brothers Karamazov, have their antecedent 
in Dostoevsky’s infamous encounter with the firing squad. Though 
Dostoevsky was reprieved from death at the last minute, the experience 
laid the foundations for the themes that characterized his more mature 
works: mortality, salvation, and compassion.

 15. The passage is primarily concerned with

A  debating likelihood that a novelist will introduce real-life 
experiences into his fiction

B  analyzing the effect that Dostoevsky’s experience with the firing 
squad had on his novels

C  arguing for a commonly held belief about the relationship of an 
author’s experiences and the content of the author’s novels

D  evaluating Dostoevsky’s ability to make his characters’ lives 
believable

E  highlighting the impact that intense personal experiences have on 
novelists

5
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 16. The author most likely mentions Crime and Punishment and The Brothers 
Karamazov in line 9–10 in order to

A  provide examples of novels that were influenced by actual events in 
Dostoevsky’s life

B  emphasize the “existential and redemptive” elements in Dostoevsky’s 
work

C  suggest that the themes in The Gambler are not representative of 
Dostoevsky’s mature novels

D  illustrate the influence that Dostoevsky’s experience with the firing 
squad had on his novels

E  correct a misconception about the similarities between the two 
novels

 17. In the context of the passage, hackneyed in line 1 most nearly means

A  controversial
B  cliché
C  exotic
D  forgettable
E  ill-conceived

Question 18 is based on the passage below. Select one answer choice.

From 1980 to 2000, overall expenditures on prescription drugs in 
Centerville had increased. To curb this increase, the government of 
Centerville banned pharmaceutical companies from increasing the 
prices of their drugs. Nonetheless, ten years following the ban, per 
capita expenditure on prescription drugs in Centerville had increased.

 18. Which of the following, if true, most likely explains why the government’s 
action did not achieve its desired effect?

A  Citizens aged 65 or older, who are the greatest consumers of 
prescription drugs in Centerville, accounted for a larger percentage 
of the population in 2010 than they did in 2000.

B  To offset the potential loss in revenues caused by the ban, 
pharmaceutical companies decreased their advertising budgets.

C  The population of Centerville increased from 2000 to 2010.
D  During the time period, the government passed laws that loosened 

restrictions on more affordable generic drugs.
E  Because of the ban, several foreign prescription drug manufacturers 

limited their advertising in Centerville.
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Questions 19 to 20 refer to the passage below. For each question, select one answer 
choice, unless the instructions state otherwise.

What are we to make of Beethoven’s Ninth Symphony? The fact that 
Beethoven created this masterpiece while battling with encroaching 
deafness has given this work a prominent place in the canon of 
Western music. And even when considered in a vacuum, the first three 
movements of the symphony rightfully receive nearly universal praise 
from music critics and composers alike. But then there is that fourth 
movement, at once groundbreaking for its use of words and off-putting 
with its straightforward text and sentimentality. One wonders about 
the impetus behind this decision to use Schiller’s Ode to Joy, a text that 
praises the divine that is always implicit in Beethoven’s work, but that 
does so in such an overt way that the previous movements are almost 
rendered superfluous. Unfortunately, it seems as though Verdi was on 
to something when he made the following claim about the symphony: 
“No one will ever surpass the sublimity of the first movement, but it 
will be an easy task to write as badly for voices as is done in the last 
movement.”

 19. The passage is primarily concerned with

A  explaining why Beethoven wrote his Ninth Symphony
B  evaluating Beethoven’s Ninth Symphony
C  identifying the differences between the first three movements 

of Beethoven’s Ninth Symphony and the last movement of his 
Ninth Symphony

D  analyzing the context in which Beethoven wrote his Ninth 
Symphony

E  questioning the text that Beethoven used in the fourth movement of 
his Ninth Symphony

 20. Which of the following can be inferred about the author’s opinion toward 
Beethoven’s Ninth Symphony? (Indicate all that apply.)

A  He agrees with most music critics’ interpretation of the first three 
movements.

B  He considers the fourth movement largely unnecessary.
C  He believes that the fourth movement offers nothing of merit to those 

studying Beethoven’s symphonies.

STOP. 
This is the end of Section 3.
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SECTION 4

Quantitative Reasoning
25 questions — 40 minutes

This section includes four types of questions: Multiple-Choice Questions—Select One 
Answer, Multiple-Choice Questions—Select One or More Answers, Numeric Entry Questions, 
and Quantitative Comparisons. Read the following directions before you begin the section.

General Information

 ■ Numbers: All the numbers shown in this section are real numbers.
 ■ Figures: Assume that the position of all points, angles, and so on are in the order 

shown and the measures of angles are positive.
 ■ All figures lie in a plane unless otherwise stated.
 ■ All straight lines can be assumed to be straight.
 ■ Note that geometric figures are not necessarily drawn to scale. Do not try to 

estimate lengths and sizes of figures in order to answer questions.

Directions

Multiple-Choice Questions—Select One Answer

 ■ Select one answer choice from a list of five choices.

Multiple-Choice Questions—Select One or More Answers

 ■ Select one or more answer choices following the directions given.
 ■ You must select all of the correct answer choices and no others in order to earn 

credit for the question.
 ■ If the question specifies how many answer choices to select, you must select that 

number of choices.

Numeric Entry Questions

 ■ Indicate your answer in the box provided with the question.
 ■ Equivalent forms of an answer, such as 1.5 and 1.50, are all correct.
 ■ You do not have to reduce fractions to lowest terms.

Quantitative Comparisons

 ■ These questions present two quantities, Quantity A and Quantity B. Information 
about one or both of the quantities may be provided in the space between the two 
quantities. You must compare the two quantities and choose

A  if Quantity A is greater
B  if Quantity B is greater
C  if the two quantities are equal
D  if the relationship between the two quantities cannot be determined
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Each of the following questions consists of two quantities, Quantity A and Quantity 
B. You are to compare the two quantities. You may use additional information 
centered above the two quantities if additional information is given. Choose

A  if Quantity A is greater
B  if Quantity B is greater
C  if the two quantities are equal
D  if the relationship between the two quantities cannot be determined

   QUANTIT Y A QUANTIT Y B

 1.  260 820 A  B  C  D

 x2 – 5x = 6 
–y2 + 3y = 9y + 9

   QUANTIT Y A QUANTIT Y B

 2.  x y A  B  C  D

Working at a constant rate, Bob can produce x
3 widgets in 8 minutes. Working 

at a constant rate, Jack can produce 2x widgets in 40 minutes, where x > 0.

   QUANTIT Y A QUANTIT Y B

 3.       A  B  C  D  
 
 

t > 1

   QUANTIT Y A QUANTIT Y B

 4.  1/(1 + 3
2t) 1/(1 + 3

3t) A  B  C  D

From 1992 to 1993, the price of a home increased by x%.  
From 1993 to 1994, the price of the home then decreased by x%.

   QUANTIT Y A QUANTIT Y B

 5.       A  B  C  D  
 

   QUANTIT Y A QUANTIT Y B

 6.       A  B  C  D  
 
 

The number of 
minutes it will take 
Bob to produce 5x 
widgets

The number of 
minutes it will take 
Jack to produce 6x 
widgets

The price of 
the home at the 
beginning of 1992

The price of 
the home at the 
beginning of 1994

The product of the 
consecutive integers 
from 20 through 73, 
inclusive.

The product of the 
consecutive integers 
from 18 through 72, 
inclusive.
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Line p is defined by the equation 2y + 3x = 6

   QUANTIT Y A QUANTIT Y B

 7.       A  B  C  D  

The length of rectangle x is 20% greater than the length of rectangle y.  
The width of rectangle x is 20% less than the width of rectangle y.

   QUANTIT Y A QUANTIT Y B

 8.       A  B  C  D  

For Questions 9 to 14 select one answer choice, unless the instructions state 
otherwise.

 9. If the function f(x) is defined as f(x) = 3(x + 2) + 5, then f(a − 2) =

A  3a
B  3a + 5
C  3a + 11
D  3a − 1
E  3a − 6

 10. If the ratio of stocks to bonds in a certain portfolio is 5:3, then which of 
the following CANNOT be the total number of stocks and bonds?

A  8
B  50
C  120
D  160
E  200

For Question 11, write your answer in the box.

 11. What is the greatest integer, x, such that (125x/256) < 1?

The y-intercept of 
line p

The x-intercept of 
line p

The area of 
rectangle x

The area of 
rectangle y
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GO ON TO NEXT PAGE 

For this question, indicate all of the answer choices that apply.

 12. If (x3)(y5) > 0, and (x2)(z3) < 0, which of the following must be true?

A  x > 0
B  z < 0
C  xy > 0
D  yz < 0
E  (x2)

z  < 0
F  xyz < 0

 13. Five friends agree to split the cost of a lunch equally. If one of the friends 
does not attend the lunch, the remaining four friends would each have to 
pay an additional $6. What is the cost of the lunch?

A  $20
B  $24
C  $80
D  $100
E  $120

 14. If a six-sided die is rolled three times, what is the probability that the die 
will land on an even number exactly twice and on an odd number exactly 
once?

A  1
8

B  1
4

C  3
8

D  1
2

E  7
8
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Questions 15 to 17 are based on the data below. For each question, select one 
answer, unless the instructions state otherwise.

Revenue and Expenses (in U.S. Dollars) for Company Z,
2000–2009

Year

Note: Gross Profit = Revenue – Expense

2000

10

7 6

8

8

12

10

14

12

21

18

24

21

26

15

18

12

26

18

29

2001 2002 2003 2004 2005 2006 2007

Revenue

Expenses

2008 2009

M
ill

io
ns

 o
f d

ol
la

rs

0

6

12

18

24

30

36

42

 15. For how many years did expenses exceed revenue?

A  1
B  2
C  3
D  7
E  8

 16. The percent change in profit from 2007 to 2008 is approximately what 
percent greater than the percent change in profit from 2008 to 2009?

A  500%
B  600%
C  1,500%
D  1,600%
E  1,700%

 17. If the revenues in 2009 were $3 million less, and the expenses for 2009 
were $4 million more, then the average (arithmetic mean) annual profit 
for the 10 years shown would be approximately how much less?

A  $300,000
B  $400,000
C  $600,000
D  $700,000
E  $1,000,000
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For Questions 18 to 20, select one answer choice, unless the instructions state 
otherwise.

 18. In 1998, the list price of a home was 13 greater than the original price. In 
2008, the list price of the home was 12 greater than the original price. By 
what percent did the list price of the home increase from 1998 to 2008?

A  10%
B  12.5%
C  162

3%
D  332

3%
E  50%

3

3

3 3

 19. The figure above represents a square photograph bordered by a frame that 
has a uniform width of 3 inches. If the frame and the picture have the 
same area, and each of the photograph’s sides measures x inches, which of 
the following equations is true?

A  (x +6)2 = 2x2

B  (x + 3)2 = 2x2

C  (x + 9)2 = 2x2

D  (x + 3)2 = 4x2

E  (x + 6)2 = 4x2

 20. On the xy-plane, the center of circle O is at point (3,2). If the point (10,2) 
lies outside of the circle and the point (3,8) lies inside of the circle, which 
of the following could be the radius of the circle?

A  5
B  5.5
C  6
D  6.5
E  7

STOP. 
This is the end of Section 4.
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Answers and Explanations

Section 1. Analytical Writing: Analyze an Issue

Use the following scoring rubric to grade your essay. Grade yourself as honestly 
as possible regarding the organization, structure, fluency, and accuracy of your 
writing. Then compare your essay to the sample high-scoring response that follows.

Analyze an Issue: Scoring 

SCORE FOCUS ORGANIZATION CONVENTIONS

0 Does not address the 
prompt. Off topic.

Incomprehensible. May 
merely copy the prompt 
without development.

Illegible. Nonverbal. 
Serious errors make the 
paper unreadable. May be 
in a foreign language.

1 Mostly irrelevant to the 
prompt.

Little or no development 
of ideas. No evidence of 
analysis or organization.

Pervasive errors in 
grammar, mechanics, and 
spelling.

2 Unclear connection to the 
prompt.

Unfocused and 
disorganized.

Frequent errors in 
sentence structure, 
mechanics, and spelling.

3 Limited connection to the 
prompt.

Rough organization with 
weak examples or reasons.

Occasional major errors 
and frequent minor errors 
in conventions of written 
English.

4 Competent connection to 
the prompt.

Relevant examples or 
reasons develop a logical 
position.

Occasional minor errors 
in conventions of written 
English.

5 Clear, focused connection 
to the prompt.

Thoughtful, appropriate 
examples or reasons 
develop a consistent, 
coherent position. 
Connectors are ably used 
to mark transitions.

Very few errors. Sentence 
structure is varied and 
vocabulary is advanced.

6 Insightful, clever 
connection to the prompt.

Compelling, convincing 
examples or reasons 
develop a consistent, 
coherent position. 
The argument flows 
effortlessly and 
persuasively.

Very few errors. Sentence 
structure is varied and 
vocabulary is precise, well 
chosen, and effective.
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Sample Response with a Score of 6

Wherever there are successful entrepreneurs, there will be individuals who argue 
that education is not a necessary component of financial success. It is certainly 
true that there are cases of individuals who succeeded in the business world and 
became quite wealthy without the benefit of an extensive education. Heavyweight 
boxer George Foreman is one such individual, who went on to have great financial 
success despite dropping out of high school. Hairstylist Vidal Sassoon and media 
mogul Walt Disney also dropped out of high school, going on to earn fortunes in 
their respective fields. And steel magnate Andrew Carnegie gained his enormous 
financial success without even finishing elementary school!

Admittedly, these individuals were all able to build large businesses and earn 
great financial rewards without the benefit of an extended formal education, 
so clearly education is not necessary for a financially-rewarding career. Yet, the 
Bureau of Labor Statistics records show a distinct positive correlation between 
educational attainment levels and annual earnings, so it is safe to say that for 
most people who are not blessed with a stroke of entrepreneurial genius, a good 
education will result in a better paying job.

One purpose of education is to earn more money, to be sure, but this is not the 
only goal. Education brings so many more benefits than simply monetary ones. 
One of its purposes, simply put, is to help us become more fulfilled and live happier 
lives. On a strictly materialistic level, an educated person with a better paying job 
is likely to be more satisfied with her standard of living and lifestyle. Education is 
also critical for helping individuals develop the skills to do work they truly enjoy, 
which further increases happiness.

Along with helping us lead happier lives, education helps us to develop 
relationship skills and the emotional maturity to handle life’s setbacks. Individuals 
who play on school sports teams have to learn to deal with other players as they 
bask in the glory of victory or suffer the agony of defeat. Physical education classes 
include as part of a curriculum teach students the value of teamwork and how to 
manage conflicts with other players. Teacher-student interactions can also reveal 
valuable lessons about how to deal with authority, lessons different from those a 
student might learn at home. Finally, the friendships inevitably forged as part of 
the school community’s social structure help students to deal with relationships in 
ways that prepare them for what is to come later in life.

Another important purpose of education is to help students become better 
problem solvers. This skill may be developed in math courses, where numbers 
are used to work out problems. It may also be taught in science courses like 
engineering, where structural queries are posed and students must find ways to 
work out solutions. Students in the social sciences learn to problem-solve from 
investigating historical and present-day situations involving human interactions. 
Even in literature and other humanities courses, problem-solving techniques can 
be modeled through the messages some literary works convey.

In addition to improving problem-solving, education further serves to build 
self-confidence. A student who must research data for a school science project will 
become more adept at navigating through the maze of available information to find 
concrete facts that address a scientific question. The student who must give an oral 
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presentation in history class strengthens his or her ability to speak in front of peers. 
Through composition courses and the requirements of essay tests, students become 
more confident as writers and learn to hone their written skills. Simply the process 
of answering questions in class can help students to become more confident 
speakers, skills that may benefit them enormously in later job interviews.

Education also helps individuals to become more valued contributors, in 
whatever realm they choose to interact. A more educated worker will often have 
additional skills that enable him to gain not only financial rewards, but also more 
responsibility in his work. This individual is able to use his judgment more often 
and to contribute his expertise. He makes leadership decisions based on his own 
unique perspective, an opportunity that might have been lost had he not had the 
necessary training for advancement. 

Without the education that he obtained before becoming president, for instance, 
John F. Kennedy might not have been in a position during the Cuban Missile Crisis 
to make the decisions he did to respond to Russian leader Nikita Khrushchev, and 
the U.S. might not have avoided a catastrophic war with the Soviet Union. Nobel 
Prize–winning scientists Marie and Pierre Curie might never have discovered 
radium or developed their theory of radioactivity without obtaining their 
educations in science. Their training brought them to a level of skill where they 
could know enough to experiment and finally succeed, making contributions for 
which history will always remember them.

Not many of us will be remembered in history for our contributions. But even 
the first-grade teachers or school social workers who help in a circumscribed 
community will, due in part to their educations, make contributions that change 
student’s lives. Those students will go on to positively affect others, as Jimmy 
Stewart’s character, George Bailey, recognized about his own contributions in the 
Christmas movie It’s a Wonderful Life. Education helps provide individuals with 
better financial prospects in their jobs, certainly, but that is only part of what it 
does. Its greater purpose lies in helping empower us as thriving individuals by 
increasing our own personal happiness, relationship skills, emotional maturity, 
problem-solving abilities, self-confidence, and societal contributions.
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Section 2. Analytical Writing: Analyze an Argument

Use the following scoring rubric to grade your essay. Grade yourself as honestly 
as possible regarding the organization, structure, fluency, and accuracy of your 
writing. Then compare your essay to the sample high-scoring response that follows.

Analyze an Argument: Scoring

SCORE FOCUS ORGANIZATION CONVENTIONS

0 Does not address the 
prompt. Off topic.

Incomprehensible. May 
merely copy the prompt 
without development.

Illegible. Nonverbal. 
Serious errors make the 
paper unreadable. May be 
in a foreign language.

1 Little or no analysis of the 
argument. May indicate 
misunderstanding of the 
prompt.

Little or no development 
of ideas. No evidence of 
analysis or organization.

Pervasive errors in 
grammar, mechanics, and 
spelling.

2 Little analysis. May instead 
present opinions and 
unrelated thoughts.

Disorganized and illogical. Frequent errors in 
sentence structure, 
mechanics, and spelling.

3 Some analysis of the 
prompt, but some major 
flaws may be omitted.

Rough organization with 
irrelevant support or 
unclear transitions.

Occasional major errors 
and frequent minor errors 
in conventions of written 
English.

4 Important flaws in the 
argument are touched 
upon.

Ideas are sound but may 
not flow logically or 
clearly.

Occasional minor errors 
in conventions of written 
English.

5 Perceptive analysis of 
the major flaws in the 
argument.

Logical examples and 
support develop a 
consistent, coherent 
critique. Connectors 
are ably used to mark 
transitions.

Very few errors. Sentence 
structure is varied and 
vocabulary is advanced.

6 Insightful, clever analysis 
of the argument’s flaws 
and fallacies.

Compelling, convincing 
examples and support 
develop a consistent, 
coherent critique. The 
analysis flows effortlessly 
and persuasively.

Very few errors. Sentence 
structure is varied, and 
vocabulary is precise, well 
chosen, and effective.
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Sample Response with a Score of 6

The Borlarvia government proposes that fisherman give paid boat tours as a way 
of ensuring their own livelihood while also preserving the porpoise. To support 
this recommendation, the government explains that the porpoise has become 
endangered due to overhunting, that fishermen have a high degree of knowledge 
about the porpoise’s habitat, and that tourists have shown interest in the boat tours. 
The government’s proposal also relies on the central assumption that boat tours, if 
offered, would earn fisherman enough money to make a good living. To evaluate 
whether the recommendation is likely to have its predicted result, we must examine 
several questions pertaining this assumption of the government’s plan.

The first question that would need to be answered is: will the tourists pay for 
boat tours? The government’s proposal mentioned that tourists have expressed 
interest in the boat rides, but expressing interest does not necessarily equate to a 
willingness to pay for the tours. If the tourists would compensate the tour guides 
monetarily, then the plan might have a greater chance of succeeding. If it turns out, 
however, that the tourists aren’t willing to pay for the tours and would only attend 
them if they were free, then the government’s plan would not help fishermen earn 
their living.

A second question to be asked, in addition to knowing whether tourists will 
pay for the tours, is how much revenue is likely to be generated by the boat tours 
consistently, on an annual basis? If the projected earnings are sufficient to replace 
or exceed the fishermen’s normal earnings throughout the course of the year, then 
the boat tour plan would be more likely to achieve its intended result. If the annual 
revenue would be too low, on the other hand, or if perhaps tour income might be 
too seasonal to cover what the fishermen would need to earn over a full year, then 
the government’s plan would not provide enough income for the fisherman and 
would be ineffective.

Along with investigating revenue-related questions, we must also ask about the 
likely impact of weather and other external factors on the tours. If the weather in 
Borlarvia is steady year-round, boat tours would be more likely to succeed. If the 
weather is unpredictable, often rainy, or otherwise problematic, then the boat tour 
plan would be less effective. Other external factors might also come into play, such 
as the potential setbacks posed by economic downturns and the risks of water 
pollution by Borlarvian manufacturing firms or petroleum companies. Economic 
slow-downs tend to result in people spending less money on non-essential 
expenses, meaning that fewer tourists would schedule boat rides, and business 
revenue would diminish. Large-scale pollution could also prevent boat tours 
during the waste clean-up process, reducing the overall income to the fisherman 
and thwarting the plan’s success. 

One final question regarding whether the fishermen could make a good living 
giving boat tours concerns the fishermen themselves. Do Borlarvian fishermen 
have the skills and the willingness to successfully conduct boat tours? Knowing 
a great deal about the habitat of a species does not automatically translate into 
making a person a good tour guide. Running a successful tour business requires 
skills that the fisherman might not be accustomed to using on a daily basis, such 
as dealing with the general public--including children--and managing safety 
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concerns for passengers on their boats. Tour guides would have to be adept at 
public speaking as well. If the fisherman did have the skills and the willingness 
to perform this type of job, the government’s plan would stand a better chance of 
succeeding. Otherwise, the plan would not work, because the fishermen would not 
be effective as tour guides.

The Borlarvian government makes the claim that conducting boat tours will 
enable fisherman to make a good living while preventing the porpoise from 
becoming extinct. If this is to be the case, the answers to several key questions will 
need to be obtained first, to determine whether it would be possible for fisherman 
to make a good living from this endeavor. The willingness of tourists to pay, the 
amount of expected revenue, the impact of weather and external factors, and the 
skill and willingness of the fishermen themselves would all need to be assessed to 
evaluate whether the plan proposed by the government would be likely to have the 
predicted result.
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Section 3. Verbal Reasoning

 1. B The word in the blank describes how the professor regarded the student’s 
theory. The clause after the comma provides the clue. Since the professor views 
parts of the theory as “creative” and parts as “unsound,” the professor’s view is 
conflicted. Of the choices, the word that best matches conflicted is ambivalent.

 2. B The word in the blank clarifies Dylan’s “belief in the priority of self-
interest.” The clause after the colon further clarifies this belief, telling you that 
“he could never be sure of others’ beliefs or desires.” Solipsism, which is the 
philosophical belief that we cannot be sure of the existence of other minds, is 
the best choice.

 3. B and D There are more clues for the first blank, so start there. Since “a 
retreat to nature appealed to Thoreau,” he most likely absorbed himself in the 
untamed. The word closest in meaning to absorbed is immersion. What did 
“immersion in the untamed” put Thoreau in touch with? A good guess would 
be the word untamed. Of the choices, the word closest in meaning to untamed 
is unpredictability.

 4. B and F Since there are more clues for the first blank, start there. The word 
in the blank describes what component of the institutions the critics focus on. 
Since the critics are focused on the “greed” of the institutions, a good prediction 
for the blank is greed. The word closest in meaning to greed is avarice. Now 
look at the second blank. The word in the blank is described as something 
“whose value can and should be quantified economically.” A good prediction is 
good. Of the choices, the word closest in meaning to good is commodity.

 5. C and E Since there are more clues for the first blank, start there. The word 
in the blank describes what economists are unable to do, with respect to 
the causes of recessions. The fact that critics are wrong about this inability 
implies that, on its face, the inability might be something negative. What 
would economists be expected to do? A good prediction is explain. Of the 
choices, the word closest in meaning to explain is delineate. Now move to 
the second blank. The clause after the colon indicates that economists put 
their faith in “the appropriate mode of analysis.” A good prediction for the 
blank is approach. Of the choices, the word closest in meaning to approach is 
methodologies.

 6. A, F, and I There are the most clues for the first blank, so start there. The 
first blank describes the type of process that most scientific discoveries are. 
Since they “build on and supplement” previous discoveries, the process is 
most likely cumulative. Now move to the second blank. The contextual clue 
but indicates that discoveries that “alter the trajectory of human thought” are 
made in a process that is the opposite of cumulative. These processes must thus 
not build on previously established models. Of the choices, the word closest in 
meaning to models is paradigms. Now look at the third blank. The contextual 
clue “for example” indicates that Darwin’s discovery will provide an example 
of the previous fact. Since such a discovery must have been made in isolation 
of previous scientific work, the work of others must not have anticipated 
Darwin’s work.

 7. D First, understand the situation. By limiting the sale of tobacco products, the 
government decreased a revenue source. Despite that, the government’s net 
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revenues stayed the same since the laws limiting tobacco sales were put into 
effect. The correct answer will provide a piece of information that explains 
how the government ended up making more money, despite the ban. 

Choice A: If the government ran advertisements, then it spent money, 
meaning its net revenue would have been even less. You want to explain 
why the revenue went up. Choice A is incorrect.

Choice B: How members of the legislature felt about the law would not 
affect the government’s net revenues. Choice B is incorrect.

Choice C: People’s awareness of the health risks of tobacco is irrelevant. 
Choice C is incorrect.

Choice D: If tobacco use went down, then there were probably fewer 
tobacco-related illnesses. Fewer tobacco-related illnesses would result in an 
overall decline in the country’s health care expenditures. If all health care 
in the country is government funded, then Bunrose’s loss in tobacco-related 
revenue would be offset by the decrease in its health care expenses. Choice 
D explains the discrepancy.

Choice E: If consumers spent the money they saved on private goods, then 
that money was not going back to the government. Thus no information is 
given about how the government could have recouped the money it lost by 
limiting tobacco sales. Choice E is incorrect.

 8. C This is a detail question. To answer the question, find textual evidence that 
explains the “amusement and scorn.” The evidence is in paragraph two. At the 
end of the paragraph, the author explains why the “entrenched methodologies” 
explain the resistance. The reason given is that the thinkers of a field will be 
“unfamiliar with” the new tools and concepts needed to achieve consilience. 
The correct answer is thus C.

Choice A: A contradicts information in the passage. You are told that “most 
scientists agree with Wilson’s basic premise.”

Choice B: B is not supported by the passage.

Choice D: D is not supported by the passage.

Choice E: E is not supported by the passage.
 9. Sentence 2 The first sentence explains what consilience is, not why Wilson 

believed it. In the second sentence, the author provides an explanation for 
Wilson’s belief, that is, the reducibility of all the sciences.

 10. B To answer an inference question, you must draw a conclusion from text 
in the passage. The passage tells you that scientists are reluctant to accept 
approaches toward consilience because they are “unfamiliar” with the tools 
necessary to achieve it. Thus it can be concluded that if they were familiar with 
the tools, they would be more likely to accept consilience.

 11. A and D The contrast signal though indicates that the effect of the business 
plan on the short-term goals of the coffee shop contrasts with the effect on the 
long-term goals. Since you are told that the plan will “undermine” the long-
term goal of maximizing the coffee shop’s profit, it most likely has a beneficial 
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effect in the short-term. Of the choices, the words that best match beneficial 
are profitable and lucrative.

 12. A and B The contrast signal though indicates that the perceptions of the 
athlete’s decision contrast with the fact that it had “some justification.” The 
prediction should thus be a word related to actions done without justification. 
A good prediction is impulsive. Of the choices, the words closest in meaning to 
impulsive are impetuosity and recklessness.

 13. B and D The opportunity given to the cooks is described by the fact that 
the recipe offered “only loose guidelines.” If the guidelines were loose, then 
the cooks were able to practice flexibility. Of the choices, the words closest in 
meaning to flexibility are creativity and ingenuity.

 14. B and C The contrast signal despite indicates that the meaning of the word in 
the blank contrasts with the fact that there have been “strides” in neuroscience. 
The word downright indicates that this description is more extreme than 
“incomplete.” A good prediction would be lacking. Of the choices, the words 
closest in meaning to lacking are porous and negligible.

 15. The author begins the passage by introducing a commonly held belief (“There 
exists a linear and continuous relationship between the themes and characters 
of a novelist’s works and the life of the novelist himself”) and then moves on to 
mention that this belief is not always valid. The author then uses Dostoevsky’s 
life and novels to show that though not always valid, the belief has merit. The 
answer that best captures the main point of the passage is C.

Choice A: A is not supported by any information in the passage.

Choice B: B is too narrow. Though the author does discuss the impact of 
the firing squad on Dostoevsky, he does this to make the larger point that 
Dostoevsky’s experiences influenced his novels.

Choice D: D is incorrect because the passage is not concerned with the 
“believability” of Dostoevsky’s novels.

Choice E: E is too narrow. The author suggests that intense experiences 
affected Dostoevsky, but this idea is not the main point of the passage.

 16. To answer a purpose question, you should determine why the author provides 
the given information. In this case, you want to know why the author 
mentions Crime and Punishment and The Brothers Karamazov. The author 
mentions Dostoevsky to show that a novelist’s experiences are reflected in the 
novelist’s works. The author uses these novels as examples of novels whose 
themes were influenced by events in Dostoevsky’s life. The best answer is 
thus A.

Choice B: B is incorrect because it does not address why the author 
mentions these novels. Though the author does suggest that they have 
“existential and redemptive” themes, the author’s concern is how 
Dostoevsky’s experiences led to his development of these themes.

Choice C: C is incorrect because the passage does not suggest any concern 
with a contrast between the different themes of Dostoevsky’s novels.
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Choice D: D is incorrect because it is too narrow. Though the author 
suggests that Dostoevsky’s experience with the firing squad influenced the 
themes of his novels, the author mentions the novels to support his main 
point.

Choice E: E is incorrect because the choice is not supported by anything 
mentioned in the passage.

 17. B When answering a vocabulary in-context question, use clues in the sentence 
to make your own prediction for the correct answer. The first sentence states 
that “It is a belief so common as to be hackneyed.” Hackneyed must thus have 
a definition similar in meaning to common. Of the choices, the word closest in 
meaning to common is cliché.

 18. A First, identify the situation: The government banned price increases on 
prescription drugs, but per capita expenditure on prescription drugs went up. 
The correct choice will provide information that resolves these apparently 
contradictory facts.

Choice A: If this choice is true, then it can be inferred that, per person, the 
amount spent on prescription drugs increased. This information thus helps 
to explain the discrepancy. The correct answer is A.

Choice B: The actions that the pharmaceutical company took to offset 
losses in revenue are irrelevant to the situation.

Choice C: If the population increased, you would expect per capita 
expenditures to have decreased, not increased.

Choice D: More affordable generic drugs would more likely lead to a 
decrease in per capita expenditure, not to an increase.

Choice E: The source of the drugs is irrelevant.
 19. The main point is expressed in the passage’s first sentence. The author spends 

the rest of the passage evaluating the pros and cons of the symphony. The best 
answer is B.

Choice A: Though the author “wonders about the impetus behind this 
decision to use Schiller’s Ode to Joy,” nowhere else in the passage does the 
author consider Beethoven’s motivations.

Choice C: The author does discuss the differences between the first 
three movements and the last movement, but the author discusses these 
differences in the context of criticizing the fourth movement.

Choice D: The author mentions Beethoven’s deafness as one of the reasons 
for the symphony’s positive reception. However, this issue of deafness is not 
addressed anywhere else in the passage. This choice is thus too narrow in 
scope.

Choice E: The author does discuss the text of Beethoven’s Ninth Symphony, 
but he does so to make a larger point about what he considers the 
symphony’s flaws.
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 20. A and B
Choice A: The author states: “the first three movements of the symphony 
rightfully receive nearly universal praise from music critics and composers 
alike.” The use of the word rightfully implies that the author agrees with 
these critics.

Choice B: The author states: “One wonders about the impetus behind this 
decision to use Schiller’s Ode to Joy, a text that praises the divine that is 
always implicit in Beethoven’s work, but that does so in such an overt way 
that the previous movements are almost rendered superfluous.” The use 
of the word superfluous implies that the author believes the movement is 
unnecessary.

Choice C: Though the author questions the use of text in the fourth 
movement, he says nothing to imply that the movement is of no scholarly 
value. Thus this choice cannot be inferred.

Section 4. Quantitative Reasoning

 1. C The simplest way to simplify the comparison is to rewrite the value of 
Quantity B using a base of 2: 8 = 23, so 820 = (23)20 = 260.

 2. A The simplest way to answer this question is to recognize how x2 + kx + c 
factors to (x – 6)(x + 1). You arrive at this result by subtracting 6 from both 
sides of the first equation to get x2 – 5x – 6 = 0. Then identify that c = –6 and 
k = –5, so c = (–6 × 1) and k = (–6 + 1). Thus (x – 6)(x + 1) = 0, so x = 6 or –1. 
Solving the second equation the same way gives (y + 3)2 = 0, so y = –3. Since 
x = 6 or –1, x > y. 

 3. C Using the R = WT  formula, you know that Bob’s rate is: x3/8 = x
24 , and Jack’s 

rate is 2x
24 = x

20. To arrive at an expression for Quantity A, use R × T = W.  
x

24 t = 5x. Solve for t:

t = 
5x
x

24
t = 5x × 24

x  

t = 120

To arrive at an expression for Quantity B, use R × T = W. ( x
20)t = 6x.  

Solve for t:

t = 
6x
x

20
 

t = 6x × 20
x  

t = 120

The values in the quantities are equal.
 4. A Since the fractions in the two columns have the same numerator, the 

fraction with the smaller denominator will yield the larger quantity. Thus the 
comparison is:

1 + 3
2t versus 1 + 3

3t
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Subtract 1 from both sides:

3
2t versus 3

3t

Since t > 1, 3
3t will be smaller than 3

2t , which means that the denominator in 
Quantity B is smaller than the denominator in Quantity A. Therefore, the 
value of Quantity B is greater than the value of Quantity A.

 5. A It might be tempting to choose C here since the percent increase and 
decrease are the same. However, note that since the price of the home is greater 
in 1993 than in 1992, the percent decrease will be taken from a bigger whole 
than will the percent increase. This means that the decrease from 1993 to 1994 
will be greater than the increase from 1992 to 1993. Thus the price of the home 
in 1994 will be less than the price of the home in 1992.

 6. B It might be tempting to use your calculator to determine the value of both 
columns. However, it is important to recognize that Quantitative Comparison 
questions will almost never require such time-intensive calculations. The more 
efficient approach is to see how the factors in the two columns differ. Rewrite 
the following as:

Quantity A → (20 × 21 × 22 . . . 72) × 73

Quantity B → 18 × 19 × (20 × 21 × 22 . . . 72)

Note that the two quantities share the factors of 20–72, inclusive. Thus the  
real quantities to be compared are 73 in Column A and 18 × 19 in Column B. 
(18 × 19) is greater than 73.

 7. A To determine the y-intercept of the line, substitute 0 for x and solve for y. 
Thus:

 2y + 3(0) = 6

 2y = 6

 y = 3

To determine the x-intercept of the line, substitute 0 for y and solve for x. Thus:

 2(0) + 3x = 6

 3x = 6

 x = 2

The y-intercept of the line is 3 and the x-intercept is 2. Quantity A is greater.
 8. B Substitute values. Let the length of rectangle y = 10. The length of rectangle 

x is thus 1.2(10) = 12. Let the width of rectangle y = 10. The width of rectangle 
x is thus 0.8(10) = 8. The area of rectangle x is thus 12 × 8 = 96. The area of 
rectangle y is thus 10 × 10 = 100. The area of rectangle y is greater.

 9. B Substitute (a − 2) for x in the function and arrive at:

 f(a − 2) = 3(a − 2 + 2) + 5

 = 3a + 5
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 10. B If the ratio of stocks to bonds is 5:3, then you can represent the number of 
stocks as 5x, where x is an integer, and the number of bonds as 3x. Therefore, 
the total number of stocks and bonds will be 8x. Since x is an integer, the 
sum must be a multiple of 8. Of the choices, 50 is the only value that is not a 
multiple of 8.

 11. 3 Since you are solving for x, isolate the variable by multiplying both sides of 
the inequality by 256. The inequality now reads: 125x

256  < 1. Next, rewrite 125x as 
(53)x = 53x, and rewrite 256 as (52)6 = 512. The inequality now reads: 125x < 256. 
Because the bases are the same:

3x < 12

 x < 4

If x < 4, the greatest possible integer value for x is 3.
 12. B, C, E, and F Interpret the given information using properties of positives 

and negatives. In the first inequality, the exponents are odd, meaning that the 
sign of the bases is preserved. Thus if (x3)(y5) > 0, then xy > 0. If xy > 0, then 
x and y are both positive or both negative. In the second inequality, you know 
that x2 is always positive. Thus, z3 < 0. If z3 < 0, then z < 0. Now look at the 
choices. Based on the inferences you made, B, C, E, and F must be true.

 13. E Let c represent the cost of the lunch. The original cost per person for the 
lunch is: c

5 . After a friend drops out, the cost per person is c
4 . The prompt 

tells you that the cost per person after a friend drops out is $6 more than the 
original cost per person. You can express this relationship algebraically as:

c
4 = c

5 + 6

To get rid of the denominator, multiply through the equation by 20, the least 
common multiple of 4 and 5. Arrive at:

5c = 4c + 120

 c = 120
 14. C The outcome you are looking for is any combination of even-even-odd. 

Since all three conditions must be met, you should calculate each individual 
probability and multiply them. The probability of landing on even = 12 , and 
the probability of landing on odd = 12 . Thus, the probability of the outcome 
even-even-odd = (1

2)(1
2)(1

2) = 18 . However, note that 18 represents the ordering 
even-even-odd. The outcome in the question can be satisfied when the order 
is even-even-odd, even-odd-even, or odd-even-even. Since there are three 
arrangements that satisfy what the question is asking for, multiply 1

8 by 3 = 38 . 
 15. B The point corresponding to expenses is above the point corresponding to 

revenues for two of the years (2000 and 2001). The correct answer is B.
 16. D First, calculate the percent change in profit for the two time periods. In 

2007, the profit was approximately $18 million − $15 million = $3 million. In 
2008, the profit was approximately $26 million − $12 million = $14 million. 
The approximate percent change in profits from 2007 to 2008 was thus:

14 million − 3 million
3 million  × 100 = 366.66%

48 PART 1 ■ GETTING STARTED



In 2009, the profit was approximately $29 million − $18 million = $11 million. 
The approximate percent change in profit from 2008 to 2009 was thus:

14 million − 11 million
14 million  = 21.4%

Now the question is, 366.66 is approximately what percent greater than 21.4?
Use the percent change formula: 

percent change = change in value
original value  × 100

Plug the values into the formula: 

percent change = 366.66 – 21.4
21.4  × 100 = 1,613% 

The closest answer is choice D.
 17. D profit = revenue – cost. The change in profit during this time period would 

be: −$3 million − $4 million = −$7 million. Since the change would distribute 
evenly throughout the 10-year period, the change in the average would be: 

change in profit/number of years = $7 million/10 = $700,000
 18. B When working with questions that provide only fractions or percents 

and no given amounts, the best strategy is to plug in numbers. Since the list 
price increases by 13 and by 12 , choose an original value for the list price that is 
divisible by 2 and 3: 600. The price in 1998 was thus 600 + 13(600) = 800. The 
price in 2008 was 600 + 12(600) = 900. Now use the percent change formula:

change
original × 100

The change is 900 − 800 = 100. The original value is the price of the home in 
2008, which was 800. Arrive at: 100

800 × 100 = 12.5%.
 19. A If the frame has a uniform width of 3 inches, then each side of the frame 

must measure x + 6 inches. The area of the larger square is thus (x + 6)2.  
Since each side of the photograph measures x inches, the area of the 
photograph is x2. 

the area of the frame = the area of the larger square – the area of the 
photograph 

Thus the area of the frame = (x + 6)2 – x2. Since the area of the frame equals 
the area of the photograph, you can arrive at the following equation:  
(x + 6)2 – x2 = x2. Add x2 to both sides: (x + 6)2 = 2x2.

 20. D With a “could be true” question, you need to identify a property for the 
given unknown that is satisfied by only one of the choices. The distance 
between the center of the circle and the point (10,2) is 7. Since (10,2) lies 
outside of the circle, the radius must be less than 7. The distance between the 
center of the circle and the point (3,8) is 6. Since the point (3,8) lies inside of 
the circle, the radius of the circle must be greater than 6. The radius of the 
circle is thus between 6 and 7. Of the choices, the only value between 6 and 7 
is 6.5.
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Sample Scaled Scores

The following table gives an approximate idea of the scaled score that you would 
receive for your performance on the diagnostic test. The figures are approximations 
because the scaling is different for every form of the GRE test. (This process is 
necessary to ensure that scores on each test form are equivalent to scores on every 
other test form.) So do not assume that the scaled scores shown below are exactly 
the ones that you would receive on the real GRE. Use this information only to get a 
general idea of how your performance would be rated.

Sample Scoring for Quantitative and Verbal Sections

NUMBER OF  
CORRECT QUESTIONS

SCALED  
SCORE

 0 130

 1 132

 2 134

 3 136

 4 138

 5 140

 6 142

 7 144

 8 146

 9 148

10 150

11 152

12 154

13 156

14 158

15 160

16 162

17 164

18 166

19 168

20 170
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How to Use Your Diagnostic Test Scores

Once you have reviewed the answers and explanations to the GRE diagnostic test 
and scored your performance, use that information to help you plan your GRE 
study program.
 Two charts follow, one for the Verbal Reasoning section of the test and one for 
the Quantitative Reasoning section. For each question that you missed, find the 
item number in one of these two charts. Check the column on the left to see the 
test content area for that item. If you missed questions in a particular content area, 
you need to focus on that area as you prepare for the GRE. The chapters that cover 
that content area are listed in the column on the right.

GRE Diagnostic Test: Verbal Reasoning

CONTENT AREA ITEM NUMBER CHAPTERS TO REVIEW

Text Completion 1, 2, 3, 4, 5, 6 4

Sentence Equivalence 11, 12, 13, 14 5

Reading Comprehension 7, 8, 9, 10, 15, 16, 17, 18, 19, 20 6

GRE Diagnostic Test: Quantitative Reasoning

CONTENT AREA ITEM NUMBER CHAPTERS TO REVIEW

Number Properties 1, 2, 3 9

Part-to-Whole Relationships 4, 14, 18 10

Algebra 9, 12 11

From Words to Algebra 5, 6, 11, 13 12

Geometry 7, 8, 19, 20 13

Data Interpretation 10, 15, 16, 17 14
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The Analytical Writing 
Measure

Study this chapter to learn about:

 ■ How analytical writing is scored

 ■ How to approach the Analyze an Issue task

 ■ How to approach the Analyze an Argument task

The first two sections of the GRE consist of two separately timed 
30-minute writing tasks: Analyze an Issue and Analyze an Argument.
  The Analyze an Issue task will present you with an opinion and 
ask you to articulate your perspective on the opinion expressed. To do 

so, you are expected to draw on personal experiences and knowledge to support 
your point. There is no correct answer to these questions, and you should not 
feel compelled to take a stance that you agree with. Instead, you should focus on 
crafting an argument for which you have the most evidence to reinforce your point.
 The Analyze an Argument is complementary to the Analyze an Issue task. 
Whereas, the Analyze an Issue task expects you to bring in outside information to 
support your point, the Analyze an Argument task provides you with an argument 
and asks you to address its cogency. To do so, your focus should be on identifying 
assumptions within the argument and evidence that would be necessary to 
strengthen or weaken the argument. The argument provided will always have 
logical flaws in it, and your task is to critically analyze the argument, identify these 
flaws, and identify ways to eliminate these flaws.

C H A P T E R  3
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Scoring Analytical Writing

Two graders will score each essay, with each grader assigning a score from 0 to 6. 
The average of these two scores will determine your score for each writing task. The 
score for each writing task will then be averaged to yield your overall Analytical 
Writing score.
 For example, if one grader gives you a score of 5 on your first essay and the 
second grader gives you a score of 6, your score for the first essay is 5.5. If one 
grader gives you a score of 4 for your second essay and the second grader gives you 
a 5, then your score for the second essay is 4.5. Your overall score will then be the 
average of 5.5 and 4.5, which is 5.

What Are the Graders Looking For?

Essays that receive high scores tend to have several consistent features: fluid 
writing, complex sentence structure, organization, and sound reasoning.

Fluid Writing

To achieve fluid writing, you must create smooth and logical transitions among the 
different components of your essay. Doing so requires the use of rhetorical devices 
that link components of the essay together. Words such as indeed, furthermore, 
however, despite, nonetheless, since, and due to create internal logic among the 
different parts of the essay. They facilitate the reader’s ability to understand the 
information that you present and the point you are trying to make with this 
information. When you are writing, you should be concerned with making sure 
that you use the appropriate words or phrases to create a logical and smooth flow 
among the different parts of your essay.

Complex Sentence Structure

If you tend to write in short, choppy sentences, you will need to revise your writing 
to incorporate sentences that convey multiple thoughts at once. Though it’s not 
necessarily true, most readers tend to interpret short sentences as representative 
of shallow thinking and will grade your essays accordingly. One way to create 
more complex sentences is to introduce subordinate clauses into your writing. For 
example, a choppy writer might write the following:

The above argument is wrong. It makes a lot of assumptions. We need to 
know a few things to make the argument stronger.

Writing with more complex sentence structures would rephrase the preceding into 
the following sentence:

Due to its several unfounded assumptions, the above argument is flawed. To 
strengthen the argument, several facts need to be addressed, otherwise the 
argument of the logic is porous.
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Organization

You can have a groundbreaking idea, but if you don’t present the idea in a clear and 
logical way, then the reader will never grasp the point you are trying to make. As 
will be discussed later, organizing your thoughts into discrete paragraphs will be 
an essential component of achieving a good score on the essays.

Sound Reasoning

Remember: these are analytical tasks. To do well, you need to think critically 
about the information presented to you and provide arguments and insights that 
would not be obvious to someone who only superficially analyzes the information. 
As explained later, a large component of your essay-writing process will be the 
development of clear and logical arguments.

Simplified Scoring Rubrics

Here is a simplified version of the rubric used by the graders to score responses to 
the Analyze an Issue task:

Analyze an Issue: Scoring 

SCORE FOCUS ORGANIZATION CONVENTIONS

0 Does not address the 
prompt. Off topic.

Incomprehensible. May 
merely copy the prompt 
without development.

Illegible. Nonverbal. 
Serious errors make the 
paper unreadable. May be 
in a foreign language.

1 Mostly irrelevant to the 
prompt.

Little or no development 
of ideas. No evidence of 
analysis or organization.

Pervasive errors in 
grammar, mechanics, and 
spelling.

2 Unclear connection to the 
prompt.

Unfocused and 
disorganized.

Frequent errors in 
sentence structure, 
mechanics, and spelling.

3 Limited connection to the 
prompt.

Rough organization with 
weak examples or reasons.

Occasional major errors 
and frequent minor errors 
in conventions of written 
English.

4 Competent connection to 
the prompt.

Relevant examples or 
reasons develop a logical 
position.

Occasional minor errors 
in conventions of written 
English.

5 Clear, focused connection 
to the prompt.

Thoughtful, appropriate 
examples or reasons 
develop a consistent, 
coherent position. 
Connectors are ably used 
to mark transitions.

Very few errors. Sentence 
structure is varied and 
vocabulary is advanced.

6 Insightful, clever 
connection to the prompt.

Compelling, convincing 
examples or reasons 
develop a consistent, 
coherent position. 
The argument flows 
effortlessly and 
persuasively.

Very few errors. Sentence 
structure is varied and 
vocabulary is precise, well 
chosen, and effective.

 CHAPTER 3 ■ THE ANALY TICAL WRITING MEASURE 57



 Here is a simplified version of the rubric the graders use to score responses to 
the Analyze an Argument task:

Analyze an Argument: Scoring

SCORE FOCUS ORGANIZATION CONVENTIONS

0 Does not address the 
prompt. Off topic.

Incomprehensible. May 
merely copy the prompt 
without development.

Illegible. Nonverbal. 
Serious errors make the 
paper unreadable. May be 
in a foreign language.

1 Little or no analysis of the 
argument. May indicate 
misunderstanding of the 
prompt.

Little or no development 
of ideas. No evidence of 
analysis or organization.

Pervasive errors in 
grammar, mechanics, and 
spelling.

2 Little analysis. May instead 
present opinions and 
unrelated thoughts.

Disorganized and illogical. Frequent errors in 
sentence structure, 
mechanics, and spelling.

3 Some analysis of the 
prompt, but some major 
flaws may be omitted.

Rough organization with 
irrelevant support or 
unclear transitions.

Occasional major errors 
and frequent minor errors 
in conventions of written 
English.

4 Important flaws in the 
argument are touched 
upon.

Ideas are sound but may 
not flow logically or 
clearly.

Occasional minor errors 
in conventions of written 
English.

5 Perceptive analysis of 
the major flaws in the 
argument.

Logical examples and 
support develop a 
consistent, coherent 
critique. Connectors 
are ably used to mark 
transitions.

Very few errors. Sentence 
structure is varied and 
vocabulary is advanced.

6 Insightful, clever analysis 
of the argument’s flaws 
and fallacies.

Compelling, convincing 
examples and support 
develop a consistent, 
coherent critique. The 
analysis flows effortlessly 
and persuasively.

Very few errors. Sentence 
structure is varied and 
vocabulary is precise, well 
chosen, and effective.

How to Approach the “Analyze an Issue” Task

The Analyze an Issue task will present you with a one- or two-sentence claim and 
ask you to evaluate that claim by using outside evidence. The essay will be graded 
on your ability to:

 ■ Understand the implications of the statement
 ■ Develop a well-reasoned and organized line of thought
 ■ Use relevant examples to support your point
 ■ Present your ideas clearly and intelligibly
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 Here is a sample Analyze an Issue task:

The attention popular culture gives to celebrities has had a negative effect on 
the members of that culture.

 Discuss the extent to which you agree or disagree with the statement and 
explain your reasoning for the position you take. In developing and supporting 
your position, you should consider ways in which the statement might or might not 
hold true and explain how these considerations shape your position.
 Follow these steps to tackle the Analyze an Issue task. Spending the amount of 
time indicated next to each step will help you pace yourself for each assignment.

Step 1: Brainstorm (3 Minutes)

Once you read the task, you should spend time determining what stance you 
will take on the issue and what evidence you will use to support that stance. It 
is important to note that you need not take a stance that you agree with! Because 
evidence is vital to the issue task, you should consider both sides of the issue and 
adopt the stance that you can provide more evidence for. A typical brainstorm for 
the preceding prompt might look like the following:

Agree → Teenagers develop bad habits

People out of touch with high art

Disagree → Celebrities expose us to important ideas and issues, e.g., 
Magic Johnson, Angelina Jolie

Celebrity mistakes help us avoid our own mistakes, e.g., Amy Winehouse

In this brainstorm, the writer has come up with more evidence to argue against the 
statement in the task, so the writer should adopt that stance.

Step 2: Create Your Outline (3 Minutes)

A good issue essay should consist of (1) an introductory paragraph that states your 
main point, (2) body paragraphs providing examples that reinforce this main point, 
and (3) a concluding paragraph that summarizes your point and its implications. 
Your next step should be to draft an outline that follows this structure. In your 
outline, you should develop a rough sketch of what point you will make in each 
paragraph and how you will support that point. For example:

Paragraph 1: Thesis: Attn to celebrities = good thing. Why?

1. Makes us aware of issues

2. Brings attn to important causes
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3. Teaches us mistakes of others

Paragraph 2: Topic sentence: Makes us aware of issues

Example: Angelina Jolie helping malnourished children in Africa

Paragraph 3: Topic sentence: Brings attn to important causes

Example: Magic Johnson diagnosed with HIV led to more public 
awareness.

Paragraph 4: Topic sentence: Teaches us mistakes of others

Example: Amy Winehouse and drug abuse

Paragraph 5: Conclusion: Restate main ideas. Food for thought: even 
though so many people think social media is a bad thing, maybe it’s 
good for the above reasons.

Step 3: Write Your Body Paragraphs (5 Minutes per Paragraph)

Start with your body paragraphs because these constitute the most important part 
of your essay. Each body paragraph should take the following structure:

 ■ Sentence 1: Topic sentence: State the point that you are trying to convey in 
the paragraph.

 ■ Sentences 2 to 4: Example: Go into detail with the example that you are 
using to support your main point.

 ■ Sentences 5 to 6. Reasoning: Explain how your example supports the topic 
sentence.

 Here is a sample body paragraph for the prompt.

The attention our culture gives celebrities often highlights causes that 
society at large might otherwise be unaware of. For example, Angelina 
Jolie’s numerous trips to malnourished villages in Africa have been 
highly publicized by the news media. When this actress makes these 
trips, she focuses on the chronic impoverishment of these countries and 
the absence of many basic necessities that we take for granted in the 
Western world, such as readily available food, lodging, and sanitation. 
Because Jolie is so famous and her travels receive so much attention, 
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the problems in these countries are broadcast to a wider audience than 
they would be through just a late-night infomercial or news segment. 
Thus it is evident that Jolie’s fame has had a positive impact on society. 
She has used the constant attention from the media to bring awareness 
to an important social issue that might otherwise have gone ignored by 
much of Western society. And though the problems that she addresses 
have certainly not been eradicated, her focus on them has put society in 
a better position to address some of the world’s inequalities.

Step 4: Write Your Introductory and Concluding Paragraphs (6 Minutes)

The goal of your introductory paragraph is twofold:

1. Give context for the issue you are discussing.
2. Clearly state your thesis—the stance that you will be trying to support in the 

essay.

 To give context, you should first explain the larger relevance of the issue. To do 
so, it is oftentimes helpful to address the counterargument, a rhetorical strategy in 
which you provide the opposite side of the argument and then segue into your own 
opinion. Once you have addressed the counterargument and transitioned into your 
opinion, you should write a concluding sentence that clearly illustrates what you 
will be arguing in your essay.
 Here is a sample introductory paragraph:

With society’s increasing emphasis and glorification of celebrity culture, 
it has become commonplace to regard this attention with suspicion 
and sometimes even downright derision. The constant barrage of 
reality TV shows has made everyone skeptical of the actual value that 
celebrity culture provides to society and has caused many critics to 
lament what they believe is the deterioration of American cultural life. 
Nonetheless, despite some apparent drawbacks of the attention that 
we give celebrities, this behavior has numerous benefits to our society. 
Specifically, the attention we give celebrities increases our awareness of 
societal problems, gives a large audience to important issues, and helps 
us learn from the publicized mistakes of celebrities.
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 The goal of your concluding paragraph is to summarize the points you made in 
your essay and to discuss the implications of your main point. When discussing the 
implications, you should focus on addressing the relevance of your thesis to issues 
outside the scope of the essay. Let’s look at an example of a concluding paragraph:

The examples illustrate the beneficial effects that our attention to 
celebrities can provide society. Because news and media coverage are so 
pervasive in our lives, and because these outlets so often cover celebrity 
life, celebrities can often use these outlets to advance social and cultural 
causes that the general population might otherwise neglect. Though 
many worry that the development of social media and the proliferation 
of celebrity websites have made celebrities into only a spectacle, the 
point still stands that celebrities can leverage their popularity to achieve 
goals that supersede their immediate self-interest and benefit society as 
a whole.

Step 5: Proofread (3 Minutes)

You should make sure to always leave yourself time at the end to proofread your 
essay. When proofreading, you should reread the essay carefully, focusing on any 
grammatical mistakes or typos you may have made. At this point, it’s often too late 
to dramatically alter the substance of the essay (hopefully, you would have done 
so during one of the earlier steps). So worry less about the content and more about 
the technical aspects of your writing—the grammar, spelling, and fluidity of the 
sentences.

How to Approach the “Analyze an Argument” Task

The Analyze an Argument task addresses your ability to understand and 
deconstruct an argument. The prompt for this essay will provide evidence and 
a claim drawn from that evidence. Your task is to critique the argument by 
identifying the major assumptions that the author makes. In writing the essay, you 
will be tested on your:

 ■ Logical reasoning skills
 ■ Ability to analyze the components of an argument
 ■ Mastery of technical English
 ■ Ability to articulate your thoughts
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 Here is a sample Analyze an Argument task:

Ever since our company downsized in 2009 by reducing the number of 
customer support staff, we have seen a decrease in revenue. Customers have 
expressed frustration over the lack of available staff members, and customer 
surveys have shown that these customers wish we were available to help them 
outside of normal business hours. The obvious solution to our problem of 
decreasing revenues is to increase the size of the customer support staff to 
what it was before we downsized in 2009.

 Write a response in which you examine the stated or unstated assumptions of 
the argument. Be sure to explain how the argument depends on the assumptions 
and what the implications are if the assumptions prove unwarranted. 
 Here’s how to tackle the Analyze an Argument task. Again, spending the 
amount of time indicated next to each step will help you pace yourself for each 
assignment.

Step 1: Read the Argument and Identify the Claim and Evidence (2 Minutes)

When reading the argument, your goal is to identify the main conclusion the 
author draws and the evidence that he or she uses to support this conclusion. It is 
essential that you identify the claim, because without doing so, you will not be able 
to analyze the cogency of the author’s argument. In the preceding example, the 
claim is, The obvious solution to our problem of decreasing revenues is to increase the 
size of the customer support staff to what it was before we downsized in 2009.

Step 2: Identify the Major Assumptions and Create Your Outline (3 Minutes)

Your next step is to think about the assumptions of the argument. An assumption 
is an unstated piece of information that must be true for an argument to be valid. 
The more assumptions the author makes, the more open to scrutiny the argument 
is. In the preceding example, some major assumptions are:

 ■ The loss in revenue was not caused by factors other than the decrease in 
customer support.

 ■ Customer service is an important consideration that potential clients make 
when using the business.

 ■ Repeat business is an important source of revenue for the business.
 ■ The previous customer support staff was available outside of business hours.
 ■ Any new customer support staff the business adds would provide a level of 

service comparable to that of the old staff.

 Once you have identified the assumptions, draft your outline. In the outline, you 
should list the key assumptions you will address. A typical outline might look like 
the following:

Paragraph 1: Argument flawed b/c many assumptions. Not obvious that 
more cust. supp. = more revenue
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Paragraph 2: First assumption: How important is customer service 
to getting business? If people still give business despite bad customer 
service, then new support staff won’t matter.

Paragraph 3: Second assumption: Could the loss in revenue have been 
due to other factors? Was the economy bad? Did other parts of the 
company decline during this time period?

Paragraph 4: Third assumption: What was the previous customer 
support staff like? Were they better than the current ones? If so, would 
new ones be as good as the old ones? If new hires are not as good as 
the old staff, then hiring new personnel might not solve the problem.

Paragraph 5: Conclusion: Even though there’s a correlation b/w loss in 
staff and revenue, it’s not obvious that the loss in staff led to the loss in 
revenue. Need to address a lot of other factors before deciding that they 
should hire more customer support staff.

Step 3: Write Your Body Paragraphs (5 Minutes per Paragraph)

In each body paragraph, you should examine a major assumption in the argument. 
Start by introducing the assumption. Then state why the argument actually depends 
on this assumption. Here is a writer’s paragraph 3 based on the preceding outline:

The author uses the correlation between the loss of revenue and decrease 
in customer support during the same time period to conclude that the 
business will benefit by hiring additional customer service employees. 
However, the author commits a logical fallacy by equating correlation 
and causation. The fact that the loss of revenue coincided with this 
decrease in staff is not enough to conclude that the loss in revenue was 
caused by the decrease in staff. Perhaps the economy was bad during 
this time period, and the company lost revenues because its clientele 
did not have as much disposable income. Or perhaps there were other 
segments of the company that were underperforming during this time 
period. Or perhaps one of its competitors had introduced a new product 
or service that took away some of the company’s business. Because the 
author leaves so many external variables unaddressed, it is not possible 
to draw a firm causal connection between the data in the argument.

64 PART 2 ■ GRE ANALY TICAL WRITING AND VERBAL REASONING



Step 4: Write Your Introduction and Conclusion (7 Minutes)

In the introduction, focus on restating the author’s main point, and briefly 
summarize why you think the argument is flawed. You do not need to list the 
major assumptions that you will address. Just make it obvious that there are 
important assumptions and flaws in the argument. Here is an example:

Though it would appear that the company’s declining revenues would 
be bolstered by the addition of customer support staff, the author does 
not make a logical case for adding more customer support staff. On 
its face, it might appear that the provided data lead to the author’s 
conclusion, but there are several unwarranted assumptions that must 
be addressed to establish the soundness of the author’s case.

 Your conclusion does not need to be long, nor does it need to include a 
restatement of the assumptions listed in your argument. Simply write a paragraph 
showing that you understand the author’s perspective but find it lacking. Here is 
an example:

When addressing a loss in revenue, a desire to revert to previous 
structures and strategies is certainly reasonable and oftentimes 
beneficial. However, the author’s current plan, as based on the given 
data, suffers from too many flaws to be worthwhile. The existence of so 
many outside variables calls into question the soundness of the author’s 
reasoning. Until such variables are addressed, it cannot be established 
whether the addition of customer support staff will lead to an increase 
in revenue.

Step 5: Proofread (3 Minutes) 

You should make sure to always leave yourself time at the end to proofread your 
essay. When proofreading, you should reread the essay carefully, focusing on any 
grammatical mistakes or typos you may have made. At this point, it is often too 
late to dramatically alter the substance of the essay (hopefully, you would have 
done so during one of the earlier steps). So worry less about the content and more 
about the technical aspects of your writing—the grammar, spelling, and fluidity of 
the sentences.
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Text Completion

Study this chapter to learn about:

 ■ Single-blank Text Completion questions

 ■ Double- and triple-blank Text Completion questions

Text Completion questions consist of a one-to-five-sentence passage with 
one to three blanks. You are asked to use logic and the context of the 
sentence to identify the best word for each blank. There is no partial 
credit for Text Completion questions. For Text Completion questions 

with one blank, there will be five choices. For Text Completion questions with two 
to three blanks, there will be three choices for each blank

Single-Blank Text Completion Questions

Single-blank Text Completion questions will always have five choices. Your task 
is to use the context of the sentence to select the choice that best fits in the blank. 
When most people do Text Completion questions, they take the word in each 
choice and insert it back into the sentence. Though this approach will sometimes 
lead to the right answer, the better method is to predict the answer and then see 
which choice matches your prediction.
 How will you predict the answer? By identifying the contextual clues. 
Contextual clues are words or phrases that link elements of a sentence. These clues 
help provide a logical structure for understanding the relationship between the 
sentence’s different components. Though the terminology might seem foreign, you 
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use contextual clues whenever you infer the meaning of a sentence. Take a look at 
the following sentence and choose your own word for the blank.

In contrast to his earlier , Jack is now extremely diligent. 

What word did you put into the blank? Was it something like laziness or apathy? If 
so, why? Chances are, you recognized that the phrase “in contrast” indicated that 
the word in the blank should be the opposite of Jack’s current “diligent” behavior. 
In the preceding example, “in contrast” is the contextual clue. It tells us that how 
Jack is now will be the opposite of how Jack was before.
 Contextual clues will typically fall into three categories: 

 ■ Contrast signals: but, yet, nonetheless, nevertheless, despite, in spite of, in 
contrast, contrasted with, opposed to, although, however, on the contrary, 
rather than, still, though

 ■ Continuity signals: indeed, and, also, moreover, furthermore, in addition, in 
fact, semicolon (;), colon (:)

 ■ Cause-effect signals: thus, therefore, consequently, due to, because, since, as 
a result, hence, so

Now that you have looked at contextual clues, let’s look at the steps for answering a 
typical Text Completion question.

Due to an insatiable , the business executive felt no qualms 
about employing unethical means to generate profits.

A  benevolence
B  curiosity
C  ambiguity
D  deliberateness
E  avarice

Step 1: Identify the Contextual Clue

In the previous sentence, the phrase “due to” is a cause-effect signal.

Step 2: Determine the Contextual Clue’s Relationship 
with the Rest of the Sentence

Determine the relationship that the contextual clue creates between the blank and 
the different parts of the sentence. In the example, the phrase “due to” indicates 
that the word in the blank will characterize someone willing to pursue unethical 
means to generate profits.

Step 3: Predict Your Own Word for the Blank

From Step 2, you know that the word in the blank will describe someone who will 
take extreme measures to make money. What would be an appropriate word to 
describe this behavior? Greed comes to mind.
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Step 4: Select the Answer That Best Matches Your Prediction

Among the five choices, the closest synonym for greed is avarice. The correct 
answer is E.

Double- and Triple-Blank Text Completion Questions

In double- and triple-blank questions, you will be given one to five sentences with 
two to three blanks and asked to select the appropriate word for each blank. In 
these questions, there are only three choices for each blank, and there is no partial 
credit. Let’s look at an example:

The writer’s deft mastery of the novelistic form was not, as commonly 
thought, a function of (i) : he spent years (ii)  
his skills until his previous weaknesses became applauded virtues.

Blank (i) Blank (ii)

A  innate abilities D  genuflecting

B  artistic sensibilities E  honing

C  overarching perspicacity F  deriding

When working with double and triple blanks, many of the strategies for single 
blanks will apply. However, you must keep the following rule in mind: you don’t 
have to start with the first blank. Instead, identify which blank will be easier to work 
with, and use the methods already discussed to determine the word for the blank. 
Then move on to the remaining blank, and use contextual clues to determine the 
appropriate word for that blank.
 In the previous example, the word in the first blank depends on what comes 
after the colon. You should thus determine the word for the second blank first, and 
then use that word to determine the word for the first blank.
 To determine the word for the second blank, you can use the process outlined 
earlier. The contextual clue “until” indicates that the writer did something 
to his skills to change them from “weaknesses” to “virtues.” Now make your 
prediction. If the writer made weaknesses into virtues, then he probably refined his 
weaknesses. Now find the word in the choices that most closely matches refined. Of 
the choices, the word that most closely matches refined is honing. Thus the correct 
answer for the second blank is E.
 Now to determine the word for the first blank, assume that honing is in the 
second place, and go through the same process as before. The word in the blank 
refers to an erroneous belief about the author’s “mastery of the novelistic form.” 
If the writer “spent years honing his skills,” then the talent took time to develop. 
It would thus be erroneous to believe that the talents were based on “instinct.” Of 
the choices, the phrase that most closely matches “instinct” is innate abilities. The 
correct choice for the first blank is A.
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Exercise: Text Completion Set 1

For the following questions, complete the text by picking the best entry for each 
blank from the corresponding column of choices.

 1. The essayist believes that the  of the university’s English 
department could be ameliorated only by an overhaul in the school’s 
management.

A  prosperity

B  denigration

C  deterioration

D  proliferation

E  consternation

 2. Successful expansion of a business is as much a matter of  
as of hard work: the greatest work ethic will be useless if it is not 
performed in the service of a concrete plan.

A  foresight

B  persistence

C  insight

D  talent

E  parsimony

 3. Despite its obvious flaws, the economist’s plan to increase employment 
found many , mostly because a better alternative did not 
seem feasible.

A  detractors

B  confounders

C  proponents

D  derivatives

E  expungers
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 4. The inherent  of David Foster Wallace’s novels is apparent 
in the proliferation of guides and supplements to his novels.

A  density

B  beauty

C  aesthetics

D  unconventionality

E  misanthropy

 5. The novelist’s  tone puzzled readers expecting the 
straightforward and terse prose that characterized his previous works.

A  philosophical

B  meandering

C  jovial

D  progressive

E  melancholy

 6. The belief that professional athletes can become financially 
 after signing lucrative contracts motivated the league’s 

commissioner to institute a mandatory financial-planning course.

A  enthusiastic

B  haughty

C  reckless

D  opulent

E  diminutive
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 7. The discovery that the brain’s connections can change even during old age 
 previous beliefs that the basic configuration of the brain is 

fixed by middle age.

A  undermined

B  highlighted

C  determined

D  implied

E  validated

 8. The politician’s newly developed tendency to (i)  
underrepresented groups surprised colleagues who remembered him as 
(ii)  these groups’ economic plight.

Blank (i) Blank (ii)

A  sympathize with D  curious about

B  mimic E  indifferent to

C  deride F  hopeful for

 9. By adopting a(n) (i)  tone in lieu of a more moderate one, 
the author produces arguments based more on (ii)  than 
sound reasoning.

Blank (i) Blank (ii)

A  incendiary D  rhetoric

B  well-reasoned E  displacement

C  conservative F  analysis

 10. Greene’s discussion of the nuances of particle physics, though 
seemingly , actually serves a purpose. Indeed, without 
this background, the reader would be unable to  the 
significance of the evidence presented later in the book.

Blank (i) Blank (ii)

A  incomprehensible D  obstruct

B  tangential E  synthesize

C  deliberate F  appreciate
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Exercise: Text Completion Set 2

For the following questions, complete the text by picking the best entry for each 
blank from the corresponding column of choices.

 11. In certain regions of Mars, the weather  so wildly that 
you can feel as though you are experiencing winter and summer in the 
same day.

A  navigates

B  buffers

C  crests

D  diminishes

E  fluctuates

 12. The claim that all life on earth originated from Mars is far from (i) 
. There are gaps in the evidence that must be addressed 

before the scientific community can even begin to (ii)  the 
theory’s plausibility.

Blank (i) Blank (ii)

A  substantiated D  coalesce

B  contradictory E  entertain

C  antagonizing F  delineate

 13. In the convict’s case, the axiom that “Still waters run deep” finds (i) 
: his apparent façade of (ii)  should not 

imply a lack of remorse.

Blank (i) Blank (ii)

A  credence D  contrition

B  antagonism E  bemusement

C  ambiguity F  stoicism
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 14. For the start-up, the (i)  stresses of the economic downturn 
seemed to have a silver lining. Though the persistent concern about 
attaining new clients taxed the employees’ psyches, it also taught them the 
necessity of (ii)  to weather cyclical fluctuations.

Blank (i) Blank (ii)

A  unmitigated D  confabulation

B  miserly E  serendipity

C  conciliatory F  resourcefulness

 15. It is the (i)  nature of technology that most alarms cultural 
critics. Though they find many of its features (ii)  and even 
beneficial, they worry that its ubiquity can be (iii)  .

Blank (i) Blank (ii) Blank (iii)

A  insidious D  salutary G  nourishing

B  understated E  tolerable H  incidental

C  ominous F  irreproducible I  alienating

 16. His inherent (i)  leisure proved beneficial to his finances 
but (ii)  his personal development, since he never gave 
himself time to pursue hobbies.

Blank (i) Blank (ii)

A  consumption with D  deleterious to

B  ignorance of E  fortuitous to

C  aversion to F  derivative of

 17. Because Kundera’s novels take place during a time of upheaval in Eastern 
Europe, critics believe that Kundera’s use of the social (i)  
in which his characters’ lives occur implies political commentary. 
However, the novelist has been clear that his works are meant to  
(ii)  all elements of human living, not just the political.

Blank (i) Blank (ii)

A  confluence D  reflect

B  milieu E  vindicate

C  isolation F  derogate
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 18. Unlike the composers of previous eras, Beethoven demonstrated 
not only a mastery of music’s technical aspects, but also an artistic 
(i)  that was difficult to replicate. This was obvious 
in the emotional undercurrents in many of his works, and this (ii) 

 at least partly explains the enduring popularity of his 
compositions.

Blank (i) Blank (ii)

A  accessibility D  dilettantism

B  passion E  miserliness

C  aestheticism F  unconventionality

 19. One of Garcia Marquez’s most acclaimed abilities is his (i)  
insertion of the supernatural into his characters’ everyday lives. Most 
novelists who attempt to introduce such plot elements are rightfully 
accused of heavy-handedness, but Garcia Marquez can weave absurdities 
into his plots without straining our (ii) .

Blank (i) Blank (ii)

A  encumbered D  literacy

B  painstaking E  credulity

C  organic F  probity

 20. Though offended by his competitor’s (i)  characterization, 
the politician sought to address this misrepresentation without stooping 
to his competitor’s (ii)  tactics.

Blank (i) Blank (ii)

A  accusatory D  unscrupulous

B  libelous E  pandering

C  prescient F  conciliatory
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Exercise: Text Completion Set 3

For the following questions, complete the text by picking the best entry for each 
blank from the corresponding column of choices.

 21. The salesmen subscribed to the belief that the surest way to selling a 
product was to coax someone with (i) . In fact, most 
people were skeptical enough to detect such (ii) .

Blank (i) Blank (ii)

A  meticulousness D  disingenuousness

B  deliberation E  authenticity

C  blandishments F  ebullience

 22. The disgraced scientist was unable to approach his studies with the 
requisite level of (i) : instead of simply observing and 
characterizing the phenomena, he (ii)  the evidence to 
match his predictions.

Blank (i) Blank (ii)

A  disinterest D  objectified

B  indifference E  supplanted

C  alacrity F  distorted

 23. Emerson emphasized the distinction between (i)  and 
obsession. While he believed that the scholarly life afforded its adherents 
a fresh perspective, he warned against the perils of becoming (ii) 

 such a pursuit.

Blank (i) Blank (ii)

A  erudition D  adept at

B  consummation E  consumed with

C  misanthropy F  inured to
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 24. (i)  his contemporaries’ dismissal of his (ii)  
approach, Barry continued implementing the effective but unconventional 
shooting strategy.

Blank (i) Blank (ii)

A  Incensed by D  cantankerous

B  Perpetuated by E  inchoate

C  Nonplussed by F  unorthodox

 25. Deriving wonderment from novelty is relatively commonplace; far more 
difficult is the ability to find beauty in the .

A  plebeian

B  malevolent

C  prosaic

D  ecstatic

E  unknown

 26. There was a (i)  agreement among the employees about 
the leadership hierarchy. Though no one made explicit mention of it, they 
all (ii)  that Johnson, because of both his experience and 
mathematical (iii) , was best-suited to head the numbers-
based project.

Blank (i) Blank (ii) Blank (iii)

A  tacit D  acknowledged G  diminution

B  illicit E  disputed H  acumen

C  convivial F  coalesced I  consternation

 27. Mathematician Poincaré lived a stereotypically (i)  existence. 
Like many of his contemporaries, he (ii)  the messiness of 
human engagement for the precision of mathematical concepts.

Blank (i) Blank (ii)

A  hermetic D  mollified

B  dilettantish E  considered

C  conciliatory F  forsook
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 28. Constant exposure to our public figures’ foibles and flaws is at once 
humanizing and ; as we become sympathetic to their 
plights, we also become increasingly wary of their motives.

A  disillusioning

B  emboldening

C  honoring

D  humbling

E  condescending

 29. (i)  Congress’ pleas, the stubborn clique of politicians 
prevented the passage of a well-regarded bill, thereby (ii)  
the patience of even its most loyal allies.

Blank (i) Blank (ii)

A  Unamenable to D  instigating

B  Consigned to E  taxing

C  Castigated by F  perseverating

 30. The patient was warned that the medical treatment, though proved to 
be effective, would be , inducing an unshakable sense of 
lethargy.

A  discouraging

B  unendurable

C  enervating

D  incommensurate

E  frivolous
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Exercise Answers

Text Completion Set 1

 1. C If the “overhaul” will “ameliorate” the situation in the English department, 
then the English department’s current state must be negative. Prediction: 
worsening. The choice that best matches worsening is deterioration.

 2. A The word in the blank describes what is necessary for “successful expansion 
of a business.” The phrase after the colon provides the clue for the blank. The 
phrase indicates that a concrete plan is necessary. Thus a good prediction 
would be a word that deals with developing a plan: planning. The word that 
best matches planning is foresight.

 3. C The word in the blank describes the people reacting to the economist’s plan. 
The contextual clue “despite” indicates that the plan’s reception was in contrast 
to what would be expected from a plan with “flaws.” A good prediction would 
be supporters. The word that best matches supporters is proponents.

 4. A The word in the blank describes David Foster Wallace’s novels. The word 
“apparent” indicates that the many “guides and supplements” is a clue to 
the description of his novels. If his novels have given rise to guides and 
supplements, then they must be difficult. The word in the choices that most 
closely matches difficult is density.

 5. B The word in the blank describes the novelist’s tone. Since this tone 
“puzzled” readers of his previous works, it must be different from the tone of 
his previous works. If his previous works were “straightforward and terse,” 
then his new work must be the opposite of “straightforward and terse.” A 
good prediction is long-winded. The word among the choices that most closely 
matches long-winded is meandering.

 6. C The word in the blank describes what can happen to athletes after they 
sign “lucrative contracts.” This belief explains why the commissioner 
“institute[d] a mandatory financial-planning course.” The most likely reason 
the commissioner instituted such a course is that the athletes are financially 
irresponsible with their money. The word in the choices that best matches 
irresponsible is reckless.

 7. A The discovery in the first part of the sentence is in contrast to “previous 
beliefs” about the brain. Prediction: What did this discovery do to previous 
beliefs? A good word is overthrew. The word in the choices that best matches 
overthrew is undermined.

 8. A and E Since the politician’s current behavior “surprises” colleagues, the 
word in the first blank and second blanks should convey opposing attitudes 
toward “underrepresented groups.”

 9. A and D The easier blank to address in this sentence is the first. “In lieu of” 
indicates contrast, so the author’s tone is in contrast to “moderate.” A good 
prediction is extreme. Of the choices in Column 1, the word closest in meaning 
to extreme is incendiary. Now, substitute incendiary into the first blank and 
solve for the second blank. The argument’s content is in contrast to “sound 
reasoning.” Thus it must be without substance. A good prediction is style. The 
word in the choices that best matches style is rhetoric.
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 10. B and F The first blank is simpler, so start there. The first blank describes 
a false view of “Greene’s discussion of the nuances of particle physics.” The 
discussion “served a purpose,” so since the word in the blank comes after 
“though,” it should convey a meaning opposite of serving a purpose. A 
good prediction is irrelevant. In Column 1, the closest word to irrelevant is 
tangential. The second blank describes why a reader needs this information. 
Since the information “served a purpose,” the reader must need it to 
understand the evidence. In Column 2, the closest word to understand is 
appreciate.

Text Completion Set 2

 11. E The word in the blank describes what the weather does. The idiom “so . . . 
that . . .” implies that the feeling of “experiencing winter and summer in the 
same day” is because of what the weather does. Prediction: if it feels like you’re 
experiencing different times of year on the same day, then the weather varies. 
The choice closest in meaning to varies is fluctuates.

 12. A and E There are more clues for the second blank, so start there. The word 
in the blank describes what the scientists will do once certain conditions 
about the theory are met. Since gaps must be addressed, once these gaps are 
addressed, scientists will most likely consider the theory’s plausibility. The 
choice closest in meaning to consider is entertain. Now look at the first blank. 
If there are so many gaps that scientists have yet to entertain the theory’s 
plausibility, then the claim must be far from supported. The choice closest in 
meaning to supported is substantiated.

 13. A and F Start with the second blank. The convict’s external appearance does 
not imply a lack of remorse. What kind of appearance would seem to imply 
a lack of remorse? An emotionless one. Of the choices, the word closest in 
meaning to emotionless is stoicism. Now look at the first blank: if his stoicism 
does not imply remorse, then the axiom finds validation. Of the choices, the 
word closest in meaning to validation is credence.

 14. A and F Start with the first blank. If there was “persistent concern about 
attaining new clients,” then the stresses must have been unrelenting. Of the 
choices, the word closest in meaning to unrelenting is unmitigated. Now look 
at the second blank. The word in the second blank describes a positive skill 
that the employees obtained in response to the economic downturn. The only 
positive word in the second column is resourcefulness. Since there are more 
clues for the second blank, start there.

 15. A, E, and I There are the most clues for the third blank, so start there. 
The word in the blank describes a concern that cultural critics have about 
technology. Thus the word in the blank must be negative. Of the choices, the 
word with the most clearly negative connotation is alienating. Now look at 
the second blank. The contextual clue “and even” indicates that the word in 
the blank is a milder form of “beneficial.” A good prediction is acceptable. Of 
the choices, the word closest in meaning to acceptable is tolerable. Finally, 
look at the first blank. What about technology most alarms cultural critics? 
Its ubiquity alarms most. Of the choices, the word closest in meaning to 
ubiquitous is insidious.
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 16. C and D There are more clues for the second word, so start there. The 
contextual clue “but” indicates that the effect of the first blank on his finances 
is opposite of the effect on “his personal development.” If it is “beneficial” to 
his finances, then it is harmful to “his personal development.” Of the choices, 
the word closest in meaning to harmful is deleterious. Now, look at the first 
blank: If he never gave himself time to pursue hobbies, then how did he feel 
about leisure? A good prediction is opposition to. Of the choices, the word 
closest in meaning to opposition to is aversion to.

 17. B and D There are more clues for the word in the first blank, so start there. 
Critics’ beliefs about his work are based on the social context of his novels. Of 
the choices, the word closest in meaning to context is milieu. Now, look at the 
second blank. The word “however” indicates that Kundera believes his works 
touch on all aspects of human living. A good prediction is represent. Of the 
choices, the word closest in meaning to represent is reflect.

 18. B and F There are more clues for the first blank, so start there. The word 
in the blank describes an element of Beethoven’s compositions. In the next 
sentence, the phrase “emotional undercurrents” provides a clue for this 
element. If there were “emotional undercurrents” in his compositions, then the 
compositions must have been emotional. Of the choices, the word closest in 
meaning to emotional is passion. Now look at the second blank. The word in 
the blank describes Beethoven’s music. Since Beethoven was “unlike” previous 
composers, his approach must have been unusual. Among the choices, the 
word that best matches unusual is unconventionality.

 19. C and E There are more clues for the first blank, so start there. The contextual 
clue “but” indicates that Garcia Marquez’s approach differs from that of his 
contemporaries. If the contemporaries approach is characterized as “heavy-
handed,” then Marquez’s approach must be the opposite of “heavy-handed.” 
A good prediction is natural. Of the choices, the word closest in meaning 
to natural is organic. Now look at the second blank. If Garcia Marquez can 
organically use supernatural elements, then he does not strain our belief. Of 
the choices, the word closest in meaning to belief is credulity.

 20. B and D There are more clues for the word in the first blank, so start 
there. The word in the blank describes the competitor’s characterization 
of the politician. In the second sentence, we are told that this was a 
“misrepresentation.” Thus the characterization must have been false. Of the 
choices, the word closest in meaning to false is libelous. Now look at the 
second blank. The word in the blank describes the competitor’s tactics. Since 
the competitor made libelous characterizations, his tactics were dishonest. Of 
the choices, the word closest in meaning to dishonest is unscrupulous.

Text Completion Set 3

 21. C and D Start with the first blank. If the salesman is “coaxing” people, then 
he is using a dishonest tactic. The word in the blank should be anything that 
implies dishonesty. Of the choices, the best word is blandishments. Now solve 
for the second blank. People are detecting the salesman’s tactic, and his tactic 
is characterized by dishonesty. A good word for the blank would be dishonesty. 
Of the choices, the word closest in meaning to dishonesty is disingenuousness.
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 22. A and F There are more clues for the first blank, so start there. The word 
in the first blank indicates the approach that the scientist did not take. The 
contextual clue “instead of” indicates that the scientist did not simply observe 
and characterize what he saw. If he did not simply observe and characterize, 
then what did he lack? A good prediction would be objectivity. Of the choices, 
the word closest in meaning to objectivity is disinterest. Now look at the 
second blank. The word in the second blank tells us what the scientist did 
“instead of simply observing and characterizing the phenomena.” A good 
prediction is manipulated. Of the choices, the word closest in meaning to 
manipulated is distorted.

 23. A and E Start with the first blank. If the distinction is between the blank and 
“obsession,” Emerson must view moderate amounts of the blank favorably. 
The second sentence says that Emerson believed “the scholarly life afforded 
its adherents a fresh perspective,” so he must have a favorable view of 
scholarliness. Of the choices, the word that most closely matches scholarliness 
is erudition. Now look at the second blank. If Emerson “emphasized the 
distinction between erudition and obsession,” then he warned against 
becoming obsessed with the pursuit. Of the choices, the word closest in 
meaning to obsessed with is consumed with.

 24. C and F There are more clues for the second blank, so start there. The word 
in the second blank describes Barry’s approach. You are told in the second 
sentence that Barry’s shooting strategy is “unconventional.” Thus a good 
prediction for the second blank is unconventional. Of the choices, the word 
closest in meaning to unconventional is unorthodox. Now look at the first 
blank: if Barry continued using the strategy, then how did he feel about 
“his contemporaries’ dismissal”? A good prediction would be unconcerned 
with. Of the choices, the word closest in meaning to unconcerned with is 
nonplussed by.

 25. C The phrase “far more difficult” indicates that the word in the blank will 
be the opposite of where “beauty” normally comes from. If it is usually found 
in “novelty,” then the word in the blank should be the opposite of “novelty.” 
A good prediction would be mundane. Of the choices, the word closest in 
meaning to mundane is prosaic.

 26. A, D, and H The easiest blank to start with is the first. If “no one made 
explicit mention of” the leadership hierarchy, then the agreement must have 
been unspoken. Of the choices, the word closest in meaning to unspoken is 
tacit. The next easiest blank is the third blank. If Johnson “was best-suited 
to head the numbers-based project,” then he must have been adept at math. 
A good prediction would be aptitude. Of the choices, the word closest in 
meaning to aptitude is acumen. Finally, go to the second blank. If the 
agreement was tacit, then the employees recognized it without stating it. Of the 
choices, the word closest in meaning to recognized is acknowledged.

 27. A and F Start with the second blank. The contextual clue “in favor of” 
indicates that Poincaré preferred “the precision of mathematical concepts” to “ 
human engagement.” A good prediction for the second blank is: bypassed. Of 
the choices, the word closest in meaning to bypassed is forsook. Now look at 
the first blank. If he forsook human engagement, then what kind of existence 
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did he lead? A good prediction would be solitary. The word in the choices that 
best matches solitary is hermetic.

 28. A The word in the blank characterizes the public figures. The contextual 
clue (;) indicates that what comes after the semicolon will clarify this 
description. The clause after the semicolon states that “we also become 
increasingly wary” of politicians’ motives. If we are becoming wary, then we 
are becoming disenchanted. Among the choices, the word closest in meaning 
to disenchanted is disillusioning.

 29. A and E Start with the first blank. Since the clique of politicians is “stubborn,” 
it is most likely unswayed by Congress’ pleas. The closest match to unswayed 
by is unamenable to. Now look at the second blank. The contextual clue 
“thereby” indicates that the effect that the politicians’ actions had on the 
“patience” of their allies is a result of their prevention of the bill. Since the bill 
is “well-regarded,” their allies were most likely unhappy with the actions. The 
word that best conveys this meaning is taxing.

 30. C The word in the blank describes the medical treatment. The clue is provided 
at the end of the sentence: “inducing an unshakable sense of lethargy.” If 
something induces lethargy, then it is sapping. The word closest in meaning to 
sapping is enervating.
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Sentence Equivalence

Study this chapter to learn about:

 ■ How to approach sentence equivalence questions 

 ■ Looking for synonyms 

Sentence Equivalence questions consist of a single-sentence passage with 
one blank. You will be given six choices and asked to use logic and the 
context of the sentence to identify two words that best fit in the blank. 
There is no partial credit for Sentence Equivalence questions. 

How to Approach Sentence Equivalence Questions

The approach to Sentence Equivalence questions is very similar to the approach 
to Text Completion questions. Your goal should be to identify contextual clues, 
understand the relationship they create between the blank and the rest of the 
sentence, make a prediction for the word in the blank, and then identify the words 
that best match your prediction. Let’s look at a sample question and the steps 
to take.

Despite their obvious hostility toward each other, the two teammates 
remained silent on the issue since they both believed that verbalizing these 
feelings would undermine the  necessary for the team’s long-
term success.

A  harmony
B  imbalance
C  malevolence
D  tacitness
E  cooperation
F  diligence
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 The causal word “since” indicates that the teammates’ feelings about verbalizing 
their feelings explains why they remained silent. You know that the feelings were 
“hostile” and the teammates were afraid that these feelings would “undermine” 
something necessary for the team’s success. So to make the prediction, ask the 
following question: What component of team success would “hostile” feelings 
most likely “undermine”? A good prediction is unity. Now look at the choices, and 
find the two words closest in meaning to unity. The best choices are harmony and 
cooperation. The correct answer is A and E.

Look for Synonyms

As shown previously, the general strategy for Sentence Equivalence questions is 
very similar to the general strategy for single-blank Text Completion questions. 
However, one key difference between the two question types is the fact that you 
must select two words for the blank in Sentence Equivalence questions. Though 
it might appear that this format makes Sentence Equivalence questions more 
difficult, you can take advantage of this fact by recognizing that the correct answers 
will almost always be synonyms.
 This strategy is beneficial because you can usually eliminate answer choices 
that have no synonyms. For illustration, let’s block out the sentence in the Sentence 
Equivalence question below and only show the choices. Look at which choices you 
can eliminate:

 2. Success in this business requires constant of one’s reputation, since even 
one negative perception can often.

A  determined
B  morose
C  dejected
D  apathetic
E  exaggerated
F  motivated

 Since determined and motivated have similar meanings, you can keep A and F.  
Since morose and dejected have similar meanings, you can keep C and D. But 
notice that there is no synonym for apathetic and no synonym for exaggerated. 
Thus without even seeing the sentence, you can eliminate choices D and E!
This strategy could have helped you in the original question in this section. Perhaps 
you chose diligence as one of your answers. However, if you look back at the 
choices, you’ll notice that there are no synonyms for diligence. Thus diligence could 
not have been correct.
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Exercise: Sentence Equivalence Set 1

For the following questions, select two answer choices that (1) complete the sentence 
in a way that makes sense and (2) produce sentences that are similar in meaning.

 1. It is a common  that most scientific discoveries are simply 
moments of genius: in fact, the discoveries we hear of usually take years of 
painstaking work.

A  myth
B  verity
C  curiosity
D  misconception
E  trope
F  theme

 2. Success in this business requires constant  of one’s 
reputation, since even one negative perception can often undo years of 
hard work.

A  neglect of
B  knowledge of
C  curiosity about
D  monitoring of
E  oversight of
F  consideration of

 3. That she was occasionally late to class did not concern the professor; 
instead, it was only when her tardiness became  that the 
professor decided to chastise her.

A  well-known
B  offensive
C  habitual
D  sensitive
E  commonplace
F  infrequent
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 4. Even in football, where violence is considered part of the game, the 
player’s brutish playing style was .

A  contrived
B  excessive
C  overlooked
D  gratuitous
E  ambivalent
F  forsaken

 5. The character’s trademark cynicism was evident in his obvious 
 the loving couple.

A  disdain for
B  contempt for
C  enthrallment with
D  amusement at
E  encouragement of
F  sensitivity to

 6. Despite the website’s large audience, financially minded critics have been 
skeptical of the website’s ability to  this popularity.

A  understand
B  develop
C  monetize
D  undermine
E  capitalize on
F  elicit

 7. Because it prioritizes theory over evidence, serious philosophical thinking 
takes empirical support as irrelevant, or at least, .

A  tangential
B  mitigating
C  amorphous
D  inconsequential
E  disparaging
F  intellectual
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 8. Supporters of the company believe that its negative valuation is 
 the founders’ often childish behavior rather than the 

company’s merits as a sustainable business.

A  attributable to
B  a consequence of
C  preceded by
D  obscured by
E  eliminated by
F  despite

 9. The belief that the increasing use of electronic elements in music 
detracts from the artistic value of that music is flawed as such a view 

 the aesthetic abilities necessary to use electronics 
effectively.

A  emphasizes
B  determines
C  trivializes
D  neglects
E  underscores
F  undermines

 10. Far from being dejected by the setback, the  employee used 
the challenge as motivation to work even harder.

A  tenacious
B  ambivalent
C  plucky
D  circumspect
E  morose
F  understated
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Exercise: Sentence Equivalence Set 2

For the following questions, select two answer choices that (1) complete the sentence 
in a way that makes sense and (2) produce sentences that are similar in meaning.

 11. Given the  reputation that Picasso has attained in Western 
culture, the lukewarm reactions to his early work, Les Demoiselles 
d’Avignon were more the exception than the norm.

A  anomalous
B  maligned
C  misunderstood
D  legendary
E  acclaimed
F  mediocre

 12. For a nation known for its populace’s belief in self-reliance, the United 
States’ increased consumption of self-help books and deference to self-
help gurus is .

A  anticipated
B  ironic
C  calculated
D  pervasive
E  unexpected
F  embraced

 13. Any investigation that focuses only on television’s negative impacts on 
people’s attention spans is : the popular shows of a given 
time period serve as a cultural barometer highlighting the reigning norms 
and beliefs of that period.

A  shortsighted
B  prescient
C  illuminating
D  limited
E  critical
F  condescending
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 14. Notwithstanding the  boss, the employees at the small 
firm are known for their amicability.

A  cantankerous
B  jovial
C  intelligent
D  serious
E  frigid
F  diligent

 15. More  than stingy, the accountant will willingly spend 
money on purchases that he believes justify the cost.

A  miserly
B  withholding
C  frugal
D  thrifty
E  profligate
F  excessive

 16. The heroine reacted with uncharacteristic  to her town’s 
tragedy: prior to that point in the novel, she had been defined by her 
sentimentality.

A  stoicism
B  emotion
C  aplomb
D  concern
E  zealousness
F  indifference

 17. The conclusion to be drawn from the football game is that the outcomes 
of sporting events are, as a recent commentator accurately stated, 

: even the best prognostications are flawed.

A  exciting
B  retaliatory
C  enthralling
D  unforeseen
E  competitive
F  unpredictable
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 18. The lecturer projected an authoritativeness that all too often was 
undermined by the  nature of his claims.

A  vacuous
B  insipid
C  dilettante
D  illuminating
E  surprising
F  superficial

 19. As subtle as it is , the new novel bears little resemblance to 
the heavy-handedness and superficiality that characterized her previous 
works.

A  artificial
B  supernatural
C  profound
D  probing
E  paradoxical
F  relevant

 20. Far from being problematic, the  nature of scientific 
knowledge explains much of its appeal: most scientists implicitly 
recognize that their field’s given theories will eventually be supplanted or 
amended as new data comes to light.

A  fluid
B  benevolent
C  systematic
D  tempestuous
E  dynamic
F  convoluted

 21. The politician’s controversial educational reform policy was 
 by the record number of high school graduates during 

his term.

A  elaborated
B  underscored
C  justified
D  calcified
E  vindicated
F  questioned
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Exercise: Sentence Equivalence Set 3

For the following questions, select two answer choices that (1) complete the sentence 
in a way that makes sense and (2) produce sentences that are similar in meaning.

 22. The fact that the Board cannot reach a resolution on such an urgent issue 
is a reflection of the  beliefs that underpin the objectives of 
the various members.

A  divergent
B  paradoxical
C  intimidating
D  tacit
E  hyperbolic
F  discrepant

 23. Oftentimes, entrepreneurs are so blinded by the potential  
of a successful business that they neglect attention to details necessary for 
the day-to-day operations of the business.

A  meticulousness
B  tangibility
C  negligence
D  implications
E  consequences
F  derivatives

 24. With a plot featuring passionate romantic affairs and far-fetched 
tragedies, the new novel only reinforces the belief that the author’s flair for 
the dramatic has devolved into the .

A  maudlin
B  surreal
C  sentimental
D  immutable
E  torrid
F  lachrymose
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 25. The director’s decision to omit certain scenes from the film seemed 
uncharacteristically , marked by neither consistency nor, 
apparently, logic.

A  arbitrary
B  selective
C  discriminating
D  premeditated
E  haphazard
F  fecund

 26. The actor’s excitement over the new role was  when he 
discovered that the role was only for a minor character.

A  tempered
B  delivered
C  intensified
D  embellished
E  heightened
F  diminished

 27. Amicable and inclined toward harmony, the artist  all 
forms of violence: the very idea of harm inspired a shudder.

A  ignored
B  pontificated
C  eschewed
D  glorified
E  shirked
F  curated

 28. Her belief in his inherent sincerity  the thought that he 
could sometimes be deceptive.

A  precluded
B  doubted
C  manifested
D  clouded
E  confused
F  eliminated
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 29. Though laudable, Lakoff’s account of Dostoevsky’s influences is 
, focusing only on his Christian background at the 

expense of Dostoevsky’s concern with the social milieu that he inhabited.

A  punctuated
B  impervious
C  misleading
D  insufficient
E  penetrating
F  inadequate

 30. A common misconception about the practice of yoga is that it is 
 for all of one’s physical maladies; unfortunately, yoga 

instructors exaggerating the benefits of the practice do nothing to dispel 
this myth.

A  a panacea
B  an antecedent
C  a decrement
D  an elixir
E  a toxin
F  an elegy

 31. With the  of capitalism comes the implication that the 
accumulation of resources is a contributing factor to, if not a precondition 
of, psychological well-being.

A  apotheosis
B  reduction
C  persistence
D  perniciousness
E  deification
F  vilification
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Exercise Answers

Sentence Equivalence Set 1

 1. A and D The word in the blank describes common beliefs about scientific 
discoveries. The contextual clue is “in fact,” which indicates that the following 
clause is in contrast to what is currently believed about scientific discoveries. 
If the discoveries actually “take years of painstaking work,” then the common 
belief is wrong. A good prediction for the blank would be false belief. Of 
the choices, the words that most closely match false belief are myth and 
misconception.

 2. D and E The word in the blank describes what is necessary to ensure “success 
in this business.” The contextual clue is the causal clue “since.” If “one negative 
perception can often undo years of hard work,” then a business would need 
to maintain its reputation. The words that most closely match maintain are 
monitoring and oversight.

 3. C and E The word in the blank describes the level of tardiness that caused 
the professor to chastise the student. The contextual clue “instead” indicates 
contrast. When the student was “occasionally late,” it did not bother the 
professor. The word in the blank should thus be the opposite of “occasional.” 
A good prediction would be constant. The choices that best match constant are 
habitual and commonplace.

 4. B and D The word in the blank describes the player’s “brutish playing style.” 
The contextual clue “even” indicates that the player’s style was extreme for 
football. Since “violence is considered part of the game,” and the player’s style 
was extreme, a good prediction would be overboard. The choices that best 
match overboard are excessive and gratuitous.

 5. A and B The word in the blank describes the character’s attitude toward the 
“loving couple.” Since the character is “cynical,” his attitude toward the couple 
would most likely be negative. A good prediction would be distaste for. The 
words in the choice that most closely match distaste for are disdain for and 
contempt for.

 6. C and E The word in the blank tells us what the “financially minded critics 
have been skeptical” of. The contrast signal “Despite” indicates that their 
skepticism contrasts with the popularity of the website. If the critics are 
financially minded, then they would most likely be skeptical of the website’s 
ability to make money. A good prediction would be take advantage of. The 
choices that best match take advantage of are monetize and capitalize on.

 7. A and D The word in the blank describes the attitude that philosophical 
thinking takes toward empirical support. The contextual clue “or at least” 
indicates that this attitude is similar to the belief that “takes empirical 
support as irrelevant.” A good prediction would be a synonym of “irrelevant”: 
unimportant. The words in the choices that most match unimportant are 
tangential and inconsequential.

 8. A and B The word in the blank describes the company’s negative valuation. 
The contextual clue “rather” indicates contrast. Supporters of the company 
believe that the company is worthwhile, so they most likely have a positive 
view of the company. Thus they do not think the merits of the company 
explain its negative valuation. To predict a word we can conclude that the 
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supporters assign the negative valuation to the behavior of the founders 
instead of to the company itself. Of the choices, the words that best match 
assign are attributable to and a consequence of.

 9. C and D The contextual clue “as” indicates that the word in the blank will 
explain why the belief in the first part of the sentence is flawed. If “the belief 
that the increasing use of electronic elements in music detracts from the 
artistic value of that music is flawed,” then the view most likely ignores the 
aesthetic abilities displayed by that music. Of the choices, the words that most 
closely match ignores are neglects and trivializes. The correct answer is C and 
D.

 10. A and C The word in the blank describes the employee. The contrast clue “far 
from” indicates that the employee behaved in a manner that contrasts with the 
way someone “discouraged” behaves. A good prediction would be persistent. 
The words that most closely match persistent are tenacious and plucky.

Sentence Equivalence Set 2

 11. D and E The blank describes Picasso’s reputation. The logical structure 
“Given x then y” is a causal clue, indicating that the first part of the sentence 
will determine the content of the second part of the sentence. If Picasso’s 
current reputation leads to the conclusion that the lukewarm reactions to his 
early works were “the exception,” then his reputation must be positive. A good 
prediction would be celebrated. Of the choices, the words closest in meaning to 
celebrated are legendary and acclaimed.

 12. B and E The word in the blank will describe the “United States’ increased 
consumption of self-help books and deference to self-help gurus.” The contrast 
clue “for” indicates that this description is in spite of the US reputation for self-
reliance. To make a prediction, if the United States is known for self-reliance, 
then its focus on self-help is surprising. Of the choices, the words that most 
closely match surprising are ironic and unexpected.

 13. A and D The word in the blank describes “any investigation that focuses only 
on television’s negative impacts on people’s attention spans.” The contextual 
clue (:) indicates that what comes after the colon will clarify what the author 
believes about these investigations. To make a prediction: if the investigations 
provide cultural insights, then ones that focus only on the negative impacts on 
attention span will be narrow. Of the choices, the words closest in meaning to 
narrow are shortsighted and limited.

 14. A and E The word in the blank describes the boss. The word “notwithstanding” 
indicates contrast. Thus the description of the boss will contrast with the 
description of the other employees. If the other employees are amicable, the 
description of the boss will be the opposite of amicable. Now select your own 
word. A good word for “opposite of amicable” is unfriendly. The answer choices 
closest in meaning to unfriendly are cantankerous and frigid.

 15. C and D The word in the blank will characterize the accountant. The 
structure “More x than stingy” implies that the characterization of the 
accountant will have a different connotation than the word “stingy.” This 
characterization will match a description of someone who “will willingly 
spend money.” A good word here would be thrifty. The words closest in 
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meaning to thrifty are frugal and thrifty. (Notice that sometimes the word you 
predict will show up in the choices!)

 16. A and F The word in the blank describes the heroine’s “uncharacteristic” 
response to the tragedy. The colon is the important contextual clue in the 
sentence. In this case, what comes after it will clarify how the heroine typically 
responds. Her typical response is marked by “sentimentality.” Thus her current 
“uncharacteristic” response will be the opposite of sentimentality. A good 
predictor is emotionless. The choices closest in meaning to emotionless are 
stoicism and indifference.

 17. D and F The word in the blank characterizes the outcome of sporting events. 
The colon is the contextual clue in this sentence. What comes after the colon 
will clarify the description of the outcomes of sporting events. If “even the 
best prognostications are flawed,” then a good word for the blank would be 
surprising. The words in the choices that best match surprising are unforeseen 
and unpredictable.

 18. A and F The word in the blank will describe the lecturer’s claims. The word 
“undermined” implies that there is a contrast between the lecturer’s claims 
and the “authoritativeness” that he projected. The word in the blank should 
thus be the opposite of what would be expected from someone who projects 
“authoritativeness.” A good prediction would be shallowness. The words in the 
choices that best match shallowness are vacuous and superficial.

 19. C and D The word in the blank is a characteristic of the new novel. The phrase 
“bears little resemblance” indicates that the new novel’s characteristics will be 
the opposite of those of the original novel. “Subtle” is the opposite of “heavy-
handed,” so the word in the blank will be the opposite of “superficiality.” Now 
choose your own word: a good word would be deep. Of the choices, the words 
that most closely match deep are profound and probing.

 20. A and E The word in the blank will describe “scientific knowledge.” The 
contextual clue in the sentence is the colon. What comes after it will clarify 
what was stated before it. In this case, what comes after the colon will provide 
a clue for what the description of scientific knowledge will be. Since scientists 
recognize that their theories will be “supplanted or amended,” the nature of 
scientific knowledge is that it is changing. The words in the choices that best 
match changing are fluid and dynamic.

 21. C and E The word in the blank provides a description of the controversial 
policy. What impact would the record number of high school graduates have 
on the policy? It would most likely redeem it. Of the choices, the words closest 
in meaning to redeem are vindicated and justified.

Sentence Equivalence Set 3

 22. A and F The word in the blank describes the beliefs of the various members of 
the Board. Since the members cannot reach a resolution, their beliefs must be 
different. The words that best match the choices are divergent and discrepant.

 23. D and E What potential element of a successful business would “blind” an 
entrepreneur from attending to the “day-to-day operations of the business”? 
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The most likely candidate is the results. Of the choices, the words closest in 
meaning to results are implications and consequences.

 24. A and C The word in the blank describes what the author’s “flair for the 
dramatic” has “devolved” into. The describing phrase at the beginning of 
the sentence serves as a contextual clue by telling us what the novel now 
features. The combination of the clue at the beginning of the sentence and 
the word “devolved” tells us that the word in the blank is an extreme version 
of “dramatic.” A good predictor would be melodramatic. The words that best 
match melodramatic are maudlin and sentimental.

 25. A and E The word in the blank describes the director’s decision. The 
contextual clue is the describing phrase after the comma. This phrase clarifies 
the meaning of the author’s decision. If the decision is “marked by neither 
consistency nor, apparently, logic,” then a good predictor word would be 
random. The words that best match random are arbitrary and haphazard.

 26. A and F The word in the blank describes what happened to the actor’s 
excitement after the discovery. Since he discovered that the role was only for a 
minor character, something negative must have happened to his excitement. A 
good prediction here would be decreased. The words that best match decreased 
are tempered and diminished.

 27. C and E The blank describes the author’s attitude toward violence. The 
contextual clues are the description that the author is “amicable and 
inclined toward harmony” and the phrase after the colon that says the “idea 
of harm inspired a shudder.” A good predictor word to select from these 
characterizations is avoided. Of the choices, the words closest in meaning to 
avoided are eschewed and shirked.

 28. A and F The word in the blank explains the relationship between “her 
belief in his inherent sincerity” and the possibility that “he could sometimes 
be deceptive.” Since she believed him to be sincere, the possibility of his 
insincerity must have been nonexistent. A good verb to predict is eliminated. 
Of the choices, the words closest in meaning to eliminated are precluded and 
eliminated.

 29. D and F The word in the blank describes “Lakoff’s account of Dostoevsky’s 
influences.” The clause after the comma explains what will go in the blank. 
Since Lakoff’s account did not address “Dostoevsky’s concern with the social 
milieu that he inhabited,” the account must have been limited. Of the choices, 
the words closest in meaning to limited are insufficient and inadequate.

 30. A and D The word in the blank describes the common misconception about 
yoga. Since “exaggerating the benefits . . . do nothing to dispel this myth,” the 
myth must concern an extreme belief about yoga’s benefits. An extreme belief 
would be the belief that it is a cure-all. Of the choices, the words closest in 
meaning to cure-all are panacea and elixir.

 31. A and E The word in the blank describes how capitalism is viewed. If the 
word in the blank implies the belief that capital increases well-being, then 
capitalism must be glorified. Of the choices, the words closest in meaning to 
glorified are apotheosis and deification.
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Reading 
Comprehension

Study this chapter to learn about:

 ■ Question formats

 ■ Information-based passages

 ■ Question types

 ■ Argument-based passages

Of the 20 questions that you will see in each scored Verbal section, 
approximately 9 will be Reading Comprehension questions.  
Reading Comprehension questions can be divided into two 
categories:

 ■ Information-based passages. These passages can be classified as “long” or 
“short.” A long passage is generally three to four paragraphs and 500+ words. 
Each long passage will have four associated questions. You can expect to 
see one long passage on your test. A short passage is generally one to two 
paragraphs and 100 to 300 words. Each short passage will have one to four 
associated questions, though most of the time there will be two or three 
questions. You can expect to see five to six short passages on your test.
 For both long and short passages, the questions concern the meaning of 
the passage, the author’s purpose, details about the passage, inferences that 
can be drawn from the passage, and application of the passage’s information 
to other contexts.

 ■ Argument-based passages. Each of these passages has a single associated 
question. An argument-based passage will always be one paragraph (and 
sometimes as short as a sentence) and will always have one associated 
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multiple-choice question. You can expect to see four to six argument-based 
passages on your test.
 For argument-based passages, the questions concern the logic and 
structure of an argument. Typical questions will ask you to find an 
assumption in the argument, to find ways to strengthen or weaken the 
argument, and to identify the logical structure of the passage. The content 
for the passages will generally come from the humanities (e.g., art, literature, 
and philosophy), sciences (e.g., biology, ecology, astrophysics, and geology), 
and from the social sciences (e.g., economics, psychology, and sociology). 
No previous familiarity with the information in the passages is assumed or 
required.

Question Formats

Reading comprehension questions have three formats. 

Multiple-Choice Questions—Select One Answer Choice

These are standard multiple-choice questions. You will be given five answer choices 
and will be asked to select one. Note that argument-based passages will always be 
“multiple choice, choose one.”

Multiple-Choice Questions—Select One or More Answer Choices

In these questions, you will be given a question and three answer choices. (In 
these questions, the answer choice letters will be in square boxes rather than ovals, 
as a signal that you may choose more than one.) You are to select all the choices 
that provide a correct answer to the question. In these questions, at least one of 
the choices will always be correct. There is no partial credit. These questions are 
inherently more difficult, so if you are short on time, you should guess on these 
questions.

Select-in-Passage

In these questions, you will be asked to highlight the sentence in the passage that 
best answers the question. The suggested approach for argument-based passages is 
fundamentally different from the approach for information-based passages, so let’s 
consider the two groups separately.

Information-Based Passages

Many test-takers preparing for the Reading Comprehension section are intimidated 
by both the length and scope of the passages. Though the content of the passages is 
certainly not straightforward (most of them are graduate-level texts), the following 
strategies will equip you with the proper mind-set and approach for both the 
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passages and accompanying questions. A large component of this section will focus 
on how to be an efficient, active reader. Throughout this section, the focus will be 
on the necessity of asking yourself big-picture questions about the passage and 
identifying concrete, textual evidence in support of your answers. After all, the test-
makers need to justify whichever answer they deem correct, so you should be able 
to do so as well.
 Developing the appropriate approach for GRE passages largely requires the 
development of the mind-set that the test-makers are addressing in the passages 
and associated questions. These passages are written by academics and are about 
academic topics, so you will want to view the passages with a keen, analytical 
eye. Because of this, there are no foolproof methods for tackling Reading 
Comprehension. Many companies and books suggest reading the questions and 
then the passage, but assuming you have budgeted your time correctly, you should 
always read the passage first. Why? Because properly answering the questions and 
eliminating wrong choices requires an understanding of the passage’s structure 
and the author’s tone and main purpose, all of which cannot be fully understood 
unless you’ve read the passage first.
 This section will look at how you should best approach the passages to align 
your mind-set with that of the test-makers.

Principle 1: Engage Yourself with the Text

Most of the time when you read, you tend to passively absorb the information 
without questioning what it’s telling you or even what its relevance is to the author’s 
main point. On GRE passages, you need to read actively, with an eye toward the 
passage’s structure. As you read through the passage, you should always be asking 
yourself questions. What’s the author’s main point? Why is she telling me this? How 
does this detail relate to the passage’s overall purpose? Oftentimes, there’s a tendency 
for readers to get bogged down in the content of the passage and to lose sight of 
the bigger picture, but by asking yourself Why? instead of What?, you’ll be able to 
efficiently absorb the passage’s content without wasting time on minor details.

Principle 2: Slow Down, Then Speed Up

The beginning of a passage always introduces essential information. It will 
introduce key people or terms, important phenomena, the background for a theory, 
or in many cases, the passage’s main point. Since this information is so important, 
you should slow down when reading the first few sentences of a short passage and 
the first paragraph of a long passage. Make sure that you understand all the terms 
and information introduced at the beginning of the passage. Even if this means 
losing time at the beginning, you’ll make up for it later in the passage by speeding 
up when you’re only looking at minor details.

Principle 3: Identify the Main Purpose

When you are reading a passage, your initial goal should be to identify the author’s 
purpose. This means asking yourself: “Why did the author write the passage?” 
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Many test-takers tend to answer this question by giving a list of what the author 
said, but this is not the answer that you’re looking for. In one sentence, you should 
be able to say why the author wrote the passage:

Incorrect: “The author says A, B, C, D, and then switches to say E.”

Correct:  “The author wants to show that a perspective on human evolution 
is flawed.”

The incorrect response only identifies information in the passage without 
understanding it in the larger context of the author’s goal. The correct response 
identifies a reason the author has for writing the passage.
Generally, the author’s purpose will fall into four categories:

 ■ Explain. The author’s goal is to explain a concept or phenomenon.
 ■ Resolve/reconcile. The author’s goal is to resolve two or more competing 

viewpoints.
 ■ Introduce. The author’s goal is to introduce a surprising discovery, 

phenomenon, or perspective
 ■ Solve. The author’s goal is to provide a solution or answer to a question 

presented in the passage.

To identify a passage’s main idea, you should focus on contrast signals 
and continuity signals similar to the ones discussed in Chapter 4.

 In the context of reading passages, these clues are essential because they provide 
pivots for the direction of the passage. When you see a contextual signal, you 
should slow down and identify the importance of that sentence to the passage. 
Usually, that sentence will either determine the main purpose of the passage or 
provide a transition into the passage’s main purpose. Look at the following excerpt 
from a passage:

 . . . Because the volume of shipments during the 16th and 17th centuries was 
so low compared to modern standards, most historians contend that colonial 
era trade is irrelevant to the origins of the modern corporation. However, 
despite the relatively low volume of trade, the hierarchical structure of these 
organizations is an edifying antecedent to today’s high-volume companies.

If you were asking yourself why as you read the first sentence, you probably 
couldn’t arrive at an answer. The real purpose doesn’t manifest itself until the 
contextual clue however. Once you see this word, you know that the author is 
introducing a point of emphasis, and you should slow down to understand what 
this point is, how it relates to the previous sentence, and what type of information 
might come after it.
 In the preceding excerpt, you see that the claim “the hierarchical structure of 
these organizations is an edifying antecedent to today’s high-volume companies” 
contrasts with what most historians think about the role of 16th- and 17th-century 
trade in the development of the modern corporation. You can thus infer that 
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the author’s goal is probably to introduce: the author believes that the 16th- and 
17th-century trading companies are relevant to the development of the modern 
corporation, and he will most likely go on to clarify that surprising new idea in the 
rest of the passage.

Principle 4: Understand the Role of Evidence

Once you have identified the main purpose, the next step is to understand the role 
that the rest of the information in the passage plays. To do so, you must keep the 
following point in mind: everything the author says will somehow relate to his main 
point.
 In a short passage, this information may constitute only a few sentences, 
whereas in a longer passage, it may comprise several paragraphs, but the 
general point still stands: as you read through the rest of the passage, you want 
to understand why the author is presenting the information that he does. For 
example, is he trying to qualify a claim? Is he trying to provide evidence for his 
theory? Is he trying to address a rebuttal to his theory?
 This advice is especially helpful for long passages and for dense scientific 
passages. For long passages, where time constraints can prevent you from reading 
the entire passage, focus on the first and last sentence of each paragraph, and use 
those sentences to understand the role the paragraph plays in the overall passage. 
If a question refers you to the details of that paragraph, you can go back and read it 
more carefully.
 For dense scientific passages (or any passage that contains information that is 
difficult to absorb), do not read and reread the supporting information. Instead, 
make sure that you have an idea of why the author is introducing that content, and 
if necessary, go back to that information later if a question addresses it.
 So how can you identify when the author is providing supporting evidence? Just 
as there are important contextual clues for identifying main purpose, there are also 
important contextual clues for the introduction of evidence.

Clues to Introducing Evidence

For example
For instance
Indeed
Because of
As a result of
Since
Illustrated by
Shown by
Evidence for

 Let’s extend the previous excerpt to see these contextual clues in action.

. . . Because the volume of shipments during the 16th and 17th centuries was 
so low compared to modern standards, most historians contend that colonial 
era trade is irrelevant to the origins of the modern corporation. However, 
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despite the relatively low volume of trade, the hierarchical structure of 
these organizations was an edifying antecedent to today’s high-volume 
companies. For example, the complexity of the trans-Atlantic tea trade 
required the development of tiered management structures to coordinate 
the consolidation of tea from disparate sources and to ensure its proper 
distribution to the American colonies. Indeed, to safeguard against potential 
pilfering, the owners of these trading companies established bases in both 
the United States and England, a transnational corporate structure that sees 
its full realization in today’s multinational conglomerates.

 Recall that you identified that the author’s main purpose is to show that 16th-  
and 17th-century trading companies are relevant to the development of the 
modern corporation. When reading the rest of the paragraph, you should focus on 
how that information relates to the main point. The contextual clues for example 
and indeed are essential to understanding the role of this supporting evidence. 
You know that what comes after for example will support the author’s main point. 
Because indeed indicates continuity, you know that the last sentence will serve 
to further reinforce this main point. Thus when reading these sentences, you can 
understand the structure of the paragraph and the role of each of the sentences 
even if you haven’t digested all of the minor information. And this is not a problem: 
minor information should not concern you. The reason the author mentions it is 
the larger concern.

Principle 5: Identify the Author’s Tone

Tone refers to the author’s attitude toward the subject matter in the passage. For 
example, an author can be pessimistic, slightly hopeful, objective, skeptical, and 
so on. To identify tone, look for valenced words in the passage. If the author uses 
words like fortunately or thankfully, you know that the author feels positively 
about whatever he is discussing, whereas words like regrettably indicate that the 
author feels negatively about the content matter of the passage. However, note that, 
while the author might regret a situation, he will rarely abhor it. Why? Because 
the author’s tone in a GRE passage will almost never be extreme. Identifying tone 
is important not only because some questions explicitly ask about tone, but also 
because you can use the author’s tone to eliminate wrong answer choices.
Now let’s put these strategies into action with a full passage and associated 
questions.

Scientists have long acknowledged that the deterioration of the ocean’s 
coral reef ecosystems is at least partly due to the effects of global climate 
change. One of the primary consequences of this change in climate has 
been the disruption of the symbiotic relationship between the polyps that 
compose coral reefs and the algae that feed on these polyps. Researchers have 
identified that the culprit for much of this disruption is coral “bleaching,” 
which occurs when the algae feeding on the polyps die and therefore lose 
their green pigmentation. The prevailing explanation for coral bleaching 
has been that the increase in the ocean’s temperature disrupts the process of 
photosynthesis—the conversion of light into energy—and thereby kills the 
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algae. However, recent research has shown that such bleaching occurs even in 
the absence of light.
 Tolleter and his team of scientists showed that bleaching still occurs 
even if the algae are heat-stressed in the dark. This finding is significant 
because during the dark, the algae’s photosynthetic machinery is turned 
off, meaning that the heat’s effect on the algae must occur by disrupting 
cellular processes other than photosynthesis. Tolleter’s findings, though 
keeping intact the belief that ocean temperatures affect bleaching, question 
the exact mechanism through which this bleaching occurs. Future research 
is necessary to identify the other routes by which bleaching occurs, but 
these findings, by implicating additional mechanisms in the process of 
bleaching, should point scientists toward new directions in identifying ways 
to decelerate this bleaching process.

 As you probably recognized, there are a lot of details in this passage, along with 
terminology that may not be completely familiar to you. But let’s try to take a big-
picture approach toward the passage. In the beginning of the passage, the author 
introduces an important term: “bleaching.” An efficient reader would slow down 
to understand this term. Once you understand what bleaching is, your next step is 
to identify the author’s main purpose. He gives you “the prevailing theory” for why 
bleaching occurs, but is the author’s main purpose to describe this theory? No. In 
the last sentence of the first paragraph, the contextual clue “However” indicates 
that the author’s purpose is to show that bleaching can happen for reasons other 
than disrupting photosynthesis. Now that you know why the author has written 
the passage, your next step is to identify the role of the evidence—in this case, why 
the author wrote the second paragraph.
 The last sentence of the first paragraph questions the prevailing theory, and 
the second paragraph is spent providing evidence for why this theory has been 
questioned. Though the terminology and processes might be difficult to follow, 
you know that the role of this paragraph is to explain why the prevailing theory of 
the disruption of photosynthesis is not adequate to account for the phenomenon of 
bleaching. Now that you have a big-picture understanding of the passage, you can 
move on to the questions.

Question Types

This section reviews common GRE question-types by seeing how they relate to 
the previous passage. But before that, keep in mind two important guidelines you 
should follow when answering any Reading Comprehension question:

 ■ Eliminate any choices that contradict the passage.
 ■ Eliminate any choices that are irrelevant to the question being asked.
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Main-Point Questions

Main-point questions can be phrased as:

 ■ “The primary purpose of the passage is to . . .”
 ■ “The author’s primary purpose is to . . .”
 ■ “The author is primarily concerned with . . .”
 ■ “Which of the following would be an appropriate title for the passage?”

The primary purpose of the passage is to

A  question the validity of “ocean bleaching”
B  explain why “bleaching” occurs
C  explain the role of photosynthesis in the process of “bleaching”
D  introduce an alternate explanation for “bleaching” and its 

implications
E  identify the effect of global warming on coral reefs

How to Tackle a Main-Point Question

The answer to any main-point question will encompass the entire scope of the 
passage. Oftentimes, there will be choices that provide information that is true 
about the passage but that does not fully address the entire purpose of the passage. 
To avoid these answers, ask yourself: Does this choice explain the passage as a 
whole or just part of the passage?
 Let’s review the possible choices with this advice in mind: 

 ■ Choice A. Remember the importance of evidence. The author does not 
question whether bleaching occurs. → Incorrect

 ■ Choice B. This is a trap answer. In the third sentence, the author states: 
“Researchers have identified that the culprit for much of this disruption is 
coral ‘bleaching,’ which occurs when the algae feeding on the polyps die and 
therefore lose their green pigmentation.” Thus the author does explain the 
process of bleaching. However, the point of the passage is not to discuss this 
process. → Incorrect

 ■ Choice C. The author does more than just explain the role of photosynthesis 
in bleaching; he provides evidence that refutes it. → Incorrect

 ■ Choice D. This answer successfully addresses the scope of the passage. 
The author spends the second paragraph refuting the view that bleaching 
occurs because of a disruption of photosynthesis, and concludes by saying 
that “these findings . . . should point scientists toward new directions in 
identifying ways to decelerate this bleaching process.” → Correct

 ■ Choice E. This choice is too broad. Though the author does state that 
bleaching is due to global warming, the passage is not primarily concerned 
with the effects of global warming. → Incorrect
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Detail Questions

Detail questions can be phrased as:

 ■ “According to the passage . . .”
 ■ “Based on the passage, which of the following is true . . .”
 ■ “The author mentions which of the following . . .”

According to the passage, the primary difference between Tolleter’s findings 
and the “prevailing explanation” (line 8) is that Tolleter’s findings

A  de-emphasize the role of climate change in coral bleaching
B  provide a new explanation for the mechanism behind coral 

bleaching
C  show that coral bleaching is initiated by means other than the 

disruption of photosynthesis
D  resolve the debate over the causes of coral bleaching
E  reinforce the role that temperature change has on coral bleaching

How to Tackle a Detail Question

To answer a detail question, you should focus on finding specific text from the 
passage that answers the question. For detail questions, you do not need to make 
any inferences and should avoid making assumptions. Instead, look at each choice, 
and identify which choice is best supported by concrete evidence from the passage.
Let’s review the previous choices with this advice in mind.

 ■ Choice A. The passage states that Tolleter’s team focused on the cellular 
mechanisms behind coral bleaching. The role of climate change is not 
questioned. → Incorrect

 ■ Choice B. At first glance, this answer might appear correct. However, the 
author explicitly states that Tolleter’s findings “question the exact mechanism 
through which this bleaching occurs.” Questioning the mechanism is 
different from “providing a new explanation.” Since there is no evidence 
that Tolleter’s team has provided a new explanation, eliminate Choice B. → 
Incorrect

 ■ Choice C. This choice restates the author’s description of the significance 
of Tolleter’s findings. The author states that Tolleter’s findings “question 
the exact mechanism through which this bleaching occurs.” Choice C is a 
restatement of this fact and is thus supported by the passage. → Correct

 ■ Choice D. There is no evidence that Tolleter’s team has “resolved” the debate; 
instead, they have questioned the “prevailing explanation.” → Incorrect

 ■ Choice E. The role of temperature change is not an issue in the passage. → 
Incorrect
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Inference Questions

Inference questions can be phrased as:

 ■ “The passage suggests . . .”
 ■ “The passage implies” . . .”
 ■ “Which of the following can be inferred from the passage . . .”
 ■ “Which of the following can be concluded from the passage . . .”

Consider each of the choices separately and select all that apply.

The passage suggests which of the following about photosynthesis?

A  It can sometimes occur in the absence of light.
B  Tolleter’s findings call into doubt its role in coral bleaching.
C  It is not the only cellular mechanism implicated in coral bleaching.

How to Tackle an Inference Question

Inference questions are very similar to detail questions. As is the case with detail 
questions, with inference questions you should focus on identifying concrete 
textual evidence to justify your answer. The primary difference is the following: 
To answer an inference question, you must draw a conclusion based on information 
in the passage. With inference questions, the actual answer will never be explicitly 
stated in the passage. Instead, it will be implied by what the author says. To answer 
these questions, look for which choices can be directly inferred from the given 
information in the passage.
 Let’s review the previous choices with this advice in mind. The passage suggests 
which of the following about photosynthesis?

 ■ Choice A. The passage questions the role of photosynthesis in coral bleaching 
by providing evidence that coral bleaching occurs even when the algae are 
heat-stressed in the dark. Since being heat-stressed in the dark is used as 
evidence against the role of photosynthesis in coral bleaching, it can be 
inferred that photosynthesis does not occur in the absence of light. Choice A 
states the opposite of what can be inferred and is thus incorrect. → Incorrect

 ■ Choice B. The passage states that “the heat’s effect on the algae must occur 
by disrupting cellular processes other than photosynthesis.” The author 
discusses the effect of heat on algae in the absence of light to show that 
bleaching occurs even when the photosynthesis machinery is turned off. → 
Correct

 ■ Choice C. In the last sentence, the author states that Tolleter’s findings 
suggest that additional mechanisms must be implicated as causes for coral 
bleaching. The term “additional” implies “in addition to photosynthesis.” → 
Correct
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Select-in-Passage Questions

In Select-in-Passage questions, you will be asked to highlight a sentence in the 
passage that corresponds to the information that the question asks for. These 
questions will usually be phrased as “Select the sentence in which the author . . .”

Select the sentence in which the author introduces a theory that Tolleter’s 
research rejects.

How to Tackle a Select-in-Passage Question

Use the context of the question to determine where to turn to in the passage. 
In the first paragraph, the author introduces the background of coral bleaching 
and previous explanations for it, so you should look there. Since Tolleter’s team 
rejects photosynthesis as an explanation for coral bleaching, find the sentence 
that introduces the previous belief that photosynthesis was responsible for 
coral bleaching. The sentence is “The prevailing explanation for coral bleaching 
has been that the increase in the ocean’s temperature disrupts the process of 
photosynthesis—the conversion of light into energy—and thereby kills the algae.”

Vocabulary Questions

Vocabulary questions are usually phrased in the following way: In the context in 
which it appears, “. . .” most nearly means . . . . 

On the computer-based test, the word being referred to will always be 
highlighted.

In the context in which it appears, “implicating” (line 21) most nearly means

A  suggesting
B  accusing
C  questioning
D  undermining
E  neglecting

How to Tackle a Vocabulary Question

Treat reading-based vocabulary questions the same way you treat Sentence 
Equivalence and Text Completion questions: use the context to make your own 
prediction; then find which word in the choices most closely matches your prediction.
 Let’s review the previous question with this advice in mind: “Implicating” appears 
in the following sentence: “Future research is necessary to identify the other routes by 
which bleaching occurs, but these findings, by implicating additional mechanisms in 
the process of bleaching, should point scientists toward new directions in identifying 
ways to decelerate this bleaching process.” The word is used in reference to the 
discovery of mechanisms other than photosynthesis that are responsible for coral 
bleaching. A good prediction would thus be discovering. Of the choices, the word 
closest in meaning to discovering is suggesting. The correct answer is Choice A.
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Argument-Based Passages

In an argument-based passage, you will be given one paragraph and one associated 
question. Though ETS groups these passages with other types of Reading 
Comprehension passages, your approach toward these passages should differ from 
the approach you take toward a typical Reading Comprehension passage. Usually, 
the passage will present information and a claim drawn from that information. 
Your task will be to identify information that most impacts the argument by 
strengthening it, weakening it, providing an assumption, or resolving an apparent 
discrepancy. Let’s take a look at a sample question and how to approach it:

Two software producers, DigiCom and EverDrop, recently launched new 
word processors. The two word processors are comparably priced, and 
each received highly favorable reviews during independent consumer tests. 
Nonetheless, since DigiCom has spent more money than EverDrop on 
advertising, sales of the DigiCom word processor will greatly exceed those of 
the EverDrop word processor.

Which of the following, if true, most strongly supports the author’s 
prediction?

A  DigiCom’s production team spent twice as many hours refining the 
usability of its current word processor as it did refining the usability 
of its previous word processor.

B  Any large differences between the two word processors are obvious 
only to users with specific experience in software engineering.

C  News and media outlets have not extensively publicized the release of 
DigiCom and EverDrop’s software.

D  DigiCom’s advertising budget for the new word processor is greater 
than its advertising budget for any of its other lines of software.

E  EverDrop’s advertising team is well-known for perfectly tailoring the 
company’s ads to its target demographic.

How to Tackle Questions on an Argument-Based Passage

First, read and categorize the question. The sample question is a “strengthen” 
question. The correct answer should provide a fact that will support the author’s 
argument.
 Next, understand the situation in the passage. Think of the situation as a 
summary of all the background facts presented in the passage. In this case, the 
situation can be paraphrased as the following: two companies have released new 
software that is about equally priced and that has generated positive reviews.
 Next, identify the argument. The argument is an opinion drawn in the passage 
based on certain evidence. The evidence used to support the opinion is called the 
premise or premises, and the opinion the author draws is called the claim.
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To identify the claim of the passage, look for words such as: 

as a result
belief
consequently
hypothesis
in conclusion
may
might
nevertheless
nonetheless
predicts
probably
therefore
thus
will

These are good claim signals because such words generally introduce a 
belief that can be disputed. If something in the passage can be disputed, 
then it is a claim, not a fact.
 To identify the premises of the passage, look for words such as:

since
because
due to
owing to
as a result of

All of these phrases play the role of providing evidence that leads to 
a conclusion. Thus when you see these phrases, you should be on the 
lookout for the author’s main claim.

 Now that you know what the argument, premises, and claim are, let’s identify 
them in the passage. In the previous passage, the argument is the following:

Nonetheless, since DigiCom has spent more money than EverDrop on 
advertising, the sales of the DigiCom word processor will greatly exceed 
those of the EverDrop word processor.

 The claim is that sales of the DigiCom word processor will greatly exceed those 
of the EverDrop word processor. This claim is based on the premise that “DigiCom 
has spent more money than EverDrop on advertising.”
 Once you have identified the claim and premises of the passage, your next 
step is to think about assumptions made in the argument. You can think of an 
assumption as the glue that holds the premises and claim together. Basically, it 
is a piece of evidence that is necessary for the conclusion to logically follow from 
the premises. Though any argument can have infinite assumptions, some will be 
more obvious than others. A major assumption in the previous argument is that 
increased advertising will actually lead to increased sales.
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Finally, go through the choices. When going through the choices, your goal is to 
identify the choice that best addresses the link between the premises and the claim:

 ■ In a strengthen question, you are looking for a piece of information that 
strengthens the link.

 ■ In a weaken question, you are looking for a piece of information that breaks 
the link between premise and conclusion. 

 ■ In an assumption question, you are looking for a piece of information that is 
necessary for the conclusion to be drawn from the premises.

Since this is a strengthen question, you should look for a choice strengthening the 
argument that increased advertising will lead to additional sales for the DigiCom 
word processor.
 Now let’s look at the choices.

 ■ Choice A. The argument of the passage concerns the link between increased 
advertising and increased sales. The usability of the software is irrelevant to 
the passage’s argument. → Incorrect

 ■ Choice B. The argument of the passage concerns the link between increased 
advertising and increased sales. The ability of users to differentiate between 
the word processors is irrelevant. → Incorrect

 ■ Choice C. This choice strengthens the link between the premise and 
the conclusion. You want an answer choice showing that increased 
advertisements will lead to increased sales for DigiCom. If the given 
statement in Choice C is true, then the possibility that the advertising will 
be ineffective due to prior publicizing of the software is eliminated. By 
eliminating a potential weakness, Choice C strengthens the argument. → 
Correct

 ■ Choice D. This choice might be tempting since it addresses DigiCom’s 
advertising budget. However, it does not address the gap between advertising 
and increased revenues. You are already told that DigiCom will spend more 
money than EverDrop on advertising. The fact that this advertising budget is 
greater than for any other DigiCom line of software is irrelevant. → Incorrect

 ■ Choice E. In contrast to the other three wrong choices, this choice does 
impact the argument. However, it does so by weakening the argument instead 
of strengthening it. Recall that you are looking for information that supports 
the claim that DigiCom’s increased advertising of its product will lead to an 
increase in sales of that product. If Choice E is true, then the link between 
increased advertising and increased revenue is broken. Why? Because the 
choice provides evidence showing that DigiCom’s increase in advertising 
might not lead to an increase in revenue. Thus Choice E impacts the 
argument, but does so by weakening the argument rather than strengthening 
it. → Incorrect
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Exercise: Reading Comprehension

Questions 1 to 2 refer to the following passage.

When Tocqueville came to America in 1831, he expressed a 
sentiment that is echoed in the works of Bloom and Kennedy: that 
American democracy, by encouraging dissent, can lead to its own 
undoing. But in contrast to the pessimism that dominates Bloom’s 
and Kennedy’s thinking, Tocqueville’s analysis went a step further. 
While acknowledging the seeming inevitability of dissent among 
the citizenry, he also recognized that beneath this frustration there 
lay a fundamental belief that democratic politics would ultimately 
amend the situations that aroused complaint. As Tocqueville noted, at 
any given point in time democracy can appear chaotic, shallow, and 
contradictory. But, he noted, it was never stagnant. For Tocqueville, 
democracy’s tendency to encourage and accommodate discontent 
was its greatest virtue. Because it is self-correcting, a properly run 
democratic system would ultimately benefit from any discontent 
because the system is designed to rectify the problem.

 1. The author mentions Tocqueville’s belief that democracy “was never 
stagnant” (line 11) to

A  highlight Tocqueville’s belief in the self-correcting nature of 
democracy

B  introduce a difference between Tocqueville’s thinking and that of 
Bloom and Kennedy

C  explain why Tocqueville believes citizens of democratic nations are 
often upset

D  suggest ways to eliminate the frustration of the citizens of 
democratic nations

E  imply that many of the concerns of democratic citizens are baseless

 2. It can be inferred from the passage that Tocqueville agrees with Bloom 
and Kennedy about which of the following?

A  Democracy is the ideal form of government.
B  Discontent is inherent in any democracy.
C  Democracy can only function when its citizens express concern over 

important issues.
D  Democracy’s greatest virtue is its adaptability.
E  If not properly run, democracy can undermine itself.

5
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Questions 3 to 5 refer to the following passage:

One of the key necessities for understanding an organism’s 
evolutionary history is the identification of the habitats in which 
the organism’s ancestors thrived. Biologists have developed such 
techniques as radiocarbon dating and biochronology to date fossils and 
thereby arrive at an approximate range for an organism’s existence. But 
knowing that an organism existed during a certain time period says 
little about the environment that the organism inhabited. Since the 
earth periodically goes through heating and cooling periods, biologists 
cannot simply assume that a region’s current climate is the same as it 
was for, say, a lemur that inhabited that region six million years ago.

To get past this quandary, biologists study the fossils of 
foraminifera, which are microscopic organisms suspended in the 
waters of the world’s oceans. Foraminifera consume two types of 
oxygen isotope: oxygen-16 and oxygen-18. Oxygen-16 is lighter 
than oxygen-18, and as global temperatures rise, more oxygen-16 
than oxygen-18 evaporates. By studying the fossils of foraminifera, 
researchers are able to identify the concentrations of these two isotopes 
at a given time. Researchers can then use the different ratios of the 
two isotopes during different time periods to make highly educated 
inferences about the global climate during a specific time period.

 3. In the context in which it appears, “quandary” (line 11) most nearly 
means

A  investigation
B  dilemma
C  conjecture
D  approximation
E  surprise

 4. The passage is primarily concerned with

A  introducing a problem and explaining a technique for addressing it
B  highlighting the different ways that two types of chemicals can be 

used
C  evaluating the usefulness of a scientific strategy
D  introducing a scientific finding and discussing its implications
E  explaining a difficulty faced by scientists
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For this question, consider each of the choices separately and select all that apply.

 5. Which of the following can be inferred from the passage?

A  During a heating period, the ratio of oxygen-16 to oxygen-18 in the 
ocean decreases.

B  Foraminifera can be useful in identifying the age of various fossils.
C  Radioactive dating and biochronology use similar mechanisms to 

draw their conclusions.

Questions 6 to 9 refer to the following passage:

A detailed look into the past 13,000 years of human history reveals an 
important trend. The ascent of European civilization and its conquest 
of other cultures is not a result of some sort of inborn superiority on 
the part of the European conquerors. Rather, this cultural “success” is 
attributable to the confluence of favorable environmental conditions 
and fortuitous cultural events. Or so argues Diamond, in his well-
received analysis of the Western world’s rise to dominance.

Diamond provides a wealth of data to support his point. Citing 
variables as varied as the mineral composition of a local region, 
fluctuations in weather, and access to docile animals, he argues that 
the development and evolution of any civilization is contingent on 
external variables. Since these variables are inherently uncontrollable, 
the civilizations for which these factors were aligned favorably were the 
ones that were most likely to thrive. Though Diamond’s use of detailed 
evidence is refreshing, and his ability to use such disparate information 
to draw broad conclusions is creative, it is the sweeping nature of his 
conclusions that makes his argument problematic. The very act of 
making inferences about local environments thousands of years ago is 
fraught with the potential for error, but Diamond gives little weight to 
these concerns. Indeed, by placing excessive emphasis on this data, he 
paints a simplistic portrait of the past 13,000 years of human history 
that only passingly acknowledges the roles of the individual human 
actors and their cultures. Paradoxically, in rightfully trying to debunk 
myths about Eurasian supremacy, Diamond marginalizes the cultures 
that he is attempting to defend.

 6. The author of the passage is primarily concerned with

A  highlighting the importance of certain cultural trends
B  introducing and evaluating a theory about why civilizations thrive
C  explaining the role of data in making predictions
D  discussing the factors that shape the evolution of a civilization
E  analyzing the critical reception of a recent theory
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 7. The author most likely mentions “the mineral composition of a local 
region, fluctuations in weather, and access to docile animals” (lines 9–10) 
in order to

A  provide examples that Diamond uses to support his theory
B  suggest that Diamond’s theory is simplistic
C  analyze the logical cohesiveness of Diamond’s theory
D  highlight the factors relevant to a civilization’s ascent
E  rebut Diamond’s central thesis

 8. In the context in which it appears, “fraught” (line 19) most nearly means

A  defined
B  regarded
C  determined
D  rife
E  coincided

 9. Select the sentence in the passage in which the author introduces a 
position that Diamond’s book challenges.

Questions 10 to 11 refer to the following passage:

Lucian Freud famously remarked that anything he might say about 
his art is as relevant to the art as the noise a tennis player emits when 
hitting a ball. Freud presented this analogy as a way of capturing his 
belief about the relationship between artist and art: It is the art that 
lends significance to the artist, and not the other way around. Such a 
view, while unorthodox for any epoch, was especially so for the time 
period in which Freud created his major works. In the 20th-century, 
the lines between art and consumer culture became blurred, and self-
promotion became de rigueur for most major artists of the period. 
Freud’s tendency to deflect attention is not, as some commentators 
have stated, wholly a by-product of a desire to prevent encroachments 
into his personal life. Rather, it is predominantly a function of his 
deep-seated belief that if one’s art is given a place of prominence, 
the careful critic will be able to discern the thought processes and 
motivations of the artist.
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 10. Which of the following situations is most in line with Freud’s belief about 
“the relationship between artist and art” (line 4)?

A  A sculptor who refuses to be interviewed because she values her 
anonymity.

B  A potter who refers to her creations when asked personal questions.
C  A muralist who uses scenes from her own life in her creations.
D  A composer who acknowledges others’ influences on her 

compositions.
E  A novelist who writes novels that take place several centuries ago.

For this question, consider each of the choices separately and select all that apply.

 11. The information in the passage supports which of the following as reasons 
for Freud’s rejection of self-promoting techniques?

A  A desire to maintain his privacy
B  A desire to rebel against what was considered conventional behavior of 

20th-century artists
C  The belief that the art held more significance than the artist who 

created it

Question 12 refers to the following passage:

Gorland is considering a law that will allow the advertising of 
prescription medications. Critics of the practice worry that people who 
see these advertisements will seek out inappropriate prescriptions and 
thereby endanger their health. However, advertisers believe that since 
doctors ultimately decide whether to prescribe a given medication to a 
patient, these concerns are unfounded.

 12. In responding to the critics’ concerns, which of the following is an 
assumption that the advertisers must make?

A  The majority of people seeking medical care have seen 
advertisements for prescriptions.

B  The advertisements for prescription medications are designed to 
deceive consumers.

C  People seeking health care often attempt to diagnose themselves 
before seeing a doctor.

D  Doctors will not be swayed by patients seeking inappropriate 
prescriptions.

E  Not all doctor visits are for the purpose of obtaining medication.
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Question 13 refers to the following passage:

Business has always been a popular major for students at four-year 
universities. However, over the past 20 years, the percentage of students 
at four-year universities who major in business has decreased from 35% 
to 23%. Clearly, fewer students are majoring in business now than they 
did 20 years ago.

 13. Which of the following, if true, most weakens the conclusion?

A  Many students who consider majoring in business end up majoring 
in related disciplines.

B  When surveyed, most students state that they major in business 
because it is lucrative.

C  The percentage of students majoring in disciplines related to business 
has decreased over the past 20 years.

D  Fewer employers seek students with business degrees now than was 
the case 20 years ago.

E  The number of students enrolled at four-year universities has 
increased over the past 20 years.

Question 14 refers to the following passage:

Executives at company X are wrong to conclude that the company will 
see an increase in profits over the next several years. Though it is true 
that the company’s profits increased each of the past five years, many 
competitors have entered the market during this time period. The 
competitors have used these past few years to develop products that 
will directly compete with company X’s products during the next 
several years.

 14. In the preceding argument, the two portions in boldface play which of the 
following roles?

A  The first provides a consideration that argues against the main 
conclusion of the argument; the second is that conclusion.

B  The first provides evidence for the main conclusion of the argument; 
the second supports an intermediate conclusion in the argument.

C  The first provides a consideration that argues against the main 
conclusion of the argument; the second provides evidence that 
supports the argument’s main conclusion.

D  The first provides an intermediate conclusion in the argument; 
the second provides evidence that supports the argument’s main 
conclusion.

E  The first provides an intermediate conclusion in the argument; the 
second provides evidence against that intermediate conclusion.
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Question 15 refers to the following passage:

Analyst: Sepoma, a major furniture manufacturer, had a large 
decline in sales revenue last year. However, this report is unexpected. 
Furniture retailers have stated that although overall sales of furniture 
decreased last year, sales of Sepoma furniture actually increased.

 15. Which of the following, if true, best explains the unexpected situation 
above?

A  Much of Sepoma’s revenue comes from making parts for other 
furniture manufacturers.

B  Last year, Sepoma spent more on advertising than it usually does.
C  Sepoma’s decline in revenue was less than the average decline in 

revenue for its major competitors.
D  When revenues are weak, Sepoma is reluctant to find ways to cut 

costs.
E  In a survey, potential buyers of furniture indicated that they thought 

Sepoma furniture was superior to that of most other brands on the 
market.
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Exercise Answers

 1. A The author uses this line when elaborating on Tocqueville’s argument that 
democracy would benefit from dissent. Tocqueville believed that democracy 
could tolerate and benefit from dissent because it is self-correcting. The fact 
that it is “never stagnant” is in support of its self-correcting nature.

 2. B All three authors agree that there will be dissent in a democracy. However, 
they disagree on the consequences of this dissent.

 3. B The author refers to “this quandary” when discussing the problem 
confronting biologists who want to determine the environmental habitat of the 
species whose fossils they have discovered. A good prediction for the answer 
would thus be problem. Of the choices, the word closest in meaning to problem 
is dilemma.

 4. A In the first paragraph, the author introduces a problem that scientists face 
(namely, determining the climate of the habitats of ancient species). In the 
second paragraph, the author discusses a technique developed to address this 
problem.

 5. A The author states that “as global temperatures rise, more oxygen-16 than 
oxygen-18 evaporates.” This statement implies that during heating periods, 
there is relatively less oxygen-16 in the ocean. It thus follows that the ratio of 
oxygen-16 to oxygen-18 must decrease.

 6. B In the first paragraph, the author introduces Diamond’s theory. In the 
second paragraph, the author evaluates the theory by noting its logical 
shortcomings.

 7. A The author mentions these data as examples of what Diamond uses to 
support his point.

 8. D The author uses the word “fraught” in reference to what the author 
believes is an erroneous assumption made by Diamond. Since the author is 
conveying his belief that Diamond’s thinking is flawed, he probably thinks 
that Diamond’s thinking is full of error. Of the choices, the word closest in 
meaning to full is rife.

 9. Sentence 2 Although the author devotes much of the passage to evaluating 
Diamond’s theory, he starts off by mentioning the line of thought that 
Diamond challenges. This line of thought is found in sentence 2.

 10. B Freud believes that “it is the art that lends significance to the artist, and 
not the other way around.” He uses this fact as justification for giving his art 
prominence over his personal life. The situation that most closely matches the 
this notion is Choice B.

 11. A and C
Choice A: The author states “Freud’s tendency to deflect attention is not, as 
some commentators have stated, wholly a by-product of a desire to prevent 
encroachments into his personal life.” The use of the word “wholly” implies 
that his rejection of self-promotion is somewhat motivated by a desire to 
maintain his privacy. Thus Choice A is correct.

Choice B: Though Freud’s beliefs about art were unorthodox for a 
20th-century artist, nothing in the passage suggests that a desire to be 
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unorthodox motivated his rejection of self-promotion. Thus Choice B is 
incorrect.

Choice C: The passage implies that Freud rejected self-promotion because 
he wanted to give his art “a place of prominence.” Thus Choice C is correct.

 12. D The author argues that “these concerns are unfounded” based on the fact 
that doctors have the ultimate say on whether to prescribe medication to a 
patient. For this argument to be valid, it must be assumed that the patients 
seeking inappropriate medications will not be able to convince the doctor to 
prescribe the unnecessary medications. If these patients were able to convince 
the doctor, then even though the doctor has the ultimate say, the critics’ 
concerns would be legitimate.

 13. E The passage’s conclusion is that “fewer students are majoring in business 
now than they did 20 years ago.” This claim is based on the fact that the 
percentage of students majoring in business has decreased over the past 20 
years. The claim uses a percentage to draw a conclusion about an actual value. 
If it turns out that the number of students enrolled at these colleges had also 
increased, then the decrease in the percentage would not necessarily lead to a 
decrease in the number of students majoring in business. The correct answer is 
thus E.

 14. C The main conclusion of the argument is “Executives at company X are 
wrong to conclude that the company will see an increase in profits over 
the next several years.” This conclusion is supported by the evidence that 
competitors have recently entered the market and have developed products 
that will compete with Company X. A consideration against the conclusion 
is that profits increased in each of the five years. The first boldface is thus 
against the main conclusion, and the second boldface is in support of the main 
conclusion. The correct answer is Choice C.

 15. A First, identify what is unexpected about the situation. Sepoma’s revenues 
decreased even though sales of its furniture increased. How could this be 
the case? Sepoma must have sources of revenue other than its own furniture. 
Choice A is the correct answer because it shows that Sepoma makes money by 
selling parts to other manufacturers. If the revenue for the furniture of those 
other manufacturers decreased, then Sepoma’s revenue would have decreased 
as well.
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Two Essential 
Quantitative 
Reasoning Strategies

Study this chapter to learn about:

 ■ Strategy 1: Plug in numbers

 ■ Strategy 2: Back-solve

The following strategies are meant to apply generally to all content areas. 
Though no GRE question is “designed” for you to use these strategies, 
they can be effective in situations where no algebraic or conceptual 
solution is immediately apparent. When working through the questions 

later in the book, focus on mastering all approaches toward the question—both the 
algebraic, content-based approach and the “strategic” approach, where possible.

Strategy 1: Plug In Numbers

One of the primary difficulties test-takers have with algebra is its abstract nature. 
Plugging in numbers helps you get past the abstract by using concrete values 
in place of variables. You can plug in numbers any time there are variables in the 
answer choices. This does not mean that you always should plug in numbers in 
these situations, but it is always an option. Since plugging in numbers requires 
variables in the answer choices, it can only be used on multiple-choice Discrete 
Quantitative questions. Let’s look at a sample question and how to answer it by 
plugging in numbers:
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Which of the following equals the average (arithmetic mean) of (a − 2)2 and 
(a + 2)2?

A  a2

B  a2 + 2
C  a2 + 4
D  a2 + 2x
E  a2 + 8x

STEP 1: Choose a value for the variable in the question. When choosing a value 
for a variable, keep in mind the following recommendations:

 ■ Never choose 0 or 1.
 ■ Never choose a value that will yield a 0 or 1.
 ■ Avoid repeating the same value throughout the question.
 ■ Always work with integers.

So what value should you choose for a? Based on number 1, you won’t choose 0 
or 1. Based on number 2, you won’t choose 3. Why? Because if you plug in 3 for 
a, (3 − 2)2 = 12, so 3 yields a value of 1. Based on number 3, you won’t choose 4: 
(4 – 2)2 = 22. 2 will appear multiple times in the question. So you can’t choose 1, 
2, 3, or 4. Go with 5. It does not violate any of the rules given earlier, and it is a 
prime number, which you generally want. Once you have chosen the value, label 
it on your paper: a = 5.

STEP 2: Answer the question using the value that you chose. Since you let a = 5, 
the question now becomes: Which of the following equals the average (arithmetic 
mean) of (5 − 2)2 and (5 + 2)2? Solve:

(5 − 2)2 = 32 = 9 and (5 + 2)2 = 72 = 49.

The average of 9 and 49 is:
9 + 49

2  = 58
2  = 29

The value above is called the “goal.” Write that answer on your paper and 
circle it.

29

STEP 3: Plug the value you chose for the variable into the choices. The choice 
that yields a value that matches the goal will be the correct answer. This step is 
straightforward, except for the following caveat: Check all the choices! Occasionally, 
more than one choice will yield the correct answer, in which case you will need to 
choose a new value for the variable. This is obviously not an ideal situation, which 
is why you want to follow the rules in Step 1 about which numbers to avoid.
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 Here’s the question again:

Which of the following equals the average (arithmetic mean) of (a − 2)2 and 
(a + 2)2?

A  a2

B  a2 + 2
C  a2 + 4
D  a2 + 2x
E  a2 + 8x

SOLUTION: Plug in 5 for a, and identify which choice yields a value of 29.

A  52 = 25 → No
B  52 + 2 = 27 → No
C  52 + 4 = 29 → Yes
D  52 + 2(5) = 35 → No
E  52 + 8(5) = 65 → No

The only choice that yields a value that matches the goal is C, so C is the 
correct answer.

Plugging In Numbers with Multiple Variables

Sometimes, you will have a candidate for plugging in numbers, but there will be 
more than one variable in the question. Look at the following example:

If a + b = 11c, what is the average of a, b, and c, in terms of c?

A  3c
B  3c + 1
C  4c
D  5c
E  5c − 1

 When there are multiple variables in a plug-in question, you must choose values 
that satisfy the restrictions in the question. For example, in the previous question, 
you cannot simply choose 2 for a, 3 for b, and 5 for c. When you plug those values 
into the equation, you will arrive at 2 + 3 = 11(5) = 55. This is not a true equation. 
Instead of arbitrarily choosing values, you must let the values for one or more of 
the variables determine the other variable. In the previous example, let’s choose 
values for a and b and let those values determine c.
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STEP 1: Choose values for the variables in the question. What values should 
you choose for a and b? You can choose anything that does not violate the rules 
outlined in Step 1 of the previous section, but keep in mind that you want c to 
be an integer. If c = an integer, then 11c must be a multiple of 11. Thus to yield an 
integer for c, you should choose values for a and b that will sum to a multiple of 11. 
Let’s choose 9 for a and 13 for b. Those values sum to 22, which is a multiple of 11. 
Now use these values to solve for c:

 a + b = 11c

9 + 13 = 22 = 11c

 11c = 22

 c = 2

So your values are a = 9, b = 13, c = 2.

STEP 2: Answer the question using the values you chose for the variables. What 
is the average of 9, 13, and 2?

9 + 13 + 2
3  = 24

3  = 8

Circle the “goal”:  8

STEP 3: Plug the values into the choices and see which choice yields a value that 
matches your goal. Here’s the original question again:

If a + b = 11c, what is the average of a, b, and c, in terms of a and b?

A  3c
B  3c + 1
C  4c
D  5c
E  5c − 1

Now substitute 2 for c in all the choices and identify which choice matches 
the target of 8.

A  3(2) = 6 → No
B  3(2) + 1 = 7 → No
C  4(2) = 8 → Yes
D  5(2) = 10 → No
E  5(2) – 1 = 9 → No

The only choice that yields a value that matches the target is C.
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Strategy 2: Back-Solve

Like plugging in numbers, back-solving is specific to Discrete Quantitative 
questions. Back-solving is an option when the choices provide values for a variable 
in the question. Again, back-solving is a way to avoid algebra. Instead of working 
out the manipulations in the question, you can work backward to determine which 
choice provides a value that matches the restrictions in the question. Let’s look at 
an example:

After a 20% decrease, the price of a shirt was $120. What was the original 
price of the shirt?

A  $100
B  $144
C  $150
D  $160
E  $180

Though you can certainly answer this question algebraically, let’s focus on 
back-solving.

STEP 1: Start with Choice B. Take the value in Choice B and determine how it 
relates to the information in the question. If the original price of the shirt was 
$144, then the new price of the shirt would be $144 − 0.2($144) = $115.20. When 
the original price of the shirt is $144, the reduced price of the shirt ($115.20) is less 
than $120. Thus $144 is too small a value for the original price of the shirt. Since 
the value in B is too small, the value in A must be too small as well. The correct 
answer is C, D, or E.

STEP 2: Back-solve with Choice D. Why Choice D? There are three possibilities: 
Either D is the answer, D is too small, or D is too big. If D is too small, then the 
answer must be choice E. If D is too big, then the answer must be choice C. No 
matter what happens, you won’t have to test choices C and E. Thus by testing B and 
then D, you ensure that you will never have to test more than two choices.
 Let’s see how the value in D relates to the given information. If the original price 
of the shirt was $160, then the reduced price of the shirt would be $160 − 0.2(160) = 
$128. $128 is greater than the reduced price in the question. You can thus infer that 
$160 is too large of a value for the original price of the shirt. The value in Choice D 
is too large. If the value in Choice D is too large, then the value in Choice E must be 
too large as well. The correct answer must be C.
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Exercise: Two Essential Quantitative 
Reasoning Strategies

Discrete Quantitative Questions

 1. The cost for a phone call is $0.75 for the first minute and $0.50 per minute 
after the first minute. If a phone call lasted x minutes, what was the cost of 
the phone call in terms of x?

A  $0.75
B  $0.75 + x
C  $0.75 + 0.5x
D  $0.75 + 0.5(x – 1)
E  $1.25x

 2. If 2x + 3y = z, what is x in terms of y and z?

A  z – 3y
B  2z – 3y
C  z – 3y

2

D  z
2 – 3y

E  z + 3y

 3. Walking at a constant rate of x miles per hour, it took Jack y hours to 
travel from his home to his school. In terms of x and y, which of the 
following is equivalent to half of the distance that Jack traveled?

A  xy
B  2xy
C  xy

2

D  2(x + y)
E  2x

y

 4. The total price for a equally priced shirts was b dollars. In terms of b 
and a, what is the total price for six of these shirts?

A  ab
6

B  6
ab

C  6a
b

D  6b
a

E  6ab
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 5. Traveling at a constant rate of 15 miles per hour, it took Bob x hours to go 
from his home to his school. Traveling at a constant rate of 20 miles per 
hour, it took Bob x − 1 hours to travel the same route. What is the value  
of x?

A  2
B  3
C  4
D  5
E  6

For this question, indicate all of the answer choices that apply.

 6. If xy = 12, and x + y = 7, then y could equal which of the following?

A  3
B  4
C  5
D  6
E  7

 7. If a2 + b = 7, then b could equal which of the following?

A  6
B  8
C  9
D  10
E  11

 8. A group of x friends agreed to equally split the bill for a meal that cost y 
dollars. If z friends decide not to pay how much will each of the remaining 
friends have to pay, in terms of x, y, and z?

A  y
x – z

B  y
z

C  y
x

D  y
z – x

E  y – x
z
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 9. A retailer originally bought 50 equally priced phones for a total of z 
dollars. If he sold each phone for 25% more than he paid for it, then in 
terms of z, how much was each phone sold for?

A  z
50

B  z
40

C  5z
4

D  4z
5

E  62.5z

 10. Sam has y tapes, which is three times as many as Bob and half as many 
as Tom. In terms of y, how many tapes do Sam, Bob, and Tom have 
combined?

A  3y
2

B  5y
2

C  7y
3

D  3y
E  10y

3

 11. A basketball team averaged z points per game for q games. If the team 
scored 100 points its next game, what was the team’s average in terms of z 
and q?

A  z + 100
q

B  zq + 100
q + 1

C  zq + 100
q

D  zq
q + 1

E  z + 100
q + 1

 12. If ab
a + b = 2, then what is a in terms of b? 

A  b – 2
2b

B  2b 
b + 2

C  2b 
b – 2

D  b
2b – 2

E  b + 2
2b
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Exercise Answers

Discrete Quantitative Questions

 1. D
Step 1: Choose a smart value for x: Let x = 3.

Step 2: Substitute 3 for x in the question and determine the “goal”:  
The cost of the first minute = $0.75. The cost for the next two minutes = 
$0.50(2) = $1. The total cost = $1.75. Goal: $1.75

Step 3: Substitute 3 for x in the choices, and identify which choice yields a 
value that matches your goal: $1.75

The only choice that yields a value of $1.75 is D.
 2. C

Step 1: Choose smart values: Let x = 5 and y = 15. Substitute these values to 
determine a value for z: 2(5) + 3(15) = 60. Thus when x = 5 and y = 15,  
z = 60.

Step 2: Substitute 5 for x in the question and determine the “goal”: In this 
case, you want to solve for x, so the goal is simply the value that you chose 
for x: 5.

Step 3: Substitute 15 for y and 60 for z in the choices, and identify which 
choice yields a value that matches your goal: 5. The only choice that yields a 
value of 5 is C.

 3. C
Step 1: Choose smart values for x and y: Let x = 10 and y = 5.

Step 2: Substitute 10 for x and 5 for y in the question and determine the 
“goal.” Since you want half the distance to the school, let’s use these values 
to get the entire distance, and then divide by 2. In this case, the total 
distance to the school is (miles/hour) x # of hours = xy = 10 × 5 = 50. Half 
of the distance is thus 50/2 = 25. The goal is 25.

Step 3: Substitute 10 for x and 5 for y in the choices, and identify which 
choice yields a value that matches your goal: 25. The only choice that yields 
a value of 25 is C.

 4. D
Step 1: Choose smart values: Let a = 5 and b = 20.

Step 2: Substitute 5 for a and 20 for b in the question and determine the 
goal: If 5 shirts cost $20, then each shirt is $20/5 = $4. The cost of six shirts 
will thus be 6 × $4 = 24. The goal is 24.

Step 3: Substitute 5 for a and 20 for b in the choices, and identify which 
choice yields a value that matches your goal: 24. The only choice that yields 
a value of 24 is D.

 5. C Since the distance for both trips is the same, the answer should provide a 
value of x that yields the same distance for both trips. You can determine the 
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value of x by back-solving. First, start with 3. If x = 3, then traveling at 15 mph, 
Bob traveled a distance of 15(3) = 45. Traveling 20 mph for (3 − 1) hours, Bob 
traveled 40 miles. 3 is too small for the distances to match. Eliminate A and B. 
Now go to Choice D. If x = 5, then traveling at 15 mph, Bob traveled a distance 
of 15(5) = 75. Traveling 20 mph for (5 − 1) hours, Bob traveled 80 miles. 5 is 
too large for the values to match. Eliminate D and E. The answer is C.

 6. A and B Back-solving is a good strategy here, but make sure to check all the 
choices. Try Choice A. If y = 3, then 3x = 12 → x = 4. These values satisfy the 
equation: x + y = 7. Thus 3 is a potential answer. Go through this process for all 
the choices. The only other choice that provides a value that will yield a value 
for x that satisfies both equations is 4. The answer is A and B.

 7. A Back-solve by starting with Choice B. If b = 8, then

 a2 + 8 = 7

 a2 = −1

A number raised to an even exponent never yields a negative result. Thus 8 is 
too large for B. The correct answer must be A.

 8. A
Step 1: Choose smart values: Let y = 100, x = 25, and z = 5.

Step 2: Substitute 100 for y, 20 for x, and 5 for z in the question and 
determine the “goal”: If there were originally 25 people and 5 people 
dropped out, then the bill will be split among 25 – 5 = 20 people. The total 
bill is $100, so after the friends drop out, the cost per person will be  
100/20 = 5. The goal is 5.

Step 3: Substitute 100 for y, 20 for x, and 5 for z in the choices, and identify 
which choice yields a value that matches your goal: 5. The only choice that 
yields a value of 5 is A.

 9. B
Step 1: Choose a smart value: Let z = 200.

Step 2: Substitute 200 for z in the question and determine the “goal”:  
If the retailer paid $200 for 50 phones, then each phone cost $4. If the 
dealer charged 25% more than he paid for it, he sold each phone for  
4 + 0.25(4) = 5. The goal is 5.

Step 3: Substitute 200 for z in the choices, and identify which choice yields 
a value that matches your goal: 5. The only choice that yields a value of 5  
is B.

 10. E
Step 1: Choose a smart value: To ensure that the number of tapes that Bob 
has is an integer, choose a multiple of 3 for y: 6.

Step 2: Substitute 6 for y in the question and determine the “goal”: If Sam 
has 6 tapes, then Bob has 2 tapes, and Tom has 12 tapes. In total, they have 
6 + 2 + 12 = 20 tapes.
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Step 3: Substitute 6 for y in the choices, and identify which choice yields a 
value that matches your goal: 20. The only choice that yields a value of 20  
is E.

 11. B
Step 1: Choose smart values for z and q: Let z = 80 and q = 5.

Step 2: Substitute 80 for z and 5 for q in the question and determine the 
“goal”: If the team averaged 80 points per game for 5 games, then its total 
number of points for those 5 games was 80 × 5 = 400. After the team scored 
100 points, its total was 500 and the number of games played was 6. Thus 
the new average is 500

6  = 250
3  . The goal is 250

3  .

Step 3: Substitute 80 for z and 5 for q in the choices, and identify which 
choice yields a value that matches your goal: 250

3  . The only choice that yields 
a value of 250

3   is B
 12. C

Step 1: Choose smart values for a and b: Since there is a restriction in the 
question, choose a value for a and let that value determine b: Let a = 6. 
Substitute 6 into the given equation to solve for b:

 6b
6 + b = 2

 6b = 2(6 + b)

 6b = 12 + 2b

 4b = 12

 b = 3
So a = 6, and b = 3.

Step 2: Substitute 6 for a and 3 for b in the question and determine the 
“goal”: Since the question asks to solve for a, the goal is simply the value 
of a: 6.

Step 3: Substitute 3 for b in the choices, and identify which choice yields a 
value that matches your goal: 6. The only choice that yields a value of 250

3   
is C. 
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Quantitative 
Comparison Strategies

Study this chapter to learn about:

 ■ Quantitative Comparison format

 ■ Strategy: Play devil’s advocate

 ■ Strategy: Plug in numbers with interesting properties

 ■ Strategy: Make comparisons, not calculations

 ■ Strategy: Make the columns comparable

 ■ Strategy: Use the implied relationship between the quantities

 ■ Strategy: Work backward

Quantitative Comparison Format 

Each of the following questions consists of two quantities, Quantity A and Quantity 
B. You are to compare the two quantities. You may use additional information 
centered above the two quantities if additional information is given. Choose

A  if Quantity A is greater
B  if Quantity B is greater
C  if the two quantities are equal
D  if the relationship between the two quantities cannot be determined
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 Though the choices on the test do not state it explicitly, your concern is whether 
there is a constant relationship between the quantities. Specifically, if you can 
determine that in some instances, Quantity A is greater, but in other instances, 
Quantity B is greater, then the answer is Choice D: the relationship cannot be 
determined. To choose A, B, or C, you need to show that the given relationship is 
always true. Let’s look at a sample question:

   QUANTIT Y A QUANTIT Y B

        A  B  C  D

Choose:

A  if Quantity A is greater
B  if Quantity B is greater
C  if the two quantities are equal
D  if the relationship between the two quantities cannot be determined

SOLUTION: If x is greater than 2, then Quantity A is always greater. For 
example, if x = 3, then the value of Quantity A is 30, and the value of 
Quantity B is 23. Thus you can eliminate choices B and C. Why? Because if 
Quantity A is greater in this instance, then it is not possible for Quantity B 
to always be greater or for the two quantities to always be equal. Now that 
the choice is between A and D, determine whether Quantity A will always be 
greater. Substitute 1 for x. Quantity A = 8, and Quantity B = 15. In this case, 
Quantity B is greater. Since different values yield different relationships, the 
relationship cannot be determined, so the correct answer is Choice D.

Strategy: Play Devil’s Advocate

The example question illustrates the type of reasoning fundamental to Quantitative 
Comparison questions. The best way to think about the quantities is to ask 
yourself: “Will this relationship always be true?” Often, it will turn out that the 
value in one column is sometimes larger than the value in the other column, and 
sometimes smaller than the value in the other column. In such cases, the answer 
will be D, not A or B. For the answer on Quantitative Comparison to be A, B, or 
C, that relationship must always be true. If you find contradictory relationships 
between the columns, then the answer is Choice D.
 As you might expect, many tougher Quantitative Comparison questions will 
expect you to identify situations in which there is an indeterminate relationship 
between the columns. To identify that this is the case, your ultimate goal should 
be to arrive at Choice D! For example, if you determine that Quantity A is greater 
in one situation, your next step should be to determine whether there are other 
situations in which the relationship between the two quantities is different. Look at 
the following examples:

x2 + 7x x2 + 14
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   QUANTIT Y A QUANTIT Y B

        A  B  C  D

Choose:

A  if Quantity A is greater
B  if Quantity B is greater
C  if the two quantities are equal
D  if the relationship between the two quantities cannot be determined

SOLUTION: When x = 1, the value of Quantity A = 3(26) = 78. In this case, the 
value of Quantity A is greater. Since it is not possible for Quantity B to always 
be greater or for the two quantities to always be equal, you can eliminate 
choices B and C.

Now that you have determined that Quantity A is sometimes greater, the 
next step is to see whether any values will provide a counterexample to that 
relationship. For reasons that will be further explained in the next chapter, a 
good number to choose is 0.

When x = 0, the value of Quantity A will equal 3(25) = 75. In this case, the 
values in the two columns are equal. You have now found a counterexample 
to the relationship that was obtained when x = 1. Since different values for 
x give different relationships for the columns, the relationship cannot be 
determined. The answer is Choice D.

   QUANTIT Y A QUANTIT Y B

        A  B  C  D

Choose:

A  if Quantity A is greater
B  if Quantity B is greater
C  if the two quantities are equal
D  if the relationship between the two quantities cannot be determined

When y = 1, the value of Quantity A = 17, and the value of Quantity B = 20. 
Thus in this case, Quantity B is greater, and the answer must be Choice B or 
D. When y = 0, Quantity A = 0, and Quantity B = 0. In this case, the columns 
are equal. You have found contradictory relationships, so the answer is D.

Strategy: Plug In Numbers with Interesting Properties

When plugging in numbers for variables in Quantitative Comparison questions, it 
might be difficult to determine where to start. After all, there are literally infinite 
possibilities! However, because your ultimate goal is to prove Choice D, you should 
choose numbers that will most likely give you contradictory relationships. The best 
numbers to choose will therefore be numbers that have interesting properties. Of 
all numbers, the best to choose are 0, 1, and −1. 

3(x + 25) 75

17y 20y
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 However, the test-makers will throw nuances at you that will force you to test 
other types of numbers. The following is a list of other types of numbers you 
should consider when plugging in numbers in Quantitative Comparisons:

 ■ Numbers less than −1
 ■ Numbers between −1 and 0 (i.e., negative proper fractions)
 ■ Numbers between 0 and 1 (i.e., positive proper fractions)
 ■ Numbers greater than 1

Though it might seem like plugging in so many different values will be time-
consuming, it’s important to remember the following: 

 ■ You only need to find one contradictory relationship to prove Choice D.
 ■ Many Quantitative Comparison questions provide constraints on the 

variables that will eliminate some of the types of numbers mentioned 
previously.

x is an integer

   QUANTIT Y A QUANTIT Y B

        A  B  C  D

SOLUTION: Let x = 1. When x = 1, the value of Quantity A will be 21 = 2, and 
the value of Quantity B will be −11 = −1. In this case, the value of Quantity A 
is greater, so the answer must be A or D. Now plug in a new value for x. Since 
x is an integer, you cannot choose a fraction. A smart number here would 
be the strangest-behaving integer: 0. When x = 0, the value of Quantity A 
will be 20 = 1, and the value of Quantity B will be −10 = 1. In this case, the 
values of the two quantities are equal. Since different values give different 
relationships between the quantities, the relationship cannot be determined. 
The answer is Choice D.

Strategy: Make Comparisons, Not Calculations

When doing Quantitative Comparison questions, it is essential to step out of the 
problem-solving mind-set that you’re accustomed to. Quantitative Comparison 
questions are designed to test mathematical intuition and quick, efficient 
mathematical reasoning, and this fact should dictate your approach. One key 
consequence of this fact is that you should always look at both columns before you 
begin any calculations. In many situations, doing so will help you reduce or even 
completely avoid any calculations. Look at the following examples:

   QUANTIT Y A QUANTIT Y B

        A  B  C  D

2x −1x

0.98(576) 0.92(574)
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SOLUTION: You want to not only get this question right, but to do so quickly. 
With your calculator, you can of course get a value for both columns. But 
before diving into the calculations, look to see whether you can make a quick 
comparison. You should notice that 0.98 > 0.92 and that 576 > 574. Since 
both values in Quantity A are greater than both values in Quantity B, the 
product of the two values in Quantity A must be greater. Thus the answer 
is A.

   QUANTIT Y A QUANTIT Y B

        A  B  C  D

SOLUTION: Your first step should be to look at both columns. Since Quantity B 
is 12, you should look to see whether adding and subtracting the fractions in 
Column A will make the ultimate value greater than or less than 12 . Again, 
you can do the calculations here, but a better use of time is to look at the 
different fractions being added in pairs. 13 is greater than 14, so subtracting 
1
3 from a number and then adding 14 will result in a value smaller than the 
original number. 15 is greater than 16, so subtracting 15 from a number and then 
adding 16 will also result in a number smaller than the original value. Thus 
the cumulative result of the operations in Quantity A will be a value less than 
1
2, and the correct answer is Choice B.

It is important to note that you were able to arrive at this answer without 
actually calculating the value of Quantity A. This is a point essential to 
Quantitative Comparison questions. If you look at a column and find 
yourself intimidated by all the calculations you think you should do, take 
a step back and determine whether you can arrive at the relationship 
without doing all the math. In many cases, you will be able to do so.

Strategy: Make the Columns Comparable

An extension of the preceding principle is the following: if the columns do not 
appear comparable, manipulate one or both columns to make the comparison 
simpler. Look at the following question:

   QUANTIT Y A QUANTIT Y B

        A  B  C  D

 As it stands, it would not be possible to draw a comparison between the two 
quantities in a reasonable amount of time. So instead of attempting to calculate, 
you should attempt to manipulate one or both columns to make the comparison 
easier. It is important to keep in mind that when manipulating the columns, you 
are not changing their values. You are simply rewriting them to make the question 
simpler. In this case, you should manipulate the value in Quantity B to have a 
base of 2: 

1
2 − 13 + 14 − 15 + 16

1
2

250 820
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(23)20 = 260

Now the values in both quantities are expressed with a base of 2. To determine 
which quantity is greater, you simply need to determine which quantity has the 
larger exponent. In this case, the exponent in Quantity B is greater, and the correct 
answer is thus Choice B.

Strategy: Use the Implied Relationship Between the Quantities

The nature of Quantitative Comparisons is that there exists an implied algebraic 
relationship between the two quantities. Because of this fact, when you are working 
with Quantitative Comparisons, you can perform the same operations to both 
columns, as long as the operation satisfies one of the following conditions:

 ■ Add or subtract the same value or variable to both columns.
 ■ Divide or multiply both columns by a positive value or variable.
 ■ Square or square root both columns, as long as you know that all the values 

in the columns are positive.

3x + 5y = 22

   QUANTIT Y A QUANTIT Y B

        A  B  C  D

SOLUTION: Since the given information concerns the sum 3x + 5y, you should 
manipulate the two columns to isolate 3x + 5y. First, subtract 6 from both 
columns:

6x + 10y + 6 52 
 −6 −6 
6x + 10y  46

Next divide both columns by 2:

 6x + 10y
2  46

2  

 ↓ ↓ 
3x + 5y 23

Since you are told that 3x + 5y = 22, Quantity B is greater. 

Strategy: Work Backward

In some Quantitative Comparison questions, you will be asked to compare an 
unknown to a given value. In these situations, it is often helpful to use the given 
value as a baseline for comparison. Look at the following examples:

6x + 10y + 6 52
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2x < 100

   QUANTIT Y A QUANTIT Y B

        A  B  C  D  

SOLUTION: Instead of solving for x, you should see whether the value in 
Column B will satisfy the given information, and make inferences about 
x from that relationship. If x = 6, then 26 = 64. Since 64 < 100, you know 
that 6 is a possible value for x. The correct answer is Choice C or D. Now to 
determine whether you can identify a counterexample, plug in an integer 
value larger than 6 for x. If x = 7, then 2x = 27 = 128. 128 > 100, so 7 is too 
large of a value for x. Thus the greatest integer value for x must be 6. The 
answer is Choice C.

After a 20% reduction, the price of a shirt is more than $100.

   QUANTIT Y A QUANTIT Y B

        A  B  C  D  

SOLUTION: Doing this question algebraically is certainly an option, but an 
alternative approach is to plug the value in Quantity B into the original 
equation and see how it compares to the given information. If the original 
price of the shirt was $120, then after a 20% reduction, the price of the shirt 
would be 0.8(120) = $96. Since the reduced price of the shirt must be more 
than $100, the original price of the shirt must be more than $120. Thus the 
value in Quantity A is greater. 

The greatest integer 
value for x

6

The original price of  
the shirt

120
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Exercise: Quantitative  
Comparison Questions

Each of the following questions consists of two quantities, Quantity A and Quantity 
B. You are to compare the two quantities. You may use additional information 
centered above the two quantities if additional information is given. Choose

A  if Quantity A is greater
B  if Quantity B is greater
C  if the two quantities are equal
D  if the relationship between the two quantities cannot be determined

   QUANTIT Y A QUANTIT Y B

 1.   10a2 25a3 A  B  C  D

   QUANTIT Y A QUANTIT Y B

 2.   a + 7 a – 12 A  B  C  D

   QUANTIT Y A QUANTIT Y B

 3.   (c + d)2 c2 + d2 A  B  C  D

x does not equal 0

   QUANTIT Y A QUANTIT Y B

 4.   2/x 7/x  A  B  C  D

x is an integer, and x > 1

   QUANTIT Y A QUANTIT Y B

 5.   x2 + 5 x3 + 1 A  B  C  D

   QUANTIT Y A QUANTIT Y B

 6.   0.25 × 15% 3
80 A  B  C  D

c > 0

   QUANTIT Y A QUANTIT Y B

 7.   5c 5/c A  B  C  D

x < 0

   QUANTIT Y A QUANTIT Y B

 8.   x3 x5 A  B  C  D
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a and b are positive integers 
a
b = 31

   QUANTIT Y A QUANTIT Y B

 9.   3a 9b A  B  C  D

   QUANTIT Y A QUANTIT Y B

 10.       A  B  C  D

Set A contains all the integers from 1–1,000, inclusive.

   QUANTIT Y A QUANTIT Y B

 11.       A  B  C  D

The radius of Circle O is greater than 2.

   QUANTIT Y A QUANTIT Y B

 12.       A  B  C  D  

x and y are integers such that x > y > 0 and x + y is even

   QUANTIT Y A QUANTIT Y B

 13.   x – y 1 A  B  C  D

   QUANTIT Y A QUANTIT Y B

 14.       A  B  C  D  
 
 

x2 < 36

   QUANTIT Y A QUANTIT Y B

 15.  x 7 A  B  C  D

A merchant paid $200 for a coat. His profit on the coat was more than 20%.

   QUANTIT Y A QUANTIT Y B

 16.       A  B  C  D  

The area of a circle 
whose radius is 18

The area of a circle 
whose diameter is 40.

The number of  
multiples of 3 in set A

The number of  
multiples of 4 in set A

 The area of  
Circle O

The circumference  
of Circle O

The product of the 
integers from 5–25, 

inclusive.

The product of the 
integers from 1–24, 

inclusive.

The selling price  
of the coat

$240
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Exercise Answers

 1. D Plug in numbers:

a = 1

A

B

B

A

Comparison

10(1)2 = 10

10(–1)2 = +10

25(1)3 = 25

25(–1)3 = –25a = –1

Since there are contradictory relationships between the columns, a relationship 
cannot be determined. 

 2. A Subtract a from both quantities. Quantity A thus equals: (a + 7) – a = 7. 
Quantity B thus equals: (a − 12) – a = −12. 7 > −12, so Quantity A is greater.

 3. D Substitute values for c and d. 

c = 1
d = 1

A

A

B

C

Comparison

(1 + 1)2 = 4

(0 + 0)2 = 0

12  + 12 = 2

02  + 02 = 0
c = 0
d = 0

Since a relationship cannot be determined, the correct answer is D.
 4. D Substitute values. 

x = 1

A

B

B

A

Comparison

x = –1

2
1

= –2  2
–1 = –7   7

–1

7
1

When x is positive, Quantity B is greater. When x is negative, Quantity A is 
greater. The relationship cannot be determined. 

 5. D Since you are given a range for x, you should choose extremes. Let x = 2, 
and then let x = 10.

x = 2

A

C

B

B

Comparison

x = 10

22 + 5 = 9 23 + 1 = 9

102 + 5 = 105 103 + 1 = 1,001

Since different values yield different relationships between the quantities, the 
correct answer is D.
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 6. C Make the columns comparable by manipulating Quantity A to be a fraction. 
0.25 = 14 . 15% = 15

100 = 3
20 . The value in Quantity A is thus 14 × 3

20 = 3
80. The two 

quantities are equal. 
 7. D Manipulate the quantities:

BA

Multiply by C : 5C 2

Divide by 5 : C 2

5

1

5
C5C

C > 0

Note that you were able to multiply by c because you were told that c > 0.

The comparison is c2 versus 1. If c > 1, then Quantity A is greater. If c is a 
fraction, then Quantity B is greater. 

 8. D Choose values for x. If x = −1, then the two quantities are equal. If x = −2, 
then Quantity A = −8, and Quantity B = −32, in which case Quantity A is 
greater. Since a relationship cannot be determined, the correct answer is D.

 9. C First, cross-multiply the given proportion: ab = 31 → a = 3b. Next, to make 
the quantities comparable, substitute 3b for a in Quantity A. Thus Quantity  
A = 3(3b) = 9b. The values in the quantities are equal. 

 10. B Don’t calculate! If the diameter of the circle in Quantity B is 40, then the 
radius of that circle is 1

2(40) = 20. Since the radius of the circle in Quantity B 
is greater than the radius of the circle in Quantity A, the area of the circle in 
Quantity B must be greater. 

 11. A Both quantities concern the same set. Within any finite set of numbers, 
there are fewer multiples of 4 than there are multiples of 3. For example, 
from 1–12, inclusive, there are four multiples of 3 (3, 6, 9, 12), but only three 
multiples of 4 (4, 8, 12). Thus Quantity A is greater.

 12. A Since you are not given a value for the radius, assign a variable. Let the 
radius = r. In terms of r, Quantity A = πr2. In terms of r, Quantity B = 2πr. 
Now manipulate the columns to simplify the comparison:

  QUANTIT Y A QUANTIT Y B

Divide by π: πr2 2πr
 ↓ ↓
 r2 2r
 ↓ ↓
Divide by r: r 2

Since you are told that the radius is greater than 2, Quantity A must be greater. 
 13. A Substitute values for x and y that satisfy the given information. Let x = 13 

and y = 1. In this case, both are integers, x > y > 0, and their sum is even. Now, 
substitute these values into Quantity A: 13 – 1 = 12. In this case, Quantity A 
is greater. Choose new values for x and y that satisfy the given information. To 
prove Choice D, you want to make the difference between x and y as small as 
possible. Let x = 3 and y = 1. In this case, all the restrictions are satisfied.  
3 – 1 = 2. Thus Quantity A is still greater. 
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 14. A Don’t calculate! Identify what the quantities have in common. Since both 
quantities share the product (5 × 6 × 7 × . . . 24), you can divide both quantities 
by the product of the integers from 5–24, inclusive. After doing so, the real 
comparison becomes:

  QUANTIT Y A QUANTIT Y B

 25 1 × 2 × 3 × 4

1 × 2 × 3 × 4 = 24. Thus Quantity A is greater.
 15. B Since the comparison is between a value and a variable, you can work 

backward. If x = 7, then x2 = 49 < 36. Thus to satisfy the given inequality, x 
must be less than 7. 

 16. A Since the quantities compare a value to an unknown, work backward with 
Quantity B. If the selling price of the coat were $240, then the profit on the 
coat would be 240 – 200 = 40. Now determine 40 as a percentage of 200.  
40

200 × 100 = 20%. Since you know that the profit must be greater than 20%, the 
selling price must have been greater than $240. 
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Number Properties

Study this chapter to learn about:

 ■ Factors and multiples

 ■ Odds and evens

 ■ Positives and negatives

 ■ Evenly spaced sets

On a broad level, you can think of properties of numbers as the branch 
of math concerned with how numbers behave in certain situations. 
Though this is an enormous field in formal mathematics, the GRE 
will be concerned with properties of numbers in the following 

contexts: divisibility, odds and evens, positives and negatives, and evenly spaced 
sets. Because these areas are all concerned with concrete mathematical rules and 
what you can deduce from these rules, questions testing these concepts will often 
appear in Quantitative Comparison questions or a “must be true” or “could be 
true” format in Discrete Quantitative questions.

Factors and Multiples

Any whole number is an integer. For example, 2 and –9 are integers, but 32 and –7.2 
are not. The factors (or divisors) of an integer are the integer values that divide 
evenly into that number. 2 is a factor of 12 because 12

2  = 6, which is an integer. But 
5 is not a factor of 12, because 12

5  = 2.4, which is not an integer. To determine the 
factors of a number, you can create a factor table. For example, the factors of 12 are:

12

6

4

1

2

3
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The multiples of an integer are the products that result when that integer is 
multiplied by another integer. For example, the multiples of 12 are 12(1) =  
12, 12(2) = 24, 12(3) = 36, . . . . 

Note that multiples and factors are essentially opposites of each other. 
Since 6 is a factor of 24, 24 is a multiple of 6.

The GRE expresses the preceding relationships in several ways. All of the following 
sentences mean the same thing:

 2 is a factor of 12 12 is a multiple of 2
 2 is a divisor of 12 12 is divisible by 2
 2 divides evenly into 12 12 divided by 2 yields an integer

Many test-takers tend to confuse factors and multiples. If this is the case, think to 
yourself that there are finite factors and many multiples. The factors are what create 
a number and the multiples are what result from that number.

Prime Factors and the Factor Tree

Any number will always have 1 and itself as divisors. If an integer is divisible only 
by 1 and itself, then it is a prime number. Examples of prime numbers are 2, 3, 5, 7, 
11, 13, and so on.

1 is not a prime number, and 2 is the only even prime number!

 A prime factor is any factor of an integer that is also prime. For example, 2 and 
3 are prime factors of 12, but 4 is not. There are two important properties about 
prime factors:

1. Any integer can be expressed as the product of its prime factors. For example: 
12 = 2 × 2 × 3.

2. The factors of any integer will be completely determined by the prime factors 
of that integer. For example, 12 = 2 × 2 × 3. The factors of 12 are 1, 2, 3, (2 × 2), 
(2 × 3), (2 × 2 × 3).

To determine the prime factors of a number, you should create a factor tree. The 
following is the factor tree for 240.
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240

120

3 5

2

2

60

2 30

2 15

The prime factorization of 240 is thus: (24) × 3 × 5. From Property 2 earlier, you can 
infer that 40 is a factor of 240 but that 32 is not. Why? Because the prime factors 
of 40 (2 × 2 × 2 × 5) are contained in the prime factorization of 240, but the prime 
factors of 32 (2 × 2 × 2 × 2 × 2) are not contained in the prime factorization of 240.
One important principle that extends from the preceding explanation is the 
following:

If a is a factor of b, and b is a factor of c, then a must be a factor of c.

For example, since 40 is a factor of 240, 8 and 5 (which are factors of 40) must also 
be factors of 240.

Generally, when doing questions that concern divisibility, you should 
focus on prime factorization.

If y is divisible by 12, which of the following must be true? Indicate all  
that apply.

A  y is divisible by 24
B  y is divisible by 6
C  y is divisible by 4

SOLUTION: If y is divisible by 12, then the prime factors of 12 must be prime 
factors of y. Create a factor tree to determine the prime factors of 12.

12

4

2 2

12 = 22 × 3

3
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You can therefore infer that y has 2, 2, and 3 in its prime factorization. Since y has 
2 × 2 in its prime factorization, y must be divisible by 4. Since y has 2 × 3 in its 
prime factorization, y must be divisible by 6. The correct answer is B and C.

Greatest Common Factor and Least Common Multiple

The greatest common factor (GCF) of a set of numbers is the largest integer that 
divides evenly into all the numbers. To determine the greatest prime factor of a set 
of numbers, break each of the numbers down into their prime factors and circle the 
shared factors. The product of the shared factors will be the GCF.

For this question, write your answer in the box.

What is the greatest common factor of 12, 72, and 88?

SOLUTION: Determine the prime factors of each of the numbers and circle 
their common prime factors:

12

3

72

6

2

12

3 3 4

2 2

88

8

4

11

2

2 2

4

2 2

12, 72, and 88 each have two 2s in their prime factorizations. The GCF of the three 
numbers is thus 2 × 2 = 4.

 The least common multiple (LCM) of a set of numbers is the smallest integer 
that is divisible by all the numbers in the set. The LCM must therefore contain the 
prime factors of each number in the set. As with the GCF, prime factorization is 
important for LCM questions.

If x is the smallest integer that is divisible by 9, 12, and 15, what is the value 
of x?

SOLUTION: You are asked to determine the LCM of 9, 12, and 15. First, break 
each number down into its prime factorization:

9

3 3

15

3 5

12

4

2

3

2
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Since x is a multiple of 9, x must have two 3s in its prime factorization. Thus x = 
3 × 3 . . . . Since x is a multiple of 12, x must have two 2s and one 3 in its prime 
factorization. You know that x already has a 3 in its prime factorization, so to 
make x a multiple of 12, you only need to add two 2s to its prime factors. Thus 
x = 3 × 3 × 2 × 2 . . . . Since x is a multiple of 15, it must have one 3 and one 5 in 
its prime factorization. You know from earlier that x already has a 3 in its prime 
factorization, so to make x a multiple of 15, you only need to add one 5 to its prime 
factors. Thus x = 3 × 3 × 2 × 2 × 5 = 180.

Remainders

Recall that 15 is a multiple of 5 since 5 divides evenly into 15. What about 16? 16 is 
not a multiple of 5, because 16

5  = 3.2, = which is a noninteger. When doing division, 
if the numerator is not divisible by the denominator, the value left over after the 
denominator divides into the numerator is called the remainder.

5 )
3

16
–15

1 Remainder

 The remainder essentially tells you how many units the numerator is past a 
given multiple of the denominator. It follows that the remainder must always be 
smaller than the divisor. Look at the remainders yielded by each of the following:

4
4 = 1 r 0
5
4 = 1 r 1
6
4 = 1 r 2
7
4 = 1 r 3
8
4 = 2 r 0

Once you come to 84 , the remainder cycles back to zero.

Unknowns and Remainders

It helps to express remainders algebraically, especially when the numerator of the 
fraction is an unknown. For example: When x is divided by 7, the remainder is 2.
You can translate this to mean: x is two units to the right of a multiple of 7.

7

9

14 21 28 35

16 23 30 37

As illustrated in the diagram, x can equal 9, 16, 23, 30, 37, and so on. There are 
infinite values for x, but they are all two units to the right of a multiple of 7.
You can also express the previous mathematical sentence algebraically. Any given 
multiple of 7 can be expressed as 7I, where I = any integer. Since x is two units to 
the right of a multiple of 7, it follows that: x = 7I + 2.
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When x is divided by 6, the remainder is 2. Which of the following could be 
a value of x?

A  10
B  12
C  14
D  16
E  18

SOLUTION: Express x algebraically: x = 6I + 2. Determine which of the choices 
will yield an integer value for I.

A: 10 = 6I + 2 → 8 = 6I → 8/6 = I. I is not an integer. → Eliminate A.

B: 12 = 6I + 2 → 10 = 6I → 10/6 = I. I is not an integer. → Eliminate B.

C: 14 = 6I + 2 → 12 = 6I → 2 = I. I is an integer. →  The answer 
is C.

D: 16 = 6I + 2 → 14 = 6I → 14/6 = I. I is not an integer. → Eliminate D.

E: 18 = 6I + 2 → 16 = 6I → 16/6 = I. I is not an integer. → Eliminate E.

SOLUTION: The correct answer is C.
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Exercise: Factors and Multiples

Discrete Quantitative Questions

For each question, select one answer, unless the instructions state otherwise. 

 1. What is the greatest common factor of 16, 24, and 72?

A  2
B  4
C  8
D  12
E  16

For this question, write your answer in the box.

 2. What is the least common multiple of 6, 8, and 15?

For Questions 3 and 4, indicate all the answer choices that apply.

 3. If x is divisible by 12 and y is divisible by 8, then which of the following 
must be true?

A  xy is a multiple of 48
B  64 is a factor of xy
C  xy is not divisible by 5
D  32 is a factor of xy

 4. If a is divisible by 6 and by 8, which of the following must be true?

A  a is divisible by 4
B  a is divisible by 12
C  a is divisible by 48

 5. What is the greatest integer, k, such that 5k is a factor of the product of the 
integers from 1 through 24, inclusive?

A  1
B  2
C  3
D  4
E  5
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Quantitative Comparison Questions

Each of the following questions consists of two quantities, Quantity A and Quantity 
B. You are to compare the two quantities. You may use additional information 
centered above the two quantities if additional information is given. Choose

A  if Quantity A is greater
B  if Quantity B is greater
C  if the two quantities are equal
D  if the relationship between the two quantities cannot be determined

x is a multiple of 12

   QUANTIT Y A QUANTIT Y B

 1.       A  B  C  D  

18 is a factor of x

   QUANTIT Y A QUANTIT Y B

 2.       A  B  C  D  
 

x is an integer

   QUANTIT Y A QUANTIT Y B

 3.       A  B  C  D  

When the integer y is divided by 6, the remainder is 1.

   QUANTIT Y A QUANTIT Y B

 4.       A  B  C  D  

The remainder when 
x is divided by 3

The remainder when 
x is divided by 6

The number of 
unique prime 
factors of x

2

The remainder when 
x is divided by 4

4

The remainder when 
y is divided by 5

2

160 PART 4 ■ MATH REVIEW



Exercise Answers

Discrete Quantitative Questions

 1. C Determine the prime factorization of each of the numbers. 
16 = 2 × 2 × 2 × 4

24 = 2 × 2 × 2 × 3

72 = 2 × 2 × 2 × 3 × 3

Each term contains three 2s. The greatest common factor is thus 2 × 2 × 2 = 8.
 2. 120 The LCM of a set must contain the prime factorization of each term in 

the set. First, find the prime factorization of each term in the set:
 6 = 2 × 3

 8 = 2 × 2 × 2

15 = 5 × 3

The LCM must thus have the factors of 6: 2 × 3. The LCM must have the 
factors of 8: 2 × 2 × 2. Since 6 contains a 2, the LCM will contain all the factors 
of 8 and 6 when it has 2 × 2 × 2 × 3 in its prime factorization. For the LCM to 
contain the factors of 15, an additional 5 is required. Thus the LCM is: 2 × 2 × 
2 × 3 × 5 = 120.

 3. A and D Since x is divisible by 12, it must contain the prime factors of 12. The 
prime factorization of 12 is 2 × 2 × 3. Since y is divisible by 8, it must contain 
the prime factors of 8. The prime factorization of 8 is 2 × 2 × 2. xy must 
contain all the prime factors of x and all the prime factors of y. Thus the prime 
factorization of xy must contain 2 × 2 × 2 × 2 × 2 × 3. Note that xy can contain 
other prime factors as well, but the ones just given are the only prime factors 
that it has to contain.

Choice A: Since the prime factors of xy can be combined to yield 48, 48 
must be a factor of xy, which means xy is a multiple of 48. → Choice A 
is true.

Choice B: The prime factorization of 64 is 2 × 2 × 2 × 2 × 2 × 2. The 
factorization 2 × 2 × 2 × 2 × 2 × 3 does not contain the prime factorization 
of 64. Thus 64 is not necessarily a factor of xy. → Eliminate Choice B.

Choice C: The information in the question tells you which prime factors xy 
must have, but it does not eliminate the possibility that xy has other factors. 
Thus it cannot be determined whether 5 is a factor of xy. → Eliminate 
Choice C.

Choice D: The prime factorization of 32 is 2 × 2 × 2 × 2 × 2. The 
factorization 2 × 2 × 2 × 2 × 2 × 3 contains the prime factorization of 32. 
Thus 32 is a factor of xy. → Choice D is true. 

The correct answer is A and D.
 4. A and B Since this is a “must be true” question, identify only what is 

necessarily true about a. Since a is a multiple of 6 and 8, a must contain the 
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prime factors of 6 and 8. Though a could equal 6 × 8 = 48, a must equal the 
LCM of 6 and 8, which is 24. Since a must be a multiple of 24, it must contain 
the factors of 24. 4 is a factor of 24, so Choice A is true. 12 is a factor of 24, so 
Choice B is true. 48 is not a factor of 24, so Choice C is not necessarily true. 
The correct answer is A and B.

 5. D For the purpose of this question, let’s express “the product of the integers 
from 1 through 24, inclusive” as 24!. For 5k to be a factor of 24!, 5k must divide 
evenly into 24!. For this to be true, the value of k cannot exceed the number 
of times 5 appears in the prime factorization of 24!. The greatest value for k 
will thus equal the number of times that 5 appears in the prime factorization 
of 24!. To determine the number of times that 5 appears in the prime 
factorization of 24!, look at the multiples of 5 from 1–24, inclusive: 5 = 5(1).  
10 = 5(2). 15 = 5(3). 20 = 5(4). There are thus four 5s in the prime factorization 
of 24!. The maximum value for k is thus 4. The correct answer is D.

Quantitative Comparison Questions 

 1. C If x is a multiple of 12, then the factors of 12 must be factors of x. Since 3 is a 
factor of 12, 3 is a factor of x. Thus x divided by 3 yields a remainder of 0. Since 
6 is a factor of 12, 6 is a factor of x. Thus x divided by 6 yields a remainder of 0.

 2. D Since 18 is a factor of x, the prime factors of 18 must be prime factors of 
x. The prime factorization of 18 is 3 × 3 × 2. Thus 18 has two unique prime 
factors, meaning x must have at least two unique prime factors. However, 
since you have no additional information about x, you do not know whether it 
has additional prime factors. For example, x could equal 90, which has a prime 
factorization of 3 × 3 × 2 × 5. In this case, x has three unique factors. The 
relationship cannot be determined.

 3. B The remainder must always be smaller than the divisor. Thus the value in 
quantity A must be less than 4.

 4. D Plug in the numbers. If y = 7, the value in Quantity A is 2. In this case, the 
two quantities are equal. If y = 13, the value in Quantity A is 3. In this case, 
Quantity A is greater. The relationship cannot be determined.

Odds and Evens

An even number is any integer that has 2 as a factor; for example, 4, 28, –12, –6, 
and so on.

Zero is an even number!

 An odd number is simply the opposite: any number that does not have 2 as 
a factor, for example, 1, 9, –13, and so on. The GRE will expect you to know the 
following rules. Though testing numbers is certainly helpful on these questions, 
you will ultimately save time on the test by committing these rules to memory!
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Addition and Subtraction

Property 1: In addition or subtraction, the result will be even if the numbers being 
added or subtracted are the same (both odd or both even), and the result will be 
odd if the numbers being added or subtracted are different (one odd and one even).

PROPERTY EXAMPLE

odd +/– odd = even 3 + 5 = 8

even +/– even = even 4 + 10 = 14

even +/– odd = odd 8 – 3 = 5

odd +/– even = odd 5 + 8 = 13

Multiplication

Property 2: For a product to be even, at least one of the factors must be even.

PROPERTY EXAMPLE

even × even = even 4 × 6 = 24

even × odd = even 6 × 5 = 30

odd × even = even 3 × 8 = 24

odd × odd = odd 7 × 5 = 35

even × . . . = even 4 × 5 × 7 × 11 = 1,540

(even)x = even 43 = 64

(odd)x = odd 33 = 27

 Let’s look at a sample question that tests these properties:

For this question, indicate all of the answer choices that apply.

If x and y are integers and 3x + 2y is even, then which of the following must 
be true?

A  x is even
B  x is odd
C  xy is even
D  x + y is even
E  x2 is odd

SOLUTION: Use properties of odds and evens to deduce what must be true 
about the variables.

3x + 2y = even
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Look at each term separately: you don’t know whether 3x is odd or even, 
since you don’t know whether x is odd or even. However, whether y is odd 
or even, 2y will always be even since 2y has 2 as a factor. So think of the 
equation as:

3x + even = even

From the addition and subtraction rules, you know that even + even = even. 
Therefore, 3x must be even. For the product 3x to be even, the term must 
have an even factor. 3 is not even, so x must be even.

SOLUTION: The correct answer is A and C
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Exercise: Odds and Evens

Discrete Quantitative Questions

 1. If x is an integer, and 3x2 is even, then which of the following must be 
true?

A  x + 3 is even
B  x2 – 1 is even
C  x + 4 is even
D  x

2 is even
E  x

2 is odd

 2. If –x/7 is even, then which of the following must be true?

A  x is odd
B  x is even
C  x is negative
D  x is positive
E  x is a prime number

For Questions 3 to 6, indicate all of the answer choices that apply.

 3. If x and y are integers, and x2 – y2 is even, then which of the following 
must be true?

A  x – y is even
B  x + y is even
C  (x + y)2 is even
D  xy is even
E  x

y is even
F  x2 – xy is even

 4. If x is an even integer, then which of the following must be true?

A  x2 + 2 is even
B  x

2 is even
C  4

x is even
D  x7 is even
E  x2 is a multiple of 4
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 5. If x and y are both integers and x(y +3) is odd, then which of the following 
must be true?

A  x is even
B  y is even
C  xy is odd
D  xy is even
E  x is odd
F  y is odd

 6. If a, b, and c are positive integers, a + b = 12, and bc = 15, then which of 
the following must be true?

A  b + c is even
B  ab is even
C  ac is odd
D  a – c is even
E  abc is odd

Exercise Answers

 1. C Exponents are irrelevant when considering properties of odds and evens. So 
if 3x2 is even, then 3x is even. If 3x is even, then 3x must have an even factor. 3 
is not even, so x must be even. If x is even, then x + 4 is always even. You may 
be wondering about Choice D: note that even when x is even, x2 is not always 
even. For example, if x = 6, x2 = 3, which is not even.

 2. B Plug in values for x that would satisfy the given information. Try x = 14. In 
this case, –14

7  = –2. –2 is even, so 14 is a possible value for x. Thus choices B and 
D are possibilities. However, if x = –14, the given information will still be true: 
–(–14)

7  = 2 = even. Thus x can be positive or negative. Eliminate Choice D. The 
correct answer is B. An important takeaway from this question is that the sign 
is irrelevant in odd and even questions.

 3. A, B, C, and F Since exponents are irrelevant when working with odds and 
evens, the fact that x2 – y2 is even implies that x – y is even. If the difference 
between two numbers is even, then x and y must both be odd or both be even. 
For cases where they are both odd or both even, A, B, C, and F will always be 
true. (You can plug in numbers to confirm.)

 4. A, B, and E Evaluate each choice.

Choice A: An even number to any power yields an even. An even + even = 
even. → A is true.

Choice B: If x is 4, then x
2 = 2 = even. If x = 6, then x2 = 3, which is odd.  

→ B is not always true.

Choice C: If x is 4, then 4x = 1, which is odd. → C is not always true.

Choice D: An even to any power yields an even. → D is true.
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Choice E: If x is 2, then x2 = 4. 4 is a multiple of 4. If x is 8, then x2 = 64. 64 
is a multiple of 4. Both cases lead to the conclusion that x2 is a multiple of 4.  
→ E is true.

 5. B, D, and F For a product to be odd, all factors must be odd. Thus x and  
(y + 3) must be odd. If y + 3 is odd, then y is even. Now evaluate the choices:

Choice A: As previously shown, x is odd. → A is not true.

Choice B: As previously shown, y is even. → B is true.

Choice C: For a product to be odd, all factors must be odd. As previously 
shown, y is even. Thus xy is even. → C is not true.

Choice D: See the explanation for C. → D is true

Choice E: See the explanation for A. → E is true

Choice F: See the explanation for B. → F is not true
 6. A, C, D, and E Since a + b is an even integer, a and b must both be odd  

or both be even. Since bc is an odd integer, b and c must both be odd.  
If a + b = even and b = odd, then a = odd. Thus a, b, and c are all odd.  
Evaluate the choices:

Choice A: odd + odd = even → A is true.

Choice B: odd × odd = odd → B is not true.

Choice C: odd × odd = odd → C is true.

Choice D: odd – odd = even → D is true.

Choice E: odd × odd × odd = odd → E is true.

Positives and Negatives

All About Zero

A number’s position in relation to zero determines its sign. If a number is greater 
than zero, then it is positive. If a number is less than zero, it is negative.

Number line

0

PositiveNegative

Generally, when you are told or asked whether a term is greater than zero or less 
than zero, you should interpret it using properties of positives and negatives. For 
example, if you are told that xy > 0, think of this information as “xy is positive,” 
and proceed to use the rules covered in this chapter. As with odds and evens, you 
will need to know certain properties of positive and negative numbers.
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Multiplication and Division

When multiplying or dividing two terms, the result will be positive if the terms 
are the same sign (both positive or both negative) and negative if the two terms are 
different signs (one positive and one negative).

+ × + = + + ÷ + = +
− × − = + − ÷ − = +
− × + = − − ÷ + = −
+ × − = − + ÷ − = −

If 1
y – x < 0, then which of the following must be true?

A  y > 0
B  x > 0
C  xy > 0
D  y > x
E  x > y

SOLUTION: If 1
y – x is negative, then the numerator and denominator must 

have different signs. Since the numerator is positive, y – x must be negative. 
Algebraically y – x < 0. Add x to both sides: y < x. Of the choices, the only 
one matching what you have deduced is E.

Many positive/negative questions will raise the terms to an exponent. 
For such questions, it’s important to remember a property that is 
covered in Chapter 11 on quadratics: When a variable is raised to an even 
exponent, the result will always be positive. When a variable is raised to an 
odd exponent, the sign of the result will always be the same as the sign of 
the base.

If a4b3c7 > 0, then which of the following must be true?

A  a > 0
B  b > 0
C  bc > 0
D  b/c > 0
E  ab > 0
F  abc > 0

SOLUTION: You are not told the sign of any of the unknowns, but since a is 
raised to an even exponent, you know that a2 is positive. Thus you have:  
(+) × (b3) × (c7) > 0. Since + × + = +, it must be true that b3 × c7 is positive. 
Since b and c are each raised to odd exponents, the signs of b3 and c7 will be 
the same as the signs of b and c, respectively. Thus you know that bc > 0.  
If bc > 0, then b and c must have the same sign, meaning that their product 
and their quotient are positive. The correct answer is C and D.
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Many test-takers mistakenly assume that since a4 > 0, a must be greater than zero. 
However, remember that even exponents hide the sign of the base. Whether the 
base is positive or negative, the result of a variable raised to an even exponent will 
always be positive. Thus F is not necessarily true.

Quantitative Comparison Strategy: Positives and Negatives

The GRE loves testing properties of positives and negatives in Quantitative 
Comparison questions. One important building block of success for the savvy test-
taker is to identify situations in which these properties are being tested.

Situation 1 You are told that an unknown is greater than or less than zero.

If the stem says that x > 0, then you know that x is positive. If it says that xy < 0, 
then you know that xy is negative. Once you recognize that these properties are 
being tested, you can then start using the rules that have been covered.

Situation 2 One of the quantities has a value of zero.

If you are comparing an unknown to zero, your ultimate goal is to determine the 
sign of that unknown. Remember that you can determine its sign without knowing 
its actual value.

x ≠ 0

   QUANTIT Y A QUANTIT Y B

   x16 + 1 0 A  B  C  D

SOLUTION: Since you are comparing (x16 + 1) to zero, you should focus on 
determining the sign of Quantity A. Since the exponent on x16 is even, x16 > 0. 
Thus x16 + 1 > 0. The correct answer is Quantity A.

Situation 3 One of the quantities has an even exponent,  
and the other quantity has an odd exponent.

Since the result of an even exponent hides the sign of the base, and the result of an 
odd exponent preserves the sign of the base, these properties are fertile ground to 
test your knowledge of positives and negatives.

q is an integer

   QUANTIT Y A QUANTIT Y B

   (–4,012)2q (–4,012)2q + 1 A  B  C  D

SOLUTION: In both quantities, the base is negative. Since the exponent in 
Quantity A is even, the value in Quantity A must be positive. Since the 
exponent in Quantity B is odd, the value in Quantity B must be negative. The 
correct answer is A.
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 Finally, when testing numbers for Quantitative Comparison questions testing 
positives and negatives, you should always test at least one negative case and one 
positive case. You want to play devil’s advocate, and the best way to do so is by 
choosing numbers with different signs.

x > y; xy ≠ 0

   QUANTIT Y A QUANTIT Y B

   x2 y2 A  B  C  D

SOLUTION: The even exponents in the quantities should clue you in that the 
question might be addressing properties of positives and negatives. Let’s thus 
choose positive and negative cases for x and y:

Case 1: x = 3 and y = 2. Quantity A: 32 = 9. Quantity B: 22 = 4. Quantity A is 
greater. The answer is A or D.

Case 2: x = 3 and y = –2. Quantity A: 32 = 9. Quantity B: –22 = 4. Quantity A 
is still greater. Though you might be tempted to stop here and select A, notice 
that you have not looked at situations where both values are negative.

Case 3: x = –5 and y = –6. Quantity A: –52 = 25. Quantity B: –62 = 36. In 
this case, Quantity B is greater. A relationship cannot be determined, so the 
answer is D.

170 PART 4 ■ MATH REVIEW



Exercise: Positives and Negatives

Discrete Quantitative Questions

 1. If a < b < 0, then which of the following must be true?

A  ab < 0
B  a + b > 0
C  a

b < 0
D  b – a > 0
E  a – b > 0

 2. If xy > 0 and yz < 0, then which of the following must be negative?

A  xyz
B  xy2z
C  x2y2z
D  x2y2z2

E  xy
z

 3. If ab2 > 0 and ac < 0, then which of the following must be true?

A  ab >0
B  b > 0
C  a

c  < 0
D  b2c < 0
E  a(c2) > 0

 4. If 0 > x > y, then which of the following must be true? (Indicate all 
that apply.)

A  x2 – y2 < 0
B  y – x < 0
C  1

x2 < 1
D  x + y

x  > 0
E  y2 – x2 < 0
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 5. If x – a
z2 + 1 > 0, then which of the following must be true?

A  x > 0
B  x < a
C  x > a
D  xa > 0
E  x + a > 0

 6. If xy > 0 and x + y > 0, then which of the following must be true?

A  x < 0
B  |x| > |y|
C  x > 0
D  x

y > 0
E  y > 0

Quantitative Comparison Questions

Each of the following questions consists of two quantities, Quantity A and Quantity 
B. You are to compare the two quantities. You may use additional information 
centered above the two quantities if additional information is given. Choose

A  if Quantity A is greater
B  if Quantity B is greater
C  if the two quantities are equal
D  if the relationship between the two quantities cannot be determined

0 > a > b

   QUANTIT Y A QUANTIT Y B

 1.  a2 b4 A  B  C  D

|x| > |y|

   QUANTIT Y A QUANTIT Y B

 2.  x2 y2 A  B  C  D

a and b do not equal zero

   QUANTIT Y A QUANTIT Y B

 3.  –(a2)(b4) (–a)2(–b)4 A  B  C  D
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a
b = 4

   QUANTIT Y A QUANTIT Y B

 4.  a b A  B  C  D

a
b > 0

   QUANTIT Y A QUANTIT Y B

 5.  ab 0 A  B  C  D

p2q3>0 
p3q2 > 0

   QUANTIT Y A QUANTIT Y B

 6.  pq 0 A  B  C  D

a2b3c5 >0 
a3b4c5 < 0

   QUANTIT Y A QUANTIT Y B

 7.  ab 0 A  B  C  D
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Exercise Answers

Discrete Quantitative Questions

 1. D Since a and b are negative, their product and quotient must be positive. 
Thus eliminate A and C. The sum of two negatives is a negative. Thus eliminate 
B. For D and E, choose values. Let a = –4 and b = –3. Evaluate the expression 
in D: –3 – (–4) = –3 + 4 = 1. 1 > 0, so D is true. Evaluate the expression in E:  
–4 – (–3) = –4 + 3 = –1. –1 is not greater than zero. Eliminate E.

 2. B If xy is positive, then x and y must have the same sign. If yz is negative, then 
y and z must have different signs. If x and y have the same sign and y and z 
have different signs, then x and z must have different signs, meaning xz < 0. 
Use this information in each choice. For A, you know that xz < 0, but you do 
not know the sign of y, so you do not know whether the product is negative.  
In B, you know that y2 > 0 (because of the even exponent) and that xz < 0.  
(–)(+) = (–), so Choice B is negative. In C, you know that x2y2 must be positive 
because of the even exponents, but you do not know the sign of z. In D, all the 
variables are raised to even exponents, so the result must be positive. In E, you 
know that xy > 0, but you do not know the sign of the denominator. The only 
choice that must be negative is B.

 3. C, D, and E In the first inequality, you know that a must be positive since b2 
is positive. In the second inequality, you know that a and c must have different 
signs. If a > 0, and a and c have different signs, then c < 0.

 4. A, B, and D Since this is a “must be true” question, it is helpful to plug in 
values for x and y. First, plug in integers, and then fractions.

Case 1: x = –0.5 and y = –0.75. Plug these values into the choices:
A: –0.52 – (–0.75)2 < 0 → True

B: –0.75 – (–0.5) < 0 → True

C: 1
–0.52 < 1 → False

D: –0.5 + –0.75
–0.5  > 0 → True

E: –0.752 – (–0.5)2 < 0 → False

Now plug in integers for the choices that yielded true in Case 1. Let x = –2  
and y = –3.

A: –22 – (–3)2 < 0 → True

B: –3 – (–2) < 0 → True

E: –2 + –3
–2  > 0 → True

Since 1, 2, and 4 remain true for both conditions, those are the answers.
 5. C For a fraction to be positive, the numerator and denominator must have the 

same sign. Since z is raised to an even exponent, you know that z2 must equal 
at least zero. Therefore, z2 + 1 must be positive. If the denominator of this 
fraction is positive, then the numerator is also positive. Thus x – a > 0.  
Add a to both sides: x > a.
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 6. C, D, and E If xy > 0, then x and y are both positive or both negative. If x and 
y are both negative, then x + y < 0. The condition that x and y are both negative 
does not satisfy the given information. Thus to satisfy the given information, 
x and y must both be positive. If x and y are both positive, then choices C, D, 
and E are true.

Quantitative Comparison Questions

 1. B From the stem, you know that a and b are both negative, and that b is more 
negative than a. Since the exponents in the columns are even, the signs of a 
and b will not affect the value of the outcome. Instead, what is relevant is the 
absolute values of a and b. Since b is more negative than a, its absolute value is 
greater. When you raise b to the 4th power, the result will therefore be greater 
than when you raise a to the 2nd power.

 2. A Plugging in numbers is a good strategy here. Since the columns have even 
exponents, the signs will not matter. So choose fractions and integers.

Case 1: x = 12 and y = 13. In this case, the value of column A is 1
4 and  

the value of column B is 19. Quantity A is greater, so the answer is A or D.

Case 2: Plug in new values to prove D: x = 3 and y = 2. In this case, the 
value of column A is 9, and the value of column B is 4. Quantity A is still 
greater.

 3. B Though it would appear that you do not have sufficient information about a 
and b, keep in mind that the even exponents and the signs will help you make 
inferences. In Quantity A, a2 and b4 must be positive (because of the even 
exponents). Thus their product is positive. Multiply this product by –1, and 
the result is negative. In Quantity B, –a2 and –b4 are both positive. Thus their 
product is positive. The value in Column B is greater.

 4. D Since ab equals a positive number, a and b must have the same sign. 
However, you do not know what the signs are. If a = 8, then b = 2, and 
Quantity A is greater. But if a = –8, then b = –2, and Quantity B is greater. 
There is more than one relationship, so the answer is D.

 5. A If ab > 0, then a and b must have the same sign. If a and b have the same 
sign, then their product must be positive. Thus ab > 0, and the correct answer 
is A.

 6. A Your first step should be to make inferences from the stem. Inequality 1: 
you know that p2q3 > 0. Because of the even exponent, p2 must be positive. 
Thus q3 must be positive. If q3 is positive, then q > 0 (remember, odd exponents 
preserve the sign of the base). Inequality 2: you know that p3q2 > 0. Because 
of the even exponent, q2 must be positive. Thus p3 must be positive. If p3 is 
positive, then p > 0. Positive × positive = positive, so pq > 0.

 7. B Your first step should be to make inferences from the stem. Inequality 1: 
because of the even exponent, you know that a2 > 0. Thus b3c5 > 0. Because of 
the odd exponents, b3 and c5 will have the same signs as b and c, respectively. 
Thus bc > 0. Inequality 2: because of the even exponent, you know that b4 > 0. 
Thus a3c5 < 0. Because of the odd exponents, a3 and c5 will have the same signs 
as a and c, respectively. Thus ac < 0. Now you know that bc > 0 and ac < 0.  
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If bc > 0, then b and c must have the same sign. If ac < 0, then a and c must 
have different signs. Therefore, a and b must have different signs, and their 
product must be negative.

Evenly Spaced Sets

An evenly spaced set is any series of numbers in which the spacing between 
consecutive terms is constant. The most basic example of an evenly spaced set is 
consecutive integers. In the set 1, 2, 3, 4, 5, the spacing between successive terms  
is 1. Other examples are:

2, 4, 6, 8 . . .
10, 15, 20 . . .
3, 8 13, 18 . . .

Note that you can describe the first example as consecutive even 
integers and the second example as consecutive multiples of 5. Though 
the items in the third set are not multiples of the same number, the set is 
still evenly spaced since the increment between successive terms is 5.

Properties of Evenly Spaced Sets

The GRE will expect you to know certain properties of evenly spaced sets.
 Property 1: All the terms in an evenly spaced set can be expressed using one of 
the terms in the set.

If the sum of three consecutive multiples of 4 is 60, what is the value of the 
smallest term?

SOLUTION: Approaching this algebraically, you can let a = the smallest term, 
b = the middle term, and c = the largest term. Therefore, a + b + c = 60. But 
notice that you have additional information about these variables! Since you 
are dealing with consecutive multiples of 4, you can let b = a + 4 and c = b + 
4 = a + 8. Thus using substitution, you can arrive at one equation with one 
variable:

 a + (a + 4) + (a + 8) = 60

 3a + 12 = 60

 3a = 48

 a = 16

 Property 2: The average (arithmetic mean) of an evenly spaced set = the median 
of the set = the average of the endpoints.
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What is the average of x, x + 4, x + 8, x + 12, and x + 16?

SOLUTION: Recognize that each term is 4 greater than the previous term. You 
thus have an evenly spaced set. To find the average, you need the median, 
which in this case, is x + 8.

What is the average of the integers from 15–21, inclusive?

SOLUTION: Since average = median for an evenly spaced set, you could list out 
all the terms and find the median. But a faster approach would be to take the 
average of the endpoints: 15 + 21

2  = 18. The average is 18.

 Property 3: Use the following formula to determine the number of terms in an 
evenly spaced set:

(last item in the set – first item in the set)/increment + 1

Example: How many integers are there from 6–10, inclusive?

SOLUTION: Note that inclusive means that you will include both endpoints of 
the set when determining the answer. You might be tempted to simply take 
the difference of 10 and 6 and arrive at 4 as your answer, but this would omit 
one of the items. If you list out the numbers, you will see that there are five 
(6, 7, 8, 9, and 10). Using the preceding formula, you arrive at:

10 – 6
1  + 1 = 5

How many multiples of 15 are there from 40–160, inclusive?

SOLUTION: Before using the formula, note that the endpoints of this set are 
not multiples of 15. To use the formula, you need the endpoints to have 
the property that the formula specifies (in this case, multiples of 15). Your 
endpoints will thus be 45 (the smallest multiple of 15 that is greater than 40) 
and 150 (the greatest multiple of 15 that is less than 160). Now you know that 
your endpoints are 45 and 150, and the increment between each term in the 
set is 15. Plug these values into the formula:

150 – 45
15  + 1 = 105

15  + 1 = 7 + 1 = 8

 Property 4: To determine the sum of the values in an evenly spaced set, use the 
average formula: A × N = S.
 Properties 2 and 3 specified how to determine the average and number of items 
in a set, so using these properties, you can determine the sum of a set.

What is the sum of the even integers from 4–180, inclusive?
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SOLUTION: Based on Property 4, you should multiply the average and the 
number of items in the set. From Property 2, you know that the average of 
an evenly spaced set equals the average of the endpoints: 180 + 4

2  = 92. Using 
Property 3, you can determine the number of items:

180 – 4
2  + 1 = 89

SOLUTION: A × N = S, so 92 × 89 = S = 8,188.

Quantitative Comparison Strategy: Evenly Spaced Sets

Many Quantitative Comparison questions testing evenly spaced sets will give you 
large sets of values. As is always the case with Quantitative Comparison questions, 
you should minimize calculations by comparing the quantities and identifying 
what terms they have in common:

   QUANTIT Y A QUANTIT Y B

        A  B  C  D  
 

SOLUTION: Instead of calculating, identify similarities between the two 
columns.

Quantity A can be rewritten as: (1 + 2 + 3 . . . 6) + (7 + 8 . . . 28).

Quantity B can be rewritten as: (7 + 8 . . . 28) + 29.

SOLUTION: The two quantities share the sum of the terms from 7–28, inclusive. 
You can thus subtract this sum from both quantities. The new comparison is:

   QUANTIT Y A QUANTIT Y B

   1 + 2 + 3 + 4 + 5 + 6 29 A  B  C  D

SOLUTION: The value in Quantity A = 21. 21 < 29, so Quantity B is greater.

The sum of the even 
integers from 1–28, 
inclusive

The sum of the odd 
integers from 7–29, 
inclusive
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Exercise: Evenly Spaced Sets

Discrete Quantitative Questions

 1. If the sum of four consecutive even integers is 44, what is the value of the 
second-largest integer in the set?

A  10
B  12
C  14
D  16
E  18

 2. What is the median value of the integers from 14–80, inclusive?

A  43
B  44
C  45
D  46
E  47

For this question, write your answer in the box.

 3. How many integers from 1–120, inclusive, are multiples of 3 or 4?

 4. How many even multiples of 9 are there from 1–1,000, inclusive?

A  55
B  56
C  109
D  110
E  111

 5. In a series of six consecutive integers, the sum of the first three integers  
is 93. What is the sum of the last three integers?

A  96
B  99
C  102
D  105
E  108
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 6. What is the sum of the multiples of 3 from 11–110, inclusive?

A  1,980
B  2,057
C  3.228
D  4,573
E  6,050

For this question, write your answer in the box.

 7. How many integers from 5–100 yield a remainder of 1 when divided by 6?

 8. In a series of eight consecutive integers, the third term is 7. What is the 
sum of the eight integers?

A  42
B  56
C  64
D  68
E  72

 9. What is the difference between the sum of the even integers from 1–100 
and the sum of the odd integers from 1–100?

A  0
B  25
C  26
D  50
E  52

 10. What is the difference between the number of integers from 50–60, 
inclusive, and the sum of the integers from 50–60, inclusive?

A  11
B  44
C  55
D  594
E  605
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 11. In a series of twenty consecutive integers, the sum of the first two integers 
is 37. What is the sum of the last three integers in the set?

A  107
B  108
C  109
D  110
E  111

Quantitative Comparison Questions

Each of the following questions consists of two quantities, Quantity A and Quantity 
B. You are to compare the two quantities. You may use additional information 
centered above the two quantities if additional information is given. Choose

A  if Quantity A is greater
B  if Quantity B is greater
C  if the two quantities are equal
D  if the relationship between the two quantities cannot be determined

A series of consecutive integers has more positive 
integers than negative integers.

   QUANTIT Y A QUANTIT Y B

 1.       A  B  C  D  

   QUANTIT Y A QUANTIT Y B

 2.       A  B  C  D  
 

   QUANTIT Y A QUANTIT Y B

 3.       A  B  C  D  
 

   QUANTIT Y A QUANTIT Y B

 4.       A  B  C  D  
 

   QUANTIT Y A QUANTIT Y B

 5.       A  B  C  D  
 

The sum of the 
integers in the series

0

The product of the 
integers from 6–61, 
inclusive

The product of the 
integers from 2–60, 
inclusive

 The average of all 
the integers from 
2–20, inclusive

12

The sum of the 
integers from 8–25, 
inclusive

The sum of the 
integers from 1–24, 
inclusive

The number of even 
integers from 2–20, 
inclusive

9
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Exercise Answers

Discrete Quantitative Questions

 1. C Let the smallest integer = x. Therefore:

 x + (x + 2) + (x + 4) + (x +6) = 44

 4x + 12 = 44

 4x = 32

 x = 8

The second-largest integer is x + 6. Substitute 8 for x: 8 + 6 = 14.
 2. E Use Property 2: The average (arithmetic mean) of an evenly spaced set =  

the median of the set = the average of the endpoints. In this question, the 
fastest way to determine the median is to take the average of the endpoints:  
14 + 80

2  = 94
2  = 47.

 3. 60 Use Property 3 to determine how many multiples of 3 there are from 
1–120, inclusive. The lower bound is 3 and the upper bound is 120. Thus the 
number of multiples of 3 = 120 –3

3  + 1 = 40. Now use Property 3 to determine 
how many multiples of 4 there are from 1–120, inclusive. The lower bound is 4 
and the upper bound is 120. Thus the number of multiples of 4 = 120 – 4

4  + 1 = 
30 → 40 + 30 = 70. But there’s an issue: You have double-counted the multiples 
of 12. You thus need to determine how many multiples of 12 there are from 
1–120, inclusive, and subtract that value from 70. Use Property 3 again: The 
number of multiples of 12 from 1–120, inclusive, is 120 – 12

12  + 1 = 10. Thus the 
answer is 70 – 10 = 60.

 4. A An even multiple of 9 is any number that has 9 and 2 as factors, in other 
words, a multiple of 18. You are thus looking for the number of multiples of 18 
from 1–1,000, inclusive. The smallest value in the set is 18. The largest value in 
the set is 990. Substitute these values into the formula from Property 3:

990–18
18  + 1 = 5

 5. C In an evenly spaced set, median = average, so the median of the first three 
terms will equal sum

number of items = 93
3  = 31. Since each set has three terms, and 

all the values are consecutive, the median of the next three terms will be 3 
greater than the median of the first three terms: 31 + 3 = 34. Use Property 4 to 
determine the sum of the last three terms:

average × number of items = sum

 ↓  ↓  ↓
 34 × 3 = 102

 6. A Before using any of the relevant formulas, recognize that since the question 
concerns multiples of 3, the endpoints are 12 and 108. Based on Property 4: 
average × number of items = sum. From Property 2, you know that the average 
of an evenly spaced set equals the average of the endpoints: 108 + 12

2  = 60.  
Using Property 3, you can determine the number of items:

108 – 12
3  + 1 = 33
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Plug these values into the formula:

average × number of items = sum

 ↓  ↓  ↓
 60 × 33 = 1,980

 7. 16 Though it might be difficult to see, the numbers in this set are evenly 
spaced. Think of numbers that yield a remainder of 1 when divided by 6: 7, 13, 
19, and so on. The spacing is thus 6. Use Property 3 to determine the number 
of items in the set:

last – first
spacing  + 1

The last term will be the greatest number smaller than 100 that yields a 
remainder of 1 when divided by 6: 97. The first term will be the smallest 
number greater than 5 that yields a remainder of 1 when divided by 6: 7. Now 
plug these values into the formula:

97 – 7
6  + 1 = 16

 8. D Use Property 4 to determine the sum:

average × number of items = sum

You are told that the set contains eight consecutive integers, so to calculate the 
sum, you must determine the average. The average of an evenly spaced set = 
the median. Since the given set has an even number of terms, the median will 
be the average of the two middle terms (in this case, the 4th and 5th terms). If 
the third term is 7, then the 4th term is 8 and the 5th term is 9. The average of 
these two terms is 8.5. Now substitute 8.5 for the average and 8 for the number 
of items:

average × number of items = sum

 ↓  ↓  ↓
 8.5 × 8 = 68

 9. D Though you can use the previously discussed formulas, it would be faster 
to recognize that from 1–100, there are an equal number of odd integers and 
even integers. Since there are 100 terms in the set, 50 will be odd and 50 will 
be even. Each even term will be 1 greater than each corresponding odd term. 
Since there are 50 terms, the sum of the even terms will be 50 more than the 
sum of the odd terms.

10. D Use Property 3 to determine the number of integers from 50–60, inclusive:
last – first
spacing  + 1

60 – 50
1  + 1 = 11

Use Property 4 to determine the sum of the integers in the set:

average × number of items = sum
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The average of an evenly spaced set = the average of the endpoints. The 
endpoints of the set are 50 and 60. Their average is 50 – 60

2  = 55. You know 
from earlier that the number of items in the set is 11. Plug these values into 
the formula:

average × number of items = sum

 ↓  ↓  ↓
 55 × 11 = 605

Subtract the sum from the number of items: 605 – 11 = 594.
 11. B Let x be the first integer in the set and x + 1 be the next integer. You know:

 x + (x + 1) = 37

 2x + 1 = 37

 2x = 36

 x = 18

To find the sum of the last three integers, determine the value of the last 
integer and work from there to get the value of the previous two integers.  
If the first integer is 18, then the 20th term in the set will be 18 + 19 = 37.  
The values of the 2nd-to-last and 3rd-to-last terms are 36 and 35, respectively. 
35 + 36 + 37 = 108.

Quantitative Comparison Questions

 1. A If a series of consecutive integers has more positive than negative numbers, 
the positive numbers must all offset the negative numbers. Thus the sum of the 
series will be positive. You can also see this by testing numbers. Try –2, –1, 0, 
1, 2, 3. The sum is greater than zero. Try –4, –3, –2, –1, 0, 1, 2, 3, 4, 5. The sum 
is still greater than zero.

 2. A Don’t calculate! Determine how the two columns differ.
Column A can be rewritten as (6 + 7 + 8 . . . 60) + 61.

Column B can be rewritten as: 2 + 3 + 4 + 5 + (6 + 7 + 8 . . . 60).

Subtract (6 + 7 + 8 . . . 60) from both columns. The new comparison is 61 
versus (2 + 3 + 4 +5). 2 + 3 + 4 + 5 = 14. 61 is greater than 14. Thus the value 
in Column A is greater.

 3. B If given the endpoints of an evenly spaced set, the fastest way to determine 
the average of the set is to take the average of the endpoints. The average of the 
integers from 2–20, inclusive is (20 + 2)/2 = 11. Quantity B is greater.

 4. B Don’t calculate! Determine how the two quantities differ.
Quantity A can be rewritten as: (8 + 9 + 10 . . . 24) + 25.

Quantity B can be rewritten as: 1 + 2 + 3 + 4 + 5 + 6 + 7 + ( 8 + 9 +  
10 . . . 24).
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Subtract (8 + 9 + 10 . . . 24) from both columns. The new comparison is: 
25 versus (1 + 2 + 3 + 4 + 5 + 6 + 7). 1 + 2 + 3 + 4 + 5 + 6 + 7 = 28. 28 > 25. 
Thus Quantity B is greater.

 5. A Use the formula from Property 3:
20 – 2

2  + 1 = 10
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Part-to-Whole 
Relationships

Study this chapter to learn about:

 ■ Fractions

 ■ Decimals

 ■ Percentages

 ■ Ratios

The following sections all concern part-to-whole relationships. A part-
to-whole relationship can be expressed as a fraction, decimal, percent, 
or ratio. It may seem simplistic, but envisioning a pie in these questions 
often helps conceptualize the situation. It’s equally important that you 

remember that the part must always refer to a whole. People often have a tendency 
to say things like, “I have one-fourth,” or “Jack has 20%.” But these statements 
beg the question: one-fourth of what? 20 percent of what? When expressing these 
relationships algebraically, remember that the part must always be a piece of 
some quantity.

Fractions

This section discusses fractions. A fraction is a way to represent a piece of a whole. 
Fractions look like the following:

1 → numerator
4 → denominator

C H A P T E R  10
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When thinking of fractions, imagine one pie. The denominator tells you how many 
slices the pie is broken into, and the numerator tells you how many of those slices 
you have. So the fraction 14 means you have 1 slice of a pie that has been cut into 
4 slices.

Numerator = 1 Denominator = 4

Now let’s look at what happens when the numerator and denominator of a fraction 
change. Let’s compare 18 to 14.

1
8

In this case, you are still dealing with one pie, but now the pie is broken up into 8 
slices instead of 4. One slice out of 8 is less than 1 slice out of 4. From this, you can 
derive a general rule:

As the denominator of a positive fraction increases, the value of the fraction 
decreases.

Now let’s compare 24 to 14.

1
4

2
4

Again, each fraction represents one pie, and in both cases, the number of slices is 
the same. Two slices from a 4-slice pie is more than 1 slice from a 4-slice pie. Thus 24 
is greater than 14. From this, you can derive a general rule:

As the numerator of a positive fraction increases, the value of the fraction increases.

Quantitative Comparison Strategy: Fractions

When the quantities in a Quantitative Comparison question are fractions, focus on 
the relationships between numerator and denominator. If the denominators are the 
same, the fraction with the larger numerator will be greater. If the numerators are 
the same, the fraction with the smaller denominator will be greater.

   QUANTIT Y A QUANTIT Y B

   7
100 7

1002 A  B  C  D
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SOLUTION: Since the numerators of the fractions are the same, the fraction 
with the smaller denominator will be greater. 100 < 1002. Thus Quantity A 
is greater.

x > 0

   QUANTIT Y A QUANTIT Y B

   
x

1 + 1x
  

x
1 + 2x

 A  B  C  D

SOLUTION: The fractions in the two quantities have the same numerator. 
Thus the fraction with the smaller denominator will be greater. Since 
the numerator in (1

x) is smaller than the numerator in (2
x), (1

x) is a smaller 
fraction, which means the denominator in Quantity A is smaller. Since the 
denominator in Quantity A is smaller, the value of the fraction in Quantity A 
is greater. The correct answer is A.

 What if the fractions are negative? The opposite relationships apply:

As the denominator of a negative fraction increases, the value of the fraction 
increases.

As the numerator of a negative fraction increases, the value of the fraction decreases.

To understand why this is the case, compare –(3
5) and –(2

5). You know that 35 is a 
larger piece of a pie than is 2

5. But since 35 > 25, the negative version of 35 will be more 
negative than the negative version of 25. If –(3

5) is more negative than –(2
5), then –(3

5) 
must be smaller. See the number line below for illustration:

< >

–2
  5

–3
  5

2
5

3
50

–2
  5

–3
  5

3
5

2
5

Improper Fractions

Any fraction in which the numerator is larger than the denominator is an 
improper fraction. Look at the fraction 74. In this case, the denominator is 4, which 
means the pie you are working with is cut up into 4 slices. The numerator tells you 
that you have 7 slices of this pie. If you have 7 slices of a 4-slice pie, then you have 
more than one pie. In fact, you have one 4-slice pie (4

4) and 3 additional slices of 
that pie (3

4).

4
4 + 3

4 = 7
4

 CHAPTER 10 ■ PART-TO-WHOLE RELATIONSHIPS 189



You can write this as a mixed number: 13
4. A mixed number is any number that 

is written as an integer and a fraction. To convert from a mixed number to an 
improper fraction, do the following:

1. Multiply the integer by the denominator of the fraction: in this case, 1 × 4 = 4
2. Take that product and add it to the numerator of the fraction: in this case,  

4 + 3 = 7
3. Take the result of Step 2 and put it above the original denominator: 74.

Skills Check: Improper Fractions

Write each of the following as an improper fraction. See the end of this 
section for the answers.

A  32
3

B  71
5

C  –22
3

Adding and Subtracting Fractions

When adding or subtracting fractions, your goal is to manipulate the fractions to 
have the same denominator. If you are asked to solve for 14 + 24, the answer would be 
3
4 since you are adding 1 slice of a 4-slice pie to 2 slices of a 4-slice pie. You will end 
up with 3 slices of a 4-slice pie, which means you will have 34.
 However, addition and subtraction of fractions will not always be so 
straightforward. Sometimes the fractions you are adding or subtracting will 
have different denominators, for example, 23 – 14 = ?. When adding or subtracting 
fractions with different denominators, you must first find a common denominator. 
To do so, find the smallest number that is a multiple of both denominators. In 
this case, the smallest number that is a multiple of 3 and 4 is 12. Now you need to 
manipulate both fractions to have a denominator of 12. To do so, you will multiply.

2 × 4
3 × 4 − 1 × 3

4 × 3 = 8
12 – 3

12 = 8 – 3
12  = 5

12

Note that when you multiply the denominator of the fraction by a value, 
you must multiply the numerator of the fraction by the same value. By 
doing so, you are essentially multiplying the fraction by 1, which means 
that the value of the fraction will not change.

Comparing Fractions with Different Numerators and Denominators

Using a common denominator is also helpful when comparing fractions 
whose numerators and denominators differ. Look at the following Quantitative 
Comparison question.
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   QUANTIT Y A QUANTIT Y B

   7
8 8

9 A  B  C  D

SOLUTION: Express both fractions with a denominator of 72. Quantity A:  
7
8 = 7 × 9

8 × 9 = 63
72 . Quantity B: 89 = 8 × 8

9 × 8 = 64
72 . Now the comparison is 63

72 to 64
72 . 

The fractions have the same denominator, but the numerator of the second 
fraction is greater. Thus Quantity B is greater.

Multiplying Fractions 

The product of two positive fractions will always be smaller than either of the 
factors, for example, 25 × 14 = 2

20 = 1
10. 

 Why is this the case? When you multiply fractions, you are essentially taking a 
piece of a piece. In other words, multiplying 14 by 25 means that you are looking for  
2
5 of 14. Or it can mean that you are taking 14 of 25. In either case, the result is a piece 
of both original fractions, meaning that the result will be smaller than either 
fraction. Look at the following Quantitative Comparison question.

1 > x > y > 0

   QUANTIT Y A QUANTIT Y B

   xy 1
x × 1y A  B  C  D

SOLUTION: Since x and y are between 0 and 1, their product must be a fraction. 
Thus the value in Quantity A must be a fraction. Since x and y are between 
zero and 1, their respective reciprocals must be greater than 1. Thus the 
factors of the product in Quantity B are each greater than 1. Since both 
factors are greater than 1, the product must be greater than 1. Thus Quantity 
B is greater.

Generally, when multiplying fractions, you should multiply all the numerators and 
all the denominators. For example:

3
7 × 54 = 3 × 5

7 × 4 = 15
28

 However, sometimes you will be able to reduce the fractions before multiplying:

(2
5)(15

6 ) = ?

SOLUTION: Before multiplying, cancel out the common factors:

2
5

15
6× = 2

5
3 × 5
3 × 2× 1=

The answer is 1.
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Dividing Fractions

When dividing by a fraction, multiply the numerator by the reciprocal of the 
fraction in the denominator. To find the reciprocal of a fraction, simply switch the 
terms in the numerator and denominator.

7
3
14
9

 = ?

SOLUTION: Multiply 73 by the reciprocal of (14
9 ):

(7
3)( 9

14) = 73 × 3 × 3
7 × 2 = 32

Fractions in Word Problems

Many word problems will test your understanding of fractions in real-world 
contexts. In many of these questions, you will be given a value for the part and 
will be asked to solve for the whole or vice versa. In these questions, it is essential 
to remember the following relationship: part = fraction × whole. As you are 
given information, track how that information fits into that formula. Look at the 
following example:

Of the 120 boys in a school, 3
4 are taking chemistry. If 35 of the students in the 

school are boys, the number of boys taking chemistry is what fraction of all 
the students at the school?

SOLUTION: You are being asked to solve for the number of boys taking 
chemistry as a fraction of all students at the school, so the numerator should 
be “number of boys taking chemistry” and the denominator should be 
“the number of students in the school.” Now use the information from the 
question to solve for these values.

boys taking chemistry
students in the school

SOLUTION: In the first sentence, you are told that 3
4 of all the boys are taking 

chemistry. Since there are 120 students in the school, the number of boys 
taking chemistry = 34 × 120 = 90. Now figure out the number of students 
in the school. The whole is the number of students, the part is the number 
of boys, and 35 is the fraction. Thus 120 = 35 × n, where n is the number of 
students in the school. Multiply both sides of the equation by 5

3 to solve for n:

 120 × 53 = n

 n = 200

SOLUTION: So the fraction you arrive at is 90
200 , which reduces to 9

20 .
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Plugging in Numbers with Fractions

In many fraction questions, you will be given unspecified amounts and asked to 
solve for a relationship between these amounts. In these situations, the best strategy 
is to choose values that satisfy the relationships in the question. When plugging in 
numbers for fraction questions with no specified amounts, keep the following tips 
in mind:

 ■ When choosing a value, choose a value for the whole. For example, if you 
are told that 13 of the employees in a company are administrators and that 34 of 
the administrators are men, then choose a value for the number of employees 
(the whole), and not the administrators or men.

 ■ Choose a value for the whole that will be divisible by the denominators of 
all the fractions in the question. For example, if you are told that 1

3 of the 
employees in a company are administrators and that 34 of the administrators 
are men, then the value you choose for the number of employees should be 
divisible by 3 (the denominator of the first fraction) and 4 (the denominator 
of the second fraction). Good numbers here would be multiples of 12. Why is 
this strategy important? Because to the extent that it is possible, you want to 
work with integers. If the number that you choose is not divisible by 3 or 4, 
then the value for one of the parts will end up being a fraction, and the math 
will almost certainly be messier.

 Let’s look at an example:

Two-thirds of the cars in a lot are sedans, and the rest are trucks. If 9
10 of the 

sedans are new and 38 of the trucks are new, what fraction of the cars in the 
lot are used?

SOLUTION: Since the question does not provide any amounts, you should 
choose numbers to determine values for the total number of cars and the 
number of used cars. Based on the first tip provided earlier, you should 
choose a value for the whole, which in this case is the total number of cars. 
Based on the second tip, the value you choose should be divisible by 3, 8, and 
10. The most obvious value here is 3 × 8 × 10 = 240. If there are 240 cars, then 
2
3(240) = 160 are sedans, and the other 80 are trucks. Now determine how 
many sedans and how many trucks are used. If 9

10 of the sedans are new, then 
the remaining 1

10 are used. 1
10 of 160 = 16, so there are 16 used sedans. If 3

8 of 
the trucks are new, then 58 are used. 58 of 80 = 50, so 50 of the trucks are used. 
In total, there are 50 + 16 = 66 used cars. The final fraction of used cars/total 
cars = 66

240 . Divide the numerator and denominator by 6 and arrive at 11
40 .
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Decimals

A decimal is another way of representing a fraction, for example, 1
4 = 0.25, 25 = 0.4, 

and so on.

Arithmetic with Decimals
Since the GRE provides you with a calculator, you should almost always 
use a calculator when adding and subtracting decimals. The calculator 
will also come in handy when multiplying or dividing decimals, but as 
illustrated later, there are shortcuts you should be alert to when working 
with powers of 10.

Place Values

Every digit in a number has a place value. For example, in the number 237.98, 2 is 
in the hundreds place, 3 is in the tens place, 7 is in the units place, 9 is in the tenths 
place, and 8 is in the hundredths place.

Place Values and Powers of 10

Look at what happens when you multiply the preceding value by 10:

237.98 × 10 = 2,379.8

Note that the digits haven’t changed, but their place values have! This illustrates an 
important point: Whenever you multiply or divide a number by a power of 10, the 
decimal of the number shifts:
 If you multiply a number by a positive power of 10, the decimal will move to the 
right as many places as the value of the exponent.

2.79 × 103 = 2,790

321.98 × 10 = 3,219.8

 If you divide a number by a positive power of 10, the decimal will move to the 
left as many places as the value of the exponent:

3,293 ÷ 102 = 32.93 
1,203.79 ÷ 103 = 1.20379

   QUANTIT Y A QUANTIT Y B

   2.798 × 103 2,798 ÷ 102 A  B  C  D

SOLUTION: Move the decimal three places to the right in Quantity A: 2,798. 
Move the decimal two places to the left in Quantity B: 27.98. Quantity A is 
greater.

194 PART 4 ■ MATH REVIEW



 The process also works in reverse. If you are doing calculations with a number 
that has a lot of zeros to the right or to the left of the decimal, you can use powers 
of 10 as shorthand for those values:

2,400,000 = 24 × 105

0.00037 = 37 ÷ 105 = 37 × 10–5

 Let’s look at a GRE-style example:

(1.9)(2 × 106)
190,000  = ?

A  0.02
B  0.2
C  2
D  20
E  200

SOLUTION: To make the calculations easier, express the denominator as  
1.9 × 105. The fraction now reads: 

(1.9)(2 × 106)
1.9 × 105

SOLUTION: Divide numerator and denominator by 1.9 to arrive at:

2 × 106

105  = 2 × 101 = 20. The correct answer is C.
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Common-Fraction-Decimal-Percent Equivalencies

1
2 = .5 = 50%

1
3 = .33 = 33.33%

1
4 = .25 = 25%

1
5 = .2 = 20%

1
8 = .125 = 12.5%

1
10 = .10 = 10%

1
20 = .05 = 5%

1
50 = .2 = 2%

1
100 = .01 = 1%

1
200 = .005 = .5%

1
1,000 = .001 = .1%

Exercise: Fractions and Decimals

Discrete Quantitative Questions

 1. 1
3 of the cookies in a jar are chocolate chip, 23 of the remaining cookies are 
peanut butter, and the rest of the cookies are white chocolate. If 20 cookies 
are white chocolate, how many cookies are in the jar?

A  40
B  60
C  70
D  90
E  100

 2. 1
3 of the 120 marbles in a jar are red. If 20 red marbles are taken out and 
40 black marbles are added, what fraction of the marbles in the jar will be 
red?

A  1
8

B  1
7

C  1
6

D  1
4

E  1
3
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For this question, write your answer in the box.

 3. What is 37 of 14
5  of 15

7  ?

 4. 3
8 of the students in a school are male, and 35 of the male students take 
calculus. If 14 of the female students take calculus, what fraction of the 
students at the school do not take calculus?

A  61
160

B  99
160

C  1
2

D  3
5

E  2
5

 5. Upon winning the lottery, John spent 13 of his winnings on a home and 14 
of the remaining amount on a car. After these purchases, he had $200,000 
left. How much money did John win in the lottery?

A  400,000
B  480,000
C  600,000
D  800,000
E  2,400,000

 6. Jar X is currently filled to 1
3 of its capacity with water, and Jar Y is filled to 

3
4 of its capacity with water. If Jar Y has double the capacity of Jar X, what 
fraction of Jar Y would be filled when the contents of Jar X are poured 
into Jar Y?

A  10
12

B  11
12

C  12
12

D  13
12

E  17
12
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For this question, indicate all of the answer choices that apply.

 7. If 1
5x > 1

1,000 , then x could equal which of the following values?

A  1
B  2
C  3
D  4
E  5
F  6

 8. Which of the following fractions has the greatest value?

A  32

75 × 53

B  22

75 × 53

C  33

76 × 53

D  21
75 × 53

E  32 × 2
76 × 53

 9. A $360,000 inheritance is split equally among three siblings. If one of the 
siblings splits her share equally among herself and her three children, how 
much of the inheritance does each of the three children get?

A  22,500
B  30,000
C  40,000
D  90,000
E  120,000

 10. Each month, Janet saves 13 of her paycheck and spends the rest. The 
amount of money Janet saves in a month is what fraction of the amount 
that she spends in a year?

A  1
8

B  1
12

C  1
13

D  1
24

E  1
36
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 11. Bob, Peter, and Stan are going to combine all their savings to invest in 
a business. The amount of money in Bob’s savings is 2

3 of the amount 
in Stan’s savings. The amount in Peter’s savings is double the amount 
in Stan’s savings. If Stan decides to invest only 34 of his savings into the 
business, then the amount that Stan invests will be what fraction of the 
amount that Bob and Peter invest combined?

A  1
8

B  9
44

C  1
4

D  9
32

E  3
8

 12. All of the following fractions are greater than 23 EXCEPT

A  4
5

B  19
27

C  11
15

D  34
50

E  3
5

For this question, write your answer in the box.

 13. If (1.5 × 104) × 10x = 150, then what is the value of x?

 14. After doing the last step of a certain calculation, Bob arrived at an answer 
of 387. Bob then realized that he had accidentally multiplied by 100 
instead of dividing by 100. Had he done the calculations correctly, what 
would the result have been?

A  0.000387
B  0.00387
C  0.0387
D  0.387
E  3.87
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Quantitative Comparison Questions

Each of the following questions consists of two quantities, Quantity A and Quantity 
B. You are to compare the two quantities. You may use additional information 
centered above the two quantities if additional information is given. Choose

A  if Quantity A is greater
B  if Quantity B is greater
C  if the two quantities are equal
D  if the relationship between the two quantities cannot be determined

   QUANTIT Y A QUANTIT Y B

 1.  1
x + 1y (x + y)

xy  A  B  C  D

   QUANTIT Y A QUANTIT Y B

 2.  1
3x 1

5x A  B  C  D

x > y > 0

   QUANTIT Y A QUANTIT Y B

 3.  (1
3)x (1

4) A  B  C  D

   QUANTIT Y A QUANTIT Y B

 4.  1
3 × 75 × 34 × 200 1,200 × 200 ×  A  B  C  D  

  1
16 × 14

   QUANTIT Y A QUANTIT Y B

 5. The number of thirds  21 A  B  C  D  
in 7

   QUANTIT Y A QUANTIT Y B

 6.  7
8 of 9

11 9
10 A  B  C  D

   QUANTIT Y A QUANTIT Y B

 7.  1
3200 1

2200 A  B  C  D

c > 0

   QUANTIT Y A QUANTIT Y B

 8.  7
8 7 + c

8 + c A  B  C  D

Half of Kathy’s salary is equivalent to 23 of Bob’s salary.

   QUANTIT Y A QUANTIT Y B

 9.  2
3 of Kathy’s salary 1

2 of Bob’s salary A  B  C  D
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   QUANTIT Y A QUANTIT Y B

 10.  (0.0079)(23.2) (0.79)(0.232) A  B  C  D

   QUANTIT Y A QUANTIT Y B

 11.  1
√2 + 1

√3 + 1
√4 + 1

√5 1
2 + 13 + 14 + 15 A  B  C  D

Exercise Answers

Skills Check: Improper Fractions

 A. 11
3

 B. 36
5

 C.  –8
3

Discrete Quantitative Questions

 1. D Since you are not told how many cookies are in the jar, assign a variable: 
j. Now express the different quantities in terms of j. If 13 of the cookies are 
chocolate chip, then chocolate chip cookies = 13 j. 23 of the remaining cookies 
are peanut butter. The remaining cookies in the jar = 2

3 j, so the number of 
peanut butter cookies will be 2

3(2
3)j = (4

9)j. Finally, you know that the remaining 
20 cookies are white chocolate. What is the relationship between all these 
quantities? They must add up to the total: j. You should thus set up the 
following relationship: 13 j + 49 j + 20 = j. Combine like terms:

 39j + 4
9j + 20 = j

 7
9j + 20 = j

 20 = 2
9j

Multiply both sides by 92 :

 20(9
2) = j

 j = 90

 2. B To answer the question, you need a fraction where the numerator will be 
the number of red marbles left after 20 are removed, and the denominator will 
be the total number of marbles after 20 red marbles are removed and 40 black 
marbles are added. The denominator is easier to solve, so start there. After 20 
red marbles are taken away, there are 100 total marbles. After 40 black marbles 
are added, there are 140 total marbles. The denominator of the fraction is 140. 
To determine a value for the numerator, first determine the number of red 
marbles before 20 are removed. Red marbles = 13(120) = 40. There are originally 
40 red marbles. After 20 are removed, there are 20. Thus the numerator of the 
fraction is 20. The fraction you are solving for will be 20

140. Reduce and  
arrive at 17 .

 CHAPTER 10 ■ PART-TO-WHOLE RELATIONSHIPS 201



 3. 18
7  Solution: First reduce, then multiply:

3
7

14
5× × 15

7 =

2

1 1

3
18
7

The correct answer is 18
7  .

 4. B Since this is a fraction question with no amounts given, you should plug in 
values. Choose a value for the number of students that will divide evenly by 
8, 4, and 5. The best number here is 8 × 4 × 5 = 160. The denominator of the 
fraction will be 160, and the numerator will be the number of students who 
do not take calculus. First, determine how many males do not take calculus. 
The number of male students is 38(160) = 60. If 35 of these students take calculus, 
then 25 of them do not. 25(60) = 24. 24 male students do not take calculus. Now 
solve for the number of females who do not take calculus. If there are 160 
students and 38 are male, then 58 are female. 58(160) = 100. 14 of these 100 females 
take calculus, so 34 do not. 34(100) = 75. So 75 female students do not take 
calculus. Add this to 24, which is the number of male students who do not 
take calculus. 24 + 75 = 99. Thus 99

160 of the students do not take calculus.
 5. A Represent John’s winnings as w:

the amount spent on his home = 13w

The amount spent on his car is 14 of what he did not spend on his home. 

Since he spent (1
3)w on his home, he has (2

3)w remaining. 
1
4(2

3)w = 16w

These two amounts + $200,000 will equal the total winnings. Expressed 
algebraically, the equation is 13w + 16w + 200,000 = w. Now solve for w: 

Multiply across the entire equation by 6: 

2w + w + 1,200,000 = 6w

Combine like terms:

1,200,000 = 3w

Divide both sides by 3:

400,000 = w
 6. B With so many relationships, this question can be confusing. Start by 

identifying the whole. The capacity of Jar Y is expressed in terms of the 
capacity of Jar X, so the capacity of Jar X is the whole. Next, plug in a value for 
the capacity of Jar X. Remember to choose a value that will be divisible by the 
denominators of the fractions in the question. In this case, 12 would be a good 
value for the capacity of Jar X since 12 is divisible by 3 and by 4. If the capacity 
of Jar X is 12, then the capacity of Jar Y is 24. Jar X is filled to 1

3 of its capacity, 
so it has 13(12) = 4 units of water. Jar Y is filled to 34 of its capacity, so it has  
3
4(24) = 18 units of water. If the water in Jar X is poured into Jar Y, then Jar Y 
will have 4 + 18 = 22 units of water. So the capacity of Jar Y is 24, and it will 
have 22 units of water. Thus the fraction of water in Jar Y = 22

24 = 11
12 .
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 7. A, B, C, and D The fractions in the given inequality have the same numerator. 
If two positive fractions have the same numerator, then the fraction with 
the smaller denominator will be the greater value. Thus 5x must be less than 
1,000. Now determine which values in the choices will satisfy the inequality: 
5x < 1,000. 54 = 625, so any integer value less than or equal to 4 will satisfy the 
constraints. However, 55 = 3,125, so 5 and 6 are too large. The correct answers 
are A, B, C, and D.

 8. D Though you can certainly calculate the value of each fraction, such an 
approach would be time-consuming. Since the question is asking you to 
compare fractions, identify any choices that have the same numerator or 
denominator. Notice that all of the fractions in Choices A, B, and D have the 
same denominator. Among those three choices, the fraction that has the greatest 
numerator will be the greatest: 21 > 32 > 22. Thus Choice D is the greatest among 
those three fractions. Now compare C and E. Both fractions have the same 
denominator, so the fraction with the greater numerator will be larger. 33 > 32 
× 2, so the fraction in Choice C > is greater than the fraction in Choice E. Now 
compare C and D. To arrive at an equal denominator in both fractions, multiply 
the numerator and denominator of the fraction in Choice D by 7:

21 × 7
75 × 53 × 7 = 21 × 7

76 × 53 

Now that the fractions have the same denominator, compare their numerators:
Choice C: 33

Choice D: 21 × 7

21 × 7 > 33. Thus the fraction in Choice D is greater.
 9. B Since $360,000 is split equally among three siblings, each sibling receives 

$360,000
3  = $120,000. The sibling will then split this $120,000 into 4 parts (herself 

and her three children), so each child receives $120,000
4  = $30,000.

 10. D Choose a value for Janet’s monthly paycheck. Since the denominator of the 
fraction is 3, a multiple of 3 would be a smart number. Let’s use 30. If Janet 
earns $30/month, then she saves $10/month and spends $20/month. If she 
spends $20 per month, then she spends $20 × 12 = $240/year. The fraction you 
are solving for is 10/240 = 1

24 .
 11. D Since this question has only fractions and no given amounts, plug in 

numbers. Bob’s and Peter’s savings are given in terms of Stan’s savings, so 
choose a value for Stan’s savings. Since the fractions in the question have 
denominators of 3 and 4, choose a multiple of 3 and 4 for Stan’s savings. Let’s 
use $12. If Stan’s savings is $12, then Bob’s savings is 2

3($12) = $8 and Peter’s 
savings is 2($12) = $24. Combined, Peter and Bob will invest $32. Originally, 
Stan was going to invest all $12, but now he will invest only 34 of that amount. 
3
4(12) = 9, so Stan will invest $9. Stan’s investment as a fraction of Bob’s and 
Peter’s investments is thus 9

32.
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 12. E Recognize that 23 = 0.66

Now compare the choices:
Choice A: 45 = 0.8 > 0.66 → Eliminate A.

Choice B: 18
27 = 23, so 19

27 > 23 → Eliminate B.

Choice C: 10
15 = 23, so 11

15 > 23 → Eliminate C.

Choice D: 34
50 = 68

100 = 0.68 > 0. 66 → Eliminate D.

Choice E: 35 = 0.6 < 0. 66 → E is the answer.
 13. –2 Express 1.5 × 104 as 15,000. To go from 15,000 to 150, you must move the 

decimal two places to the left. Thus x = –2.
 14. C Bob accidentally moved the decimal two places to the right instead of 

two places to the left. To correct the original error, he needs to first move the 
decimal two places to the left to arrive at 3.87. To do the correct calculation, he 
must move the decimal two places to the left again, to arrive at 0.0387.

Quantitative Comparison Questions

 1. C Add the fractions in Quantity A by finding a common denominator of xy.
1
x × y

x = y
xy

1
y × xx = x

xy

Thus 1x + 1y = y
xy + x

xy = y + x
xy  . The two quantities are equal.

 2. D Choose values for x. The best numbers to consider are 0, 1, and –1. If x = 1, 
then Quantity A is greater. If x = 0, then the denominator of both quantities 
will equal 1 and the two fractions will therefore be equal. Since a relationship 
cannot be determined, the answer is Choice D.

 3. A Since x is greater than y, and 13 is greater than 14, the value in Quantity A 
will be a bigger piece of a bigger whole than the value in Quantity B. Thus 
Quantity A is greater.

 4. B To simplify the comparison, divide both quantities by 200. The new 
comparison is thus:
   QUANTIT Y A QUANTIT Y B

   1
3 × 75 × 34 1,200 × ( 1

15) (1
4) A  B  C  D

Next, reduce both quantities:
Quantity A: 13 × 75 = 25, so Quantity A = 25 × 34
Quantity B: 14 × 1,200 = 300

300 × 1
15 = 15 × 20

15  = 20

3
4 × 25 < 20. Quantity B is greater.
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 5. C Determining the number of thirds in 7 is the same thing as determining 
how many times 13 divides into 7. Written as a fraction, this becomes  
7
1
3

 = ?. Dividing by a fraction is equivalent to multiplying by the reciprocal of 
that fraction, so 

7
1
3

 = 7 × 31 = 21. The values in the columns are equal.

 6. B Instead of calculating a value for Quantity A, look at how the two columns 
compare. Both fractions in Quantity A are smaller than the fraction in 
Quantity B. Multiplying two positive fractions will yield only a smaller 
fraction, so the product of the fractions in Quantity A must be less than 9

10.
 7. B Since the two fractions have the same numerator, whichever fraction has 

the smaller denominator will be the greater fraction. 3200 is greater than 2200, 
so the denominator in Quantity A is greater, meaning that the fraction in 
Quantity A is smaller.

 8. B Choose values for c. Since you are given a range, choose extremes. First 
choose 1. In this case, the value in Quantity B will be 8

9. 89 is greater than 78, so 
in this case, the value in Quantity B is greater. Now choose a larger value for  
c: 100. 7 + 100

8 + 100 = 107
108, which is greater than 78. Both values for c yielded a larger 

value in Quantity B than in Quantity A.
 9. A Expressed algebraically, the prompt says that 1

2k = 23b, where k = Kathy’s 
salary and b = Bob’s salary. The quantities you are asked to compare are 23k and 
1
2b. 23k is greater than 12k, and 12b is less than 2

3b. Thus if 12k = 23b, then 23k must be 
greater than 12b.
 This question can be done quickly if you identify what you are comparing 
and how those values relate to the given information. Since 23 is greater than 12,  
the value in Quantity A must be greater than half of Kathy’s salary. Since 12 is 
less than 23, the value in Column B must be less than 2

3 of Bob’s salary. If half of 
Kathy’s salary equals 23 of Bob’s salary, then 23 of Kathy’s salary must be more 
than 12 of Bob’s salary.

 10. C You can use your calculator, but it is faster to express both quantities 
using powers of 10. In Quantity A, there are five digits total to the right of 
the decimal, so you can express Quantity A as 79 × 232 × 10–5. In Quantity 
B, there are five digits total to the right of the decimal, so you can express 
Quantity B as 79 × 232 × 10–5. The two quantities are equal.

 11. A In each quantity, the same number of fractions is being added, and the 
numerators in Quantity A and Quantity B are the same. The difference is the 
denominators. The denominator of each of the values in Quantity B is greater 
than each corresponding denominator in Quantity A. If two positive fractions 
have the same numerator, the fraction with the smaller denominator is larger. 
Thus each fraction in Quantity A is greater than its corresponding fraction in 
Quantity B. Quantity A is greater.
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Percentages

Part Versus Whole

A percent is another way to express a part-to-whole relationship. Percent literally 
means “per one hundred” and is used to determine the piece that a quantity 
represents when the whole is 100. For example, if Bob has 200 pies, and 75% of the 
pies are blueberry, then the number of blueberry pies is 

75% × 200 = 75
100 × 200 = 0.75 × 200 = 34 × 200 = 150

Note from the preceding example that to convert from a percent to a 
decimal, you should drop the percent and move the decimal two places 
to the left. For example:

40% = 0.40 = 4
10 = 2

5

 The formula to calculate percent is
part

whole = p
100 , where p = percent

62 is what percent of 1,000?

SOLUTION: Use the percent formula: 62 is the part and 100 is the whole, so:
62

1,000 = p
100

p = 62
1,000 × 100 = 6.2

Percent questions can be phrased in a few ways. Let’s look at a few examples and 
how they fit into the preceding formula.

15 is what percent of 50?

SOLUTION: The part is 15 and the whole is 50. The solution is thus:

 15
50 = p

100

 15
50 × 100 = p

 p = 30

What percent of 200 is 350?
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SOLUTION: The part is 350 and the whole is 200 (note that the part can be 
greater than the whole). The solution is thus:

 350
200 = p

100

 350
200 × 100 = p

 350
2  = p

 175 = p

60% of what number is 540?

SOLUTION: The part is 540, and the whole is unknown. Thus:

 540
p  = 60

100

 540
p  = 35

 540(5) = 3p

 p = 900

Percent Change

Some GRE questions will ask you to calculate the percent by which a certain value 
increases or decreases. For example:

If the price of a shirt increased from $80 to $100, then by what percent did 
the price of the shirt increase? 

 Any time you are asked to solve for percent change, use the following formula:

percent change = change
original × 100

When using this formula, make sure that the denominator is the original value 
and that the value in the numerator is positive. In the given example, the change is 
100 – 80 = 20. The original value is the price of the shirt before the increase, in this 
case, $80. Thus the percent change = 20

80 × 100 = 25%.
 In the preceding example, you knew the original value and the new value, and 
you were asked to solve for the percent change. What if you are told the percent 
change and are asked to solve for the original or new value? Use the following 
formulas:

If a quantity increases by p percent, the new quantity will equal (100 + p)% × the 
original quantity.

If the price of a $3,000 computer increased by 20%, what is the new price?

SOLUTION: Since the price increases by 20%, the new price will be (100% + 
20%) × $3,000 = 120% × 3,000 = 1.2 × $3,000 = $3,600.
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After a 20% increase, the price of a computer is $3,000. What was the 
original price of the computer?

SOLUTION: Let o = the original price. Thus

 (100% + 20%) × o = $3,000

 120% × o = $3,000

 1.2o = $3,000

 o = $3,000
1.2  = $2,500

In this example, many test-takers make the mistake of subtracting 20% 
from $3,000 to determine the original price. This approach is wrong 
because it confuses which whole the 20% is a piece of: adding 20% to 
$2,500 is not the same as taking 20% away from $3,000.

If a quantity decreases by p percent, the new quantity will equal (100 – p)% × the 
original quantity.

After a 25% decrease, the price of a car was $24,000. What was the original 
price?

SOLUTION: Let p = the original price of the car. Thus

 (100% – 25%) × p = $24,000

 75% × p = $24,000

 0.75p = $24,000

 p = $24,000
0.75

 p = $32,000

Consecutive Percentages

Certain GRE questions will involve more than 1% change to a value. For example:

On January 1, the price of a certain stock was $400. On January 2, the price 
of the stock was 20% greater than it was on January 1. On January 3, the 
price was 20% less than it was on January 2. What was the price of the stock 
on January 3?

SOLUTION: To answer these questions, you should use the preceding formulas, 
but keep the following point in mind: Each successive percent change relates 
to the quantity that immediately precedes it, not to the starting quantity.
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It would be wrong to think that the 20% changes cancel each other out and yield 
a value equal to the original value. This is so because the value that goes up 20% 
from January 1 to January 2 is different from the value that goes down from 
January 2 to January 3. Since the percents are pieces of different wholes, they do 
not simply cancel out. So you should instead use the percent change formulas given 
in the previous section:

price on January 1 = $400

price on January 2 = $400(100% + 20%) = $400(120%) = $400(1.2) = $480

price on January 3 = 480(100% – 20%) = 50 = 480(80%) = 480(0.8) = $384

Percent Greater Versus Percent Of

If you don’t read the following question carefully, you might fall for a trap:

150 is what percent greater than 50?

Many test-takers simply use the percent formula for this question:
150
50  = p

100 → p = 300

But this is wrong. Why? Because the question is asking, 150 is what percent greater 
than 50, not what percent of 50. To calculate percent greater, use the following 
formula:

percent greater = % of – 100%

In the previous example, 150 is 300% of 50, so it is (300% – 100%) = 200% greater 
than 50.

Plugging in Numbers with Percentages

In the section on fractions and decimals, you read that plugging in numbers was 
a useful strategy in Discrete Quantitative questions that only give fractions and 
no specified amounts. The same applies to percent questions. If you see a Discrete 
Quantitative question with only percents and no actual amounts, plug in 100 for 
the total.

20% of the employees in a company are managers. 10% of these managers 
have been with the company for at least 10 years. The number of managers 
who have not been with the company for at least 10 years is what percent of 
all the employees? 

SOLUTION: Let the total number of employees = 100. Thus the number of 
managers is 20%(100) = 20. The percentage of managers who have not been 
with the company for 10 years is 100% – 10% = 90%. Thus the number of 
managers who have not been with the company for 10 years is 90%(20) = 18. 
Now the question is, 18 is what percent of 100? The answer is 18 (notice how 
simple the calculations are when you choose 100!).
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Simple and Compound Interest

Though tested rarely, these topics are worthwhile to learn if you are aiming for a 
high score. The formula for simple interest is

principal × rate × time

If Bob invested $800 at 5% simple annual interest, how much interest did his 
investment earn after 5 years?

SOLUTION: the interest accrued = principal × rate × time = $800(0.05)5 = $200.

 The formula for compound interest is

p(1 + r
n)nt

where p = principal, r = rate, n = number of times per year, and t = number of 
years.

If Bob invested $5,000 at 5% compound annual interest. What was the dollar 
amount of the investment after 3 years, rounded to the nearest dollar?

SOLUTION: $5,000 = p, 5% = r, n = 1, and t = 3. Thus the amount of the 
investment is 5,000(1.05)3 = $5,788.125 ≈ $5,788

Quantitative Comparison Strategy: Percentages

Often percent questions in Quantitative Comparison questions will test your 
ability to differentiate between the original value and new values. When looking at 
successive percent changes, always keep in mind that each percent change occurs to 
the previous value, not the original one.

The price of a shirt increases by x%.  
This price then decreases by x%.

   QUANTIT Y A QUANTIT Y B

  The original price of  The new price of the shirt A  B  C  D  
the shirt 

SOLUTION: It may be tempting to assume that the percent changes will offset 
each other and that the answer is thus C. But the second percent change is on 
a bigger value than the original percent change. Thus the amount by which 
the second price decreases is greater than the amount by which the first 
price increased. Thus the final price must be less than the original price. The 
correct answer is A.
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Exercise: Percentages

Discrete Quantitative Questions

 1. 3.4 is what percent of 1,000?

A  0.0034
B  0.034
C  0.34
D  3.4
E  34

For this question, write your answer in the box.

 2. y
50 + y

25 is what percent of y
75 ?

 

 3. A shirt originally priced at x dollars is reduced by 20% percent. This new 
price is then reduced by 40%. The final price of the shirt is what percent of 
the original price?

A  60%
B  52%
C  48%
D  40%
E  20%

 4. If 10% of a equals 25% of b, then a is what percent of b?

A  40
B  50
C  140
D  150
E  250

 5. The price of a home in 1997 was 200% greater than the price in 1957. The 
price in 1957 was 300% greater than the price in 1927. The price of the 
home in 1997 is what percent greater than the price of the home in 1927?

A  500
B  600
C  700
D  900
E  1,200
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 6. A 30% increase in the price of a shirt is equivalent to $60. If the price of 
the shirt were reduced by 20% instead of increased by 30%, what would be 
the price of the shirt?

A  240
B  200
C  160
D  120
E  54

 7. In 1980, a college had 4,000 students, of whom 30% were women. In 2010, 
the college had 12,000 students, of whom 60% were women. By what 
percent did the number of women students in the college increase from 
1980 to 2010?

A  100
B  200
C  400
D  500
E  600

 8. The contents of a jar of jelly that is 40% full are poured into an empty  
200-ounce vat, filling it to 25% of capacity. How many jars of jelly would 
be required to fill three of these vats?

A  2
B  3
C  4
D  5
E  6

 9. At a certain store, the retail price for a blouse is double the retail price 
for a T-shirt. If Beth buys a blouse at a 50% discount and a T-shirt at a 
25% discount, the amount Beth pays is approximately what percent of the 
amount she would have paid had there been no discounts?

A  58%
B  50%
C  38%
D  30%
E  25%
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 10. In a high school with 500 students, 15% of the students are freshmen. If 
50 additional students enroll in the school, how many of those students 
would have to be freshmen for the number of freshmen to be 20% of the 
student body?

A  10
B  25
C  35
D  100
E  175

 11. In a company of 800 employees, 25% hold administrative positions. How 
many administrative employees would have to be added for the number of 
administrative employees to be 40% of the total number of employees?

A  80
B  120
C  200
D  320
E  400

 12. If Bob invests $10,000 at y percent simple annual interest for 5 years, 
which of the following represents the amount of interest he will have 
gained after 5 

A  10,000(1 + y)5

B  10,000(y)5 
C  10,000( y

100)5
D  10,000(y)5

E  10,000(y
5)

 13. In Boronia, all purchases are taxed between 10% and 15%, depending on 
the type of item purchased. If Bob paid $30 tax for a certain item, which 
of the following could equal the pretax cost of the item?

A  150
B  175
C  210
D  270
E  330
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For this question, write your answer in the box.

 14. Jack invests $5,000 at 4% compound annual interest. Rounded to the 
nearest digit, what will be the value of Jack’s investment in 3 years?

 15. In 2007, there were 300 juniors and 200 seniors at a high school. In 2008, 
there were 400 juniors and 250 seniors at the same high school. What was 
the approximate percent increase in the ratio of juniors to seniors from 
2007 to 2008?

A  6.5%
B  6.66%
C  24%
D  25%
E  30%

 16. A shirt originally cost x dollars. After a y percent increase, the price of the 
shirt is z dollars. What is x, in terms of y and z?

A  z
100 + y

B  100z
y

C  100z
100 + y

D  z
y

E  100 + y
z

 17. Bob sold his car for $20,000. If Bob’s profit was 25% of the purchase price 
of the car, what was the purchase price of the car?

A  $4,000
B  $8,000
C  $12,000
D  $16,000
E  $18,000

For this question, write your answer in the box.

 18. If y is 50% greater than x, then y is what percent of 2x?
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Quantitative Comparison Questions

Each of the following questions consists of two quantities, Quantity A and Quantity 
B. You are to compare the two quantities. You may use additional information 
centered above the two quantities if additional information is given. Choose

A  if Quantity A is greater
B  if Quantity B is greater
C  if the two quantities are equal
D  if the relationship between the two quantities cannot be determined

   QUANTIT Y A QUANTIT Y B

 1.       A  B  C  D  

The price of a stock is originally $x. After a y percent increase in 1992 and  
z percent decrease in 1993, the price returns to $x.

   QUANTIT Y A QUANTIT Y B

 2.  y z A  B  C  D

   QUANTIT Y A QUANTIT Y B

 3.  73% of 29 0.29% of 7,300 A  B  C  D

   QUANTIT Y A QUANTIT Y B

 4.  30% of 400 65% of 200 A  B  C  D

a is 25% of b 
b is 75% of c

   QUANTIT Y A QUANTIT Y B

 5.  c as a percentage of b b as a percentage of a A  B  C  D

The price of a certain item is less than $200.

   QUANTIT Y A QUANTIT Y B

 6.       A  B  C  D  

  
   QUANTIT Y A QUANTIT Y B

 7.       A  B  C  D  
 
 

90 as a percent of 50 The percent increase 
from 50 to 140

A $40 reduction on 
the price of the item

A 20% reduction on 
the price of the item

The interest earned 
on $10,000 invested 
at 5% simple annual 
interest over 4 years

The interest earned 
on $10,000 invested at 
10% compound annual 
interest over 2 years.
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The price of home x is 80% of the price of home y.

   QUANTIT Y A QUANTIT Y B

 6.       A  B  C  D  

  

Exercise Answers

Discrete Quantitative Questions

 1. C To calculate percent, use the following formula: (part/whole) = p
100. In this 

question, 3.4 is the part and 1,000 is the whole. Plug these values into the 
formula and arrive at 0.34.

 2. 450 Since this question has variables in the choices, a good strategy is to plug 
in a value for y. To make the math simpler, choose a value for y that will divide 
evenly by 50, 25, and 75: 150. After plugging in 150 for y, the question is 3 + 6 
is what percent of 2? Use the percent formula:

 9
2 = p

100

 9
2 × 100 = p

 450 = p
 3. C Since this question gives only percents and no actual amounts, plugging 

in is a useful strategy. Choose a value for the original price of the shirt: 100. 
After a 20% reduction, the price of the shirt is 80. Taking 40% away from 80 
is the same as keeping 60% of 80, so to calculate the price of the shirt after the 
second reduction, do 0.6(80) = 48. 48 is 48% of 100.

 4. E Solution: Plug in values. Let b = 100. If b = 100, then

 10% of a = 25% of 100 = 25

 ↓

 0.1a = 25

 a = 25
0.1

 a = 250

Now use the percent formula: 250 is the part and 150 is the whole:

 250
100 = p

100

 250
100 × 100 = p

 p = 250
 5. E When working with percent questions with no actual values, choosing  

100 as a value is a useful strategy. Since the prices of the home are all in  
terms of the price in 1927, let the price of the home in 1927 = 100. In 1957, the 
price was 300% greater than the price in 1927. This means that the price in 
1957 was 300% above the 1927 price, not 300% of it. Thus the price in  

 The price of home x 
after a 20% increase

 The price of home y
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1957 = 100 + 300%(100) = 400. The price in 1997 is 200% greater than the price 
in 1957, which means that the 1997 price = 1957 price + 200% (1957 price) = 
400 + 2(400) = 1,200.

 6. C You are asked to find the price of the shirt after a 20% decrease. In other 
words, you want to solve for 0.8 (original price). If a 30% increase represents 
$60, then $60 is 30% of the original price. Algebraically, you can represent this 
as 0.3x = 60, where x = the original price. Solve for x:

 0.3x = 60

 x = 60/0.3

 x = 200

Now reduce 200 by 20%: 200(100% – 20%) = 200(80%) = 200(0.8) = 160.
 7. D To solve for percent increase, use the formula change

original × 100. In this case, the 
new value is the number of women students at the college in 2010, and the old 
value is the number of women students at the college in 1980. The number of 
women students in 2010 is 60% of 12,000 = 0.6(12,000) = 7,200. The number of 
women students in 1980 is 30% of 4,000 = 0.3(4,000) = 1,200. Plug these values 
into the formula: 7,200 – 1,200

1,200  × 100 = 500%.
 8. D First, identify what you’re solving for. To fill three 200-ounce vats, you will 

need 600 ounces of jelly. To determine how many jars of jelly you need, you 
will need to determine how many ounces are in an individual jar of jelly. Use 
j to represent this value. You are told that 40% of j will fill a 200-ounce vat 
to 25% of its capacity. 25% of 200 is 50, so you know that 40% of j = 50. Now 
solve for j: 0.4j = 50 → j = 125. The number of jars you need will be 600

125 = 4.8. 
However, since you cannot have a fraction of a jar, you will need 5 jars to yield 
the necessary amount of jelly to fill the three vats.

 9. A Since the question asks for a percent, use the formula part
whole = p

100. You must 
determine the part and the whole. This is a percent question with no actual 
amounts given, so the best approach is to plug in values. Let the original price 
of a T-shirt be $100 and the original price of a blouse be $200. After a 50% 
discount, the blouse will cost $100. After a 25% discount, the T-shirt will cost 
$75. In total, Beth pays $175. Before the discounts, Beth would have paid $300. 
Now find $175 as a percentage of $300:

 175
300 = p

100

 175(100) = 300p

 175
3  = p

 p ≈ 58%
 10. C Since you are not told how many additional freshmen enroll in the school, 

assign a variable: x. You know that after x freshmen enroll in the school, 
the number of freshmen will be 20% of all students. Since you are given a 
relationship using percentages, use the formula:

part
whole = percent

100
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In this case, the part is the number of freshmen after you add x. Of the 
500 students, 15% were freshmen, so the original number of freshmen was 
0.15(500) = 75. After the change, the number of freshmen is 75 + x. The 
whole is the total number of students in the school after you add 50: 550. The 
equation is 75 + x

550  = 20
100. Reduce 20

100 and arrive at 75 + x
550 = 15. Cross-multiply: 

5(75 + x) = 550. Divide both sides by 5. 75 + x = 110. x = 35.
 11. C If 25% of the original 800 employees are administrative, then there are 

0.25(800) = 200 administrative employees. Since you don’t know how many 
administrative employees you are adding, assign a variable: x. After the 
increase, there will be 200 + x administrative employees. You know this 
number will be 40% of the total number of employees. How many total 
employees will there be? There were originally 800, but if you are adding 
x administrative employees, then there will be 800 + x administrative 
employees. You can therefore create the following equation:

 200 + x
800 + x = 40

100

 200 + x
800 + x = 25

 1,000 + 5x = 1,600 + 2x

 3x = 600

 x = 200
 12. C Plug in a value for y. Let y = 5. Now use the simple interest formula: 

 interest accrued = principal × rate × time

 = 10,000(0.05)45

 = 2,000

Substitute 5 for y into the choices and see which choice yields a value of 2,000.
13. C and D Since Bob paid $30 in tax, you know that $30 must be between 10% 

and 15% of the total cost. The cost for which $30 represents a 10% tax will be 
the higher bound of the price of the item, and the cost for which $30 represents 
a 15% tax will be the lower bound of the price of the item. Determine these 
bounds, and find which choices fall within the price range. Let the pretax cost 
be x. For the 10% tax, you can create the equation: 30 = 0.1x → x = 300. For 
the 15% tax, you can create the equation 30 = 0.15x → x = 200. Among the 
choices, the values between 200 and 300 are C and D.

14. $5,624 Use the compound interest formula: P(1 + r)n = new. Thus you arrive 
at 5,000(1.04)3 = $5,624.

15. B Use the percent change formula: new – old
old  × 100. Note that you are looking 

for the percent change in the ratios of the two groups, not in their actual 
values. The ratio of juniors to seniors in 2007 was 300

200 = 32. The ratio of juniors 
to seniors in 2008 was 400

250 = 85. Plug 85 in for the new value and 32 for the old 
value:

8
5 – 32

3
2

 × 100 = 6.66%
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 16. C When a Discrete Quantitative question has variables in the question and 
in the choices, consider plugging in numbers. In the question, the new price 
of the shirt, z, depends on the original price, x, and the percent increase, y, so 
choose values for x and y, and let those values determine z. Let x = 100 and y = 
25. Thus the new price of the shirt is $125. Plug the values you chose for x and 
y into the choices, and see which yields you $125.

17. D The formula for calculating profit is p = r – c, where p = profit, r = revenue, 
and c = cost. The revenue for the car is $20,000. You are told that the profit was 
25% of the purchase price. You can express this algebraically as r – c = 0.25c. 
Now plug in $20,000 for r: 20,000 – c = 0.25c. Solve for c:

 20,000 = 1.25c

 20,000
1.25  = c

 c = 16,000
 18. 75 Since you are dealing with a percent question with no amounts given,  

plug in values for the unknowns. Let x = 100. If y is 50% greater than x, then  
y = 100 + 0.5(100) = 150. You thus want to determine what percent 150 is  
of 200. Use the formula for calculating percents: part

whole × 100.  
(150/200) × 100 = 75.

Quantitative Comparison Questions

 1. C To arrive at a value for Quantity A, use the percent formula: part
whole = p

100. In 
this case, 90 is the part and 50 is the whole, so Quantity A is equivalent to  
90
50 × 100. To arrive at a value for Quantity B, use the percent change formula 
(difference/original) × 100. The difference between the two numbers is 90.  
The original number is 50. Plugging these values into the formula, you arrive 
at 90

50 × 100. Column B and Column A have the same value.
 2. A Option 1: Solve it intuitively.

The price of the stock after a y percent increase is more than the original 
price of the stock. For a z percent decrease to bring the stock value back 
to its original price, z% of the price in 1993 must be the same as y% of the 
price in 1993. Since the value in 1993 is greater than the value in 1992, the 
whole that z% is taken from is bigger, which means a smaller piece of that 
whole is needed to arrive at y% of 1992. If you need a smaller piece, that 
means that z, as a percentage of 1993, is smaller than y, as a percentage of 
1992. The answer is A.

   Option 2: Plug in numbers.
Since you are dealing with percents, choose $100 for x and 25 for y. Use 
these values to determine what value for z would bring the price back to 
$100. If y = 25, then the price in 1992 will be 125. Now solve for z: 25 is 
what percent of 125? Use the percent formula: part

whole × 100 = 25
125 × 100 = 20%. 

Thus when y = 25, z = 20. Column A is greater.
 3. C Avoid calculating! Notice that the columns have very similar digits, but 

different place values. Write each column in decimal format and see how the 
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place values compare. Column A can be written as 0.73(29) and Column B can 
be written as 0.0029(7,300). 0.0029(7,300) = 0.73(29).

 4. B 400 is double 200, but 65% is more than double 30%. Thus Quantity B is 
greater. Note that you can use your calculator here.

 5. B Plug in the numbers! The prompt gives you a in terms of b and b in terms of 
c. Since you can express everything in terms of c, choose a value for c and work 
backward to get values for a and b. In this case, you should choose a value for 
c that will divide evenly by 4 twice. Why? Because b = 34(c) and a = 14(b). To get 
integer values for a and b, you will be dividing by 4 and then dividing by 4 
again, so a good value for c would be 16. If c = 16, then b = 12. If b = 12, then  
a = 3. The value in Quantity A is thus 16

12 × 100 = 133.3%. The value in Quantity 
B is thus 12

3  × 100 = 400%. Quantity B is greater.
 6. A Before doing any math, make sure to look at the columns. You are 

comparing a $40 reduction in the price of the item to a 20% reduction. So you 
need to determine how 20% of the price compares to $40. The difficulty here 
is that you only have a range for the price of the item, so you will only be able 
to arrive at a range for what 20% of the item would be. Let’s see how that range 
compares to $40. First, assume that the item actually equaled $200. If that’s the 
case, then a 20% reduction in the item would equal $40. But since the price of 
the item is less than $200, a 20% reduction in the item would be less than $40. 
Thus Quantity A is greater.

 7. B Don’t calculate! Instead, figure out how the columns relate to each other. 
First, notice that in both cases, the principal is the same ($10,000). In Column 
A, the interest earned will be 0.05(10,000)4, which is the same as 20% of 
10,000. How does Column B relate to 20% of $10,000? Compound interest 
accrues on each successive period. For the first period, the interest is 10% of 
$10,000. For the second period, the interest is 10% of a value that is more than 
$10,000. The sum of these two quantities will be more than 20% of $10,000. 
Thus Quantity B is greater.

 8. B The fastest way to do this question is to choose values. When choosing 
values for percent questions, always start by choosing a value for the whole, 
which in this case is y. Let y = 100, and let x = 80. Now the comparison is 
20% more than 80 versus 100. 20% more than 80 is the same as 1.2(80), which 
equals 96. This value is less than 100. Thus Quantity B is greater.

Ratios

A ratio represents a relationship between two or more quantities. Examples of 
ratios are

There are 3 boys for every 4 girls.

The preceding can be expressed as “The ratio of boys to girls is 3 to 4.”

A recipe requires 3 parts sugar, 2 parts salt, and 4 parts water.
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The above can be expressed as: “The ratio of sugar to salt to water is 3 to 2 to 4.”

Ratios can be represented in a few different ways:
 ■ The word to 3 to 4
 ■ Using a colon 3:4
 ■ As a fraction 3

4

The Elements of a Ratio

The relationship that a ratio specifies will be either part-to-part or part-to-whole. 
An example of a part-to-part ratio is “In a school, there are 7 boys for every 3 girls.” 
An example of a part-to-whole ratio is “In a school, there are 7 boys for every 10 
students.”

It is important to note that you can derive a part-to-whole ratio from a 
part-to-part ratio, and vice versa. If the ratio of boys to girls in a school is 
7:3, then the ratio of boys to all students is 7:10.

Ratios Do Not Specify Amounts!

It is important to remember that a ratio only provides a relationship between 
quantities, not the actual amounts of each quantity. If the ratio of boys to girls is 
7:3, there can be any number of values for boys and girls, as long as those values 
satisfy the given ratio.

Expressing Ratios

As discussed previously, there are several ways of expressing ratios. For the purpose 
of the GRE, the best way to express a ratio between two quantities is as a fraction. 
But before doing so, you must label the units.
 If you are told that the ratio of men to women is 1:3, then on your paper, you 
should label which quantity corresponds with the numerator of the fraction and 
which quantity corresponds with the denominator of the fraction:

m men
w women = 13

To make the quantities easier to work with algebraically, it’s even better to write:
m
w = 13, where m = the number of men and w = the number of women

Proportions

The simplest types of ratio questions will give you a ratio and the value for one 
quantity and will ask you to find a value for the other quantity. Whenever you have 
a ratio with the value for one quantity, set up a proportion.
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At a certain university, the ratio of doctoral students to master’s students is 
3 to 5. If there are 9,000 doctoral students, how many master’s students are 
there?

Step 1: Set up a proportion. Remember to label your units!
3 doctoral students
5 master’s students = 9,000 doctoral students

m master’s students

Step 2: Cross-multiply to solve for m:

 doctoral students
master’s students = 35 = 9,000/m

  3m = 9,000(5)

  m = 3,000(5) = 15,000

Representing Ratios Algebraically

Recall from the discussion of fractions that the denominator of a fraction specifies 
the number of slices a pie is cut into, and the numerator represents the number of 
slices of that pie. In a certain sense, ratios can be thought of in the same way.
 If you are given a part:part ratio, such as “The ratio of boys to girls is 3 to 2,” 
you can think of the number of boys as 3 slices of a pie and the number of girls as 
2 slices of the same pie. Since you are not told the value of the slice of the pie, let x 
represent the quantity of 1 slice. Thus if the ratio of boys to girls is 3 to 2, then:

boys
girls = 32 = 3x

2x

 Representing ratios in this way is helpful in the following situations:

Situation 1: When you know values for the parts of a ratio and want to 
determine the whole, or vice versa.

In a certain business’s budget, the dollar amounts allocated for marketing, 
product development, and administration are in the ratio 5:3:2. If the 
business’s budget is $200,000, how much money is allocated for marketing?

Step 1: Since you are not given a value for any of the parts, use x to represent 
one part. Thus

5x = dollars allocated for marketing

3x = dollars allocated for product development

2x = dollars allocated for administration

Step 2: Identify an algebraic relationship:

The $200,000 budget is split among the three segments, so the sum of the 
amounts for the three segments will equal $200,000:

5x + 3x + 2x = $200,000
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Step 3: Solve for the unknown: you are asked to solve for the amount 
of money allocated for marketing, so you must solve for 5x. Using the 
preceding equation:

 10x = 200,000

divide both sides by 2: ↓

 5x = 100,000

Situation 2: When you do not have quantities for either part of a ratio, but have 
information about how the ratio changes.

In a certain school, the ratio of students to teachers is 20 to 1. If the school 
adds 1,000 students and 100 teachers, the new ratio of students to teachers 
will be 15 to 1. How many students are currently at the school?

Step 1: Set up the original ratio with x representing one slice of the pie
original number of students
original number of teachers = 20x

1x

Step 2: Use the quantities from Step 1 to create a proportion

new number of students/new number of teachers = 15
1  = 20x + 1,000

1x + 100 . 

Step 3: Cross-multiply and solve for 20x (the original number of students)

 15
1  = 20x + 1,000

1x + 100

 15(x + 100) = 20x + 1,000

 15x + 1,500 = 20x + 1,000

 5x = 500

 x = 100

 20x = 2,000

Multiple Ratios with a Common Element

On some GRE questions, you will be given two ratios that share a common part 
and be asked to solve for the ratio of the other parts. The most efficient way to 
answer these questions is to manipulate the two ratios so that the common element 
has the same value in both. How will you do this? By finding the least common 
multiple of the common element.

At a certain pet store, there are 3 dogs for every 2 cats and 5 cats for every 7 
birds. What is the ratio of the number of dogs to the number of birds?
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Step 1: Set up the given ratios:
d
c  = 32
c
b = 57

Step 2: Manipulate the ratios so that the quantity for the overlapping element 
is the same in both ratios.

In the first ratio, there are 2 parts cats, and in the second ratio, there are 
5 parts cats. To make the ratios comparable, manipulate the two fractions 
so that cats will be 5 × 2 = 10 in both fractions.
d
c  = 3 × 5

2 × 5 = 15
10

c
b = 5 × 2

7 × 2 = 10
14

Now that both ratios are in terms of the same number of cats, the ratio of 
dogs to cats to birds is 15:10:14. The ratio of dogs to birds is thus 15:14.

224 PART 4 ■ MATH REVIEW



Exercise: Ratios

Discrete Quantitative Questions

 1. Which of the following equals the ratio of 31
3 to 21

2 ?

A  1:3 
B  2:5 
C  5:2 
D  3:4 
E  4:3

For this question, write your answer in the box.

 2. A certain exercise regimen suggests that an individual do 3 push-ups for 
every 2 sit-ups. If John follows this exercise regimen and does 30 sit-ups 
per day, how many push-ups would he have to do per day?

 3. At a certain farm, the ratio of sheep to horses is 4:3. If the farm adds 5 
sheep and 5 horses, what will the new ratio of sheep to horses be?

A  9:8
B  13:10
C  19:18
D  24:23
E  It cannot be determined from the given information.

 4. If a zoo has 48 chimpanzees and 36 bonobos, then what is the ratio of 
chimpanzees to bonobos?

A  3
7

B  4
7

C  3
4

D  4
3

E  7
3
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 5. In a certain solution, the ratio of water to alcohol is 3:1. If water and 
alcohol combined make up half of the volume of the solution, what 
percentage of the solution is water?

A  12.5%
B  25%
C  37.5%
D  50%
E  75%

 6. At Bridgewood High School, freshmen, sophomores, juniors, and seniors 
are in the ratio of 3:4:6:7, respectively. Which of the following CANNOT 
be the total number of students at the school?

A  40
B  80
C  90
D  100
E  140

 7. A solution of alcohol and water contains alcohol and water in the ratio of 
1:8. If the entire solution is 31.5 ounces, how many ounces of water are in 
the solution?

A  4.5
B  9
C  16
D  27
E  28

 8. At a certain company, the ratio of managers to directors is 5:3. If 10 of 
the managers become directors, the new ratio will be 7:5. How many 
managers are currently at the company?

A  30
B  90
C  140
D  150
E  240

 9. In a certain orchestra, the ratio of cello players to viola players is 4:5. If 
there are 2 more viola players than cello players, how many viola players 
are there?

A  8
B  9
C  10
D  11
E  12
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 10. In a certain company, the dollar amounts budgeted for advertising, 
product development, and administration are 4:3:1, respectively. If the 
company’s entire budget is $200,000, how much did the company spend 
on product development?

A  25,000
B  50,000
C  75,000
D  80,000
E  100,000

For this question, indicate all of the answer choices that apply.

 11. A certain basket consists of white eggs and brown eggs. If the ratio of 
white eggs to brown eggs is 4:3, which of the following could be the total 
number of eggs in the basket?

A  5
B  15
C  21
D  70
E  140
F  161

 12. In a stock portfolio of 80 shares, the ratio of shares invested in bonds to 
shares invested in mutual funds is 1:3. If the number of mutual funds 
remains the same, how many bonds would have to be added for the ratio 
of bonds to mutual funds to be 5:6?

A  30
B  40
C  50
D  70
E  80
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For this question, indicate all of the answer choices that apply.

 13. In a certain organization, the ratio of managers to directors is 3:2, and 
the ratio of directors to administrators is 5:14. Which of the following 
could be the sum of managers, directors, and administrators in the 
organization?

A  1,060
B  1,300
C  2,120
D  5,300
E  7,200

 14. At a certain school, the ratio of students to teachers is greater than 3:1. 
If there are 500 students at the school, what is the maximum number of 
teachers that can be at the school?

A  165
B  166
C  167
D  168
E  169

 15. If 5x = 6y and xy ≠ 0, what is the ratio of 15x to 16y ?

A  25
6

B  36
25

C  6
5

D  5
6

E  25
36

 15. If 7a = 6b and ab ≠ 0, what is the ratio of 17a to 16b?

A  13
49

B  13
36

C  36
49

D  6
7

E  7
6
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Quantitative Comparison Questions

Each of the following questions consists of two quantities, Quantity A and Quantity 
B. You are to compare the two quantities. You may use additional information 
centered above the two quantities if additional information is given. Choose

A  if Quantity A is greater
B  if Quantity B is greater
C  if the two quantities are equal
D  if the relationship between the two quantities cannot be determined

In a jar that contains only black and white marbles, the number of 
black marbles is more than double the number of white marbles.

   QUANTIT Y A QUANTIT Y B

 1.       A  B  C  D  
 

There are more boys than girls at Brownwood School.

   QUANTIT Y A QUANTIT Y B

 2.       A  B  C  D  
 
 
 

 

The ratio of 12 to x equals the ratio of x to 3.

   QUANTIT Y A QUANTIT Y B

 3.  x 6 A  B  C  D

The ratio of a company’s revenues to its expenses is 5:4.

   QUANTIT Y A QUANTIT Y B

 4.       A  B  C  D  
 

a, b, and c are integers, where c < 25. The ratio of a to b is 5 to 12,  
and the ratio of b to c is 4 to 7.

   QUANTIT Y A QUANTIT Y B

 5.  a 5 A  B  C  D

 The ratio of white 
marbles to all the 
marbles in the jar

1 to 3

The current ratio 
of boys to girls at 
Brownwood School

The ratio of boys to 
girls at Brownwood 
School if 10 additional 
girls and 20 additional 
boys enroll

The ratio of the 
company’s profits to 
its expenses

1
4
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Exercise Answers

Discrete Quantitative Questions

 1. E First, convert the fractions in the question to improper fractions: 31
3 = 10

3  

and 21
2 = 52 . Now express the ratio as a fraction: 

10
3
5
2

. Multiply the numerator by 
the reciprocal of 52: 10

3  × 25 = 43 .
 2. 45 First, express the ratio as a fraction: number push-ups/number of sit-ups = 

p
s  = 32 (Note: p = number of push-ups and s = number of sit-ups). Next, set up a 
proportion: ps  = 32 = p

30. Now cross-multiply to solve for p:

 90 = 2p

 p = 45
 3. E Remember that ratios specify relationships, not values. Let 4x = the original 

number of sheep and 3x = the original number of horses. The new ratio will 
be: number of sheep/number of horses = 4x + 5

3x + 5 . Without knowing how many 
horses or sheep there were originally, it is not possible to determine the new 
ratio. Another option is to plug in numbers. If the ratio of sheep to horses 
is 4:3, then there can be 4 sheep and 3 horses at the farm. In this case, the 
new ratio will be 9:8. However, the original number of sheep can be 8 and 
the original number of horses can be 6, in which case the new ratio would 
be 8 + 5

6 + 5 = 13
10. Multiple answers are possible, meaning that a value cannot be 

determined.
 4. D Express the ratio as a fraction: chimpanzees/bonobos = 48

36 . Reduce:  
4(12)
3(12) = 48

36.
 5. C Let the amount of water = 3x and the amount of alcohol = 4x. The sum of 

water and alcohol is thus 3x + 1x = 4x. Since water and alcohol make up half of 
the volume of the solution, the volume of the entire solution will be 2(4x) = 8x. 
To determine water as a percentage of the entire solution’s volume, use the 
percent formula:

 part
whole = percent

100

 ↓

 3x
8x = percent

100

 3x
8x × 100 = percent

 3
8 × 100 = percent

 percent = 37.5%
 6. C Represent the number of students algebraically:

number of freshmen = 3x

number of sophomores = 4x

number of juniors = 6x

number of seniors = 7x

The total number of students will be the sum of these four groups: 3x + 4x + 
6x + 7x = 20x. Since the number of students in the school must be an integer 
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(you can’t have a fraction of a student!) and this integer = 20x, the number of 
students in the school must be a multiple of 20. Of the choices, the only value 
that is not a multiple of 20 is 90.

 7. D Since you are not given a value for either part, represent the parts 
algebraically:

ounces of alcohol = 1x and ounces of water 8x

In terms of x, the volume of the solution is 1x + 8x = 9x. Since the solution is 
31.5 ounces,

 9x = 31.5

 x = 4.5

The number of ounces of water is 8x = 8(3.5 ounces) = 27 ounces. The correct 
answer is Choice D.

 8. D Since you are not given a value for either quantity, represent the values 
algebraically:

number of managers/number of directors = 53 = 5x
3x

You are told that 10 managers will become directors. Thus after the change,  
the number of managers will be 5x – 10, and the number of directors will be 
3x + 10. Use these values for the second ratio in the question:

new number of managers/new number of directors = 75 = 5x – 10
3x + 10

Cross-multiply to solve:

 7
5 = 5x – 10

3x + 10

 7(3x + 10) = 5(5x – 10)

 21x + 70 = 25x – 50

 120 = 4x

 x = 30

The original number of managers is 5x. Plug in 30 for x: 5(30) = 150.
 9. C Since the question provides ratios with no actual values, represent the 

quantities algebraically:
number of cello players
number of viola players = 4x

5x

Since the number of viola players = 2 + number cello players, create the 
equation: 5x = 4x + 2. Solve for x: x = 2. The number of viola players is 5x.  
Plug in 2 for x. The answer is 5(2) = 10.

 10. C Since the question provides ratios with no actual values, represent each part 
of the budget algebraically:

 4x = amount budgeted for advertising

 3x = amount budgeted for product development

 x = amount budgeted for administration
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The sum of these values is 200,000: 4x + 3x + x = 200,000. Manipulate to solve 
for x:

 8x = 200,000

 x = 25,000

The amount budgeted for product development is 3x = 3(25,000) = 75,000.
 11. C, D, E and F Since the question provides ratios with no actual values, 

represent the parts algebraically: number of white eggs
number of brown eggs = wb  = 4x

3x . The 
total number of eggs in the basket is thus 4x + 3x = 7x. Since it is impossible to 
have a fraction of an egg, x must be an integer, and thus 7x must be a multiple 
of 7. The possible values must all be multiples of 7. Among the choices, 21, 70, 
140, and 161 are the only multiples of 7.

 12. A Let x be the total number of bonds and 3x be the total number of mutual 
funds. The sum of these quantities will be 80, the total number of shares. Thus:

 3x + x = 80

 4x = 80

 x = 20 and 3x = 60

Now that you know how many mutual funds and bonds there were originally, 
use these values to set up a proportion with the second ratio in the question. 
Let y = the number of bonds that will be added:

number of bonds
number of mutual funds = 56 = 20 + y

60  .

Cross-multiply:

 5(60) = 6(20 + y)

 300 = 120 + 6y

 180 = 6y

 y = 30
 13. A, C, and D Since the ratios share the common element of directors, your 

first step should be to manipulate the ratios so that the value for the number of 
directors is the same in both. (Note: In the following ratios, m = the number of 
managers, d = the number of directors, and a = the number of administrators).

number of managers
number of directors  = 3 × 5

2 × 5 = 15
10

number of directors/number of administrators = 5 × 2
14 × 2 = 10

28

Thus the ratio of managers to directors to administrators is 15:10:28. 
To determine the possible sum of the three, represent managers as 15x, 
directors as 10x, and administrators as 28x. The sum of these values is 15x + 
10x + 28x = 53x. Since it is impossible to have a fraction of a person, x must 
be an integer, and thus 53x must be a multiple of 53. The possible values 
must all be multiples of 53.
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14. B Your first step should be to set up a proportion, where s represents the 
number of students and t represents the number of teachers. However, note 
that the proportion will be an inequality since the ratio is greater than 3:1:

s
t > 31

There are 500 students, so 500
t  > 31. Cross-multiply to arrive at a range for  

t: 500 > 3t. Solve for t: 500
3  > t. Since t must be an integer, the greatest value for t 

will be the greatest integer less than 500
3  . 500

3  = 166.6, so the greatest value for t 
is 166. The correct answer is B.

 15. B The best approach here is to plug in values. Choose a value for a and let that 
value determine b. If a = 6, then 42 = 6b, and b = 7. 17(a) = 17(6) = 67, and 16(b) =  
(1

6)(7) = 76. Now find the ratio of 67 to 76 : 
6
7
7
6

 = 67 × 67 = 36
49 . The correct answer is C.

Quantitative Comparison Questions

 1. B Choose values that satisfy the constraints in the given information: let’s 
say there are 3 white marbles and 7 black marbles. In this case, the ratio of 
white marbles to all marbles is 3

10 . 
3

10  < 13, so for the given values, Quantity B 
is greater. Choose a “weird” case: 7 is the smallest possible number of black 
marbles when there are 3 white marbles. Let’s choose a larger value for the 
number of black marbles. Let there be 3 white marbles and 100 black marbles. 
In this case, the ratio of white marbles to all marbles is 3

103 . 
3

103  < 13, so Quantity 
B is still greater.

 2. D Since there are more boys than girls, the current ratio of boys to girls must 
be greater than 1. The impact of adding 10 girls and 20 boys on the ratio will 
depend on the original ratio. For example, let’s say there were originally 100 
boys and 50 girls. In this case, the original ratio is 100

50  = 21 . When 20 boys and 
10 girls are added, the new ratio is 120

60  = 2 to 1. In this case, the quantities are 
equal. Now let’s say the original number of boys was 100 and the original 
number of girls was 90. In this case, the original ratio is 100

90  = 10
9  . The new ratio 

will be 120
100  = 65  . In this case, Quantity B is greater. Since there is more than one 

relationship between the quantities, the correct answer is Choice D.
 3. D Set the ratios up as fractions: 12

x  = x3  . Next, cross-multiply: x2 = 36. Since 
the exponent on x is even, x = 6 or –6. The relationship between the columns 
cannot be determined.

 4. C Let the revenue = 5x and the expenses = 4x. Use the profit formula: profit = 
revenue – expenses. Thus profit = 5x – 4x = x. The ratio of profit to expenses is 
thus x

4x  = 14. The two quantities are equal.
 5. C When you are given two ratios with a common element, you should 

manipulate the ratios so that the common element has the same value in  
both ratios. In this case, the common element is b. In the first ratio, ab = 5/12, 
and in the second ratio, bc  = 47 . Manipulate the second ratio to make b = 12:  
b
c  = 4 × 3

7 × 3 = 12
21 . Thus the ratio of a:b:c = 5:12:21. Since c < 25 and is an integer,  

c must equal 21. If c = 21, then a = 5.
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Algebra

Study this chapter to learn about:

 ■ Linear equations

 ■ Exponents and roots

 ■ Quadratic equations

 ■ Formulas, functions, and sequences

 ■ Inequalities and absolute value

In broad terms, you can think of algebra as any situation where you manipulate 
an equation or inequality to solve for one or more unknown values. An 
unknown value is a variable (such as x or y) or an expression (such as a + b  
or c

d). Before diving into manipulating equations and inequalities, you will first 
look at the basic mathematical operations.

Linear Equations

PEMDAS

PEMDAS is a helpful acronym for remembering the proper order of operations. 
When working with an expression that contains only values (no variables), you 
must perform the operations in the order dictated by PEMDAS. The following 
question would require proficiency with PEMDAS:

(8 + 1)2 divided by 3 × (5 + 2) = ?

Before answering this question, let’s review what each letter in PEMDAS stands 
for. The acronym PEMDAS represents Parentheses, Exponents, Multiplication/
Division, Addition/Subtraction.
 When evaluating an expression, you must use the order as dictated by 
PEMDAS. However, note that there is no priority between multiplication and 
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division, and no priority between addition and subtraction. When choosing 
between these operations, always move from left to right. The following list outlines 
what each operation represents:

 ■ Parentheses ( ) or [ ]: parentheses are used to bracket off part of an 
expression from the rest of the expression. For example: (3 + 5) × 2.

 ■ Exponents 43, 35, and so on: exponents tell you how many times you  
multiply the base by itself. 43 is the same as 4 × 4 × 4. 35 is the same  
as 3 × 3 × 3 × 3 × 3.

 ■ Roots √16, √8, and so on: roots are the opposite of exponents. In terms of 
PEMDAS, roots take the same priority as exponents. To get the square root of 
a number, you need to determine which value, when multiplied by itself, will 
yield the number under the square root.

For example, √16 = 4, since 4 × 4 = 16.

 ■ Multiplication 3 × 4; (3)(4); xy: Note that multiplication is the opposite of 
division. If you multiply 3 times 4 and then divide that result by 4, the result 
is 3.

 ■ Division, 62 : Next, you will evaluate any expressions that require multiplication 
or division. Note: There is no hierarchy between multiplication and division! 
When presented with these two operations, always work from left to right:

6 divided by 3 × 9 → First do 6 ÷ 3 = 2, then 2 × 9 = 18.

 ■ Addition/Subtraction 4 + 7 + 11; 8 – 3 = 5: Next, you will evaluate 
any expressions that require addition or subtraction. Note: Just as with 
multiplication and division, there is no priority between addition and 
subtraction! When presented with these two operations, always work from 
left to right:

7 − 9 + 5 → First, do 7 – 9 = −2, then do −2 + 5 = 3.

Now that you’ve reviewed PEMDAS, let’s work through the question at the 
beginning of this section:

(8 + 1)2 divided by 3 × (5 + 2)

You see two expressions within parentheses, so first evaluate those 
expressions:

92 divided by 3 × 7

Next, you see a term raised to an exponent, so evaluate that term:

81 divided by 3 × 7

Now you are left with division and multiplication. Remember, there’s no 
priority between these two operations. Just work from left to right.

 81 divided by 3 = 27

 ↓

 27 × 7 = 189

3
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Simplifying Expressions

Before you dive into the process for solving for a variable, let’s review ways to 
simplify expressions. An expression is some combination of variables, values, or 
both. Examples of expressions are 3x + 7, 2x

y , 9z3.
 When presented with an expression, either by itself or as part of an equation, 
your first step should always be to simplify the expression. Generally, there are 
three ways to do so:

Combine Like Terms

Simplify: 3x + 5z + 9x − 2z.

SOLUTION: Combine the xs and arrive at 12x. Combine the zs and arrive at 3z. 
The expression simplifies to 12x + 3z.

Simplify: 2(x+3) + 3(x + 3).

SOLUTION: Think of (x +3) as a variable, such as z. 2z + 3z = 5z. Therefore,  
2(x + 3) + 3(x + 3) = 5(x + 3).

Find a Common Denominator

Simplify: 5a
3  + 2b

5  .

SOLUTION: Find a common denominator of 15 for both terms.

 5a
3  × 55 = 25a

15

 2b
5  × 33 = 6b

15

 ↓

 25a
15  + 6b

15 = 25a + 6b
15

Simplify: 7x − 3y .

SOLUTION: Find a common denominator of xy for both terms.

 7
x × yy = 7y

xy

 3
y × xx = 3x

xy

 ↓

 7y
xy − 3x

xy = 7y – 3x
xy
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Factor

To factor an expression, take out the factors common to all terms in the expression.

Simplify: 6ab + 3a

SOLUTION: Each term has 3a as a factor. To see this, rewrite the expression as 
3a × 2b + 3a × 1. Take 3a out of each term and arrive at 3a(2b + 1).

Simplify: 4x2 + 3x

SOLUTION: Each term shares a factor of x. Take x out of each term and arrive  
at x(4x + 3)

Basic Equations and Solving for a Variable

Whenever two expressions are set equal to each other, you have an equation:

7 × 6 = 14 × 3

The fundamental rule for all equations is the following: you can perform any 
operation on an equation as long as you perform that operation on both sides.
 In the preceding example, if you divide both sides by 3, you will end up with  
7 × 2 = 14. While the values on both sides of the equation changed, the equation 
itself is still true.
 In algebra, equations will have variables, which are letters used to represent 
some unknown quantity in an equation.

If 3x + 2 = 14, then x = ?

When asked to solve for a variable, your goal will be isolate the variable by 
undoing the operations done to that variable. To do so, you are going to use 
PEMDAS, but in reverse!

 3x + 2 = 14 1.  Get rid of the addition by subtracting 2 from 
both sides.

 3x + 2 − 2 = 14 – 2 

 3x = 12 2.  Get rid of the multiplication by dividing both 
sides by 3.

 3x
3  = 12

3

 x = 4
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 Let’s look at another example:

If √x + 2 − 3 = 4, what is the value of x?

SOLUTION:

Step 1: Isolate √x + 2 by adding 3 to both sides of the equation.

 √x + 2 − 3 = 4

 + 3 = + 3

 √x + 2 = 7

Step 2: (x + 2) is within parentheses, so you should manipulate the equation 
to isolate the expression within the parentheses. To do so, square both sides 
of the equation.

 √x + 2 = 7
 √x + 2 

2
 = 72

 x + 2 = 49

Systems of Equations: Combination and Substitution

Often, the GRE will present you with two or more equations with multiple 
variables and will ask you to solve for the value of one or more of the variables in 
those equations. This is called a system of equations. When working with a system 
of equations, your ultimate goal is to arrive at a situation similar to what you saw 
in the previous section: one equation with one variable. To accomplish this, you can 
take two approaches: substitution or combination.

Substitution

Let’s say you are given the following question:

 3x + 2y = 18

 2x + y = 9

What is x?

Step 1: Express one variable in terms of the other variable.

 3x + 2y = 18

 y = 9 − 2x

Step 2: Take the expression for y and substitute it for y in the first equation: 
3x + 2(9 − 2x) = 18.
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Step 3: Solve for x.

 3x + 18 − 4x = 18

 −x + 18 = 18

 −x = 0

 x = 0

Combination

Most systems of equations on the GRE can be solved with substitution, but you will 
sometimes need to use combination. Let’s look at an example:

 3a + 2z = 12

 4a + 3z = 18

Solve for a and z.

Step 1: When solving by combination, your ultimate goal is to arrive at the 
same coefficient for one of the variables. To do so, you will have to multiply 
each equation by a factor that will yield you a common coefficient for one of 
the variables. In this case, let’s make the coefficients on z equal to 6: 

 3(3a + 2z = 12) → 9a + 6z = 36

 2(4a + 3z = 18) → 8a + 6z = 36

Step 2: Multiply across one equation by negative 1.

 −1(9a + 6z = 36) = −9a − 6z = −36

 8a + 6z = 36

Step 3: Add the equations to arrive at one equation and one variable (your 
ultimate goal!).

 −9a − 6z = −36

 8a + 6z = 36

 −a = 0

 a = 0

Substitute 0 for a into either equation to solve for x:

 3(0) + 2z = 12

 2z = 12

 z = 6
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Exercise: Linear Equations

Discrete Quantitative Questions

 1. If x + 7 = 14, what is the value of (x − 5)2?

A  2
B  4
C  25
D  49
E  196

For this question, write your answer in the box.

 2. If 12a + 13a + 1
10a = 28, what is the value of a?

 3. If 2x + 3y = 2y + 3, what is y in terms of x?

A  3 – 2x
B  3 + 2x
C  1

x
D  x
E  x + 6

 4. If 2a + 3b = 4, and x = 4a + 6b, what is the value of x?

A  4
B  8
C  12
D  16
E  It cannot be determined from the given information.

 5. If 9a
2 + x = 3 , what is a2 , in terms of x?

A  3 – x
B  3 – x

2

C  3 – x
3

D  3 – x
9

E  3 – x
18
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 6. If 3p + 5q = 27, and p + 2q = 15, then q equals.

A  −21
B  −3
C  9
D  12
E  18

For this question, write your answer in the box.

 7. If 1.5a + 3b = 20 and 6a + 9b = 60, what is the value of b?

 8. If x2 + 5x + 6 = 32, what is the value of x2 + 5x − 12?

A  14
B  18
C  20
D  22
E  24

For this question, write your answer in the box.

 9. What is the value of −2(3 − 5) ÷ 122?

 10. If 2a + 2b = 13, 2b + 2c = 19, and 2a + 2c = 8, then a + b + c =

A  5
B  10
C  15
D  20
E  40

 11. If 3(x + b) + 5(x + b) = 72, then x + b =

A  8
B  9
C  15
D  24
E  36
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 12. If a + 3b + 5c = 30, and 6b + 10c = 20, what is the value of 4a?

A  10
B  20
C  40
D  60
E  80

 13. If = x, what is y in terms of x?

A  x2 + 3
B  2x2 + 3
C  2x2 – 3 
D  x2 − 3

2
E  x2 + 3

2

For this question, write your answer in the box.

 14. If 3x = 12y − 7, what is the value of x − 4y?
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Quantitative Comparison Questions

Each of the following questions consists of two quantities, Quantity A and Quantity 
B. You are to compare the two quantities. You may use additional information 
centered above the two quantities if additional information is given. Choose

A  if Quantity A is greater
B  if Quantity B is greater
C  if the two quantities are equal
D  if the relationship between the two quantities cannot be determined

   QUANTIT Y A QUANTIT Y B

 1.  pr + qr + qs + ps (r + s)(q + p) A  B  C  D

xz
7  = y

   QUANTIT Y A QUANTIT Y B

 2.  49y 7xz A  B  C  D

a
b = c

3; a, b, and c are positive

   QUANTIT Y A QUANTIT Y B

 3.  9a 4bc A  B  C  D

2x + 3y = 12

   QUANTIT Y A QUANTIT Y B

 4.  6x + 9y − 8 28 A  B  C  D

a > b and x + y > 0

   QUANTIT Y A QUANTIT Y B

 5.  ax + ay b(x + y) A  B  C  D
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Exercise Answers

Discrete Quantitative Questions

 1. B To solve for (x − 5), subtract 12 from both sides of the equation: x − 5 = 2. 
Substitute 2 for (x − 5): 22 = 4.

 2. 28 To get rid of the denominators, multiply across the equation by 30 (which 
is a multiple of the values in all the denominators):

 30(1
2a + 13a + 1

10a = 28)

 15a + 10a + 3a = 784

Combine like terms:

 28a = 784

 a = 28

 3. A To express y in terms of x, you need to isolate y. Subtract 2y and 2x from 
both sides of the equation and arrive at y = 3 − 2x.

 4. B Notice that 4a + 6b = 2(2a + 3b). Therefore, to combine the equations, 
multiply the first equation by 2 and arrive at 4a + 6b = 8. Substitute 4a + 6b 
into the second equation and arrive at x = 8.

 5. D To express a2 in terms of x, you need to isolate a2 . To do so, first subtract x 
from both sides: 9a

2  = 3 − x. To go from 9a
2  to a2, divide both sides by 9 and arrive 

at a2 = 3 – x
9  .

 6. E Since you have two linear equations, you have to decide between 
combination and substitution. Since the coefficient in front of p in the second 
equation is 1, substitution is the preferred method. Write p in terms of q:  
p = 15 − 2q. Substitute (15 − 2q) for p in the first equation and arrive at  
3(15 − 2q) + 5q = 27. Distribute: 45 − 6q + 5q = 27. Solve for q. q = 18.

 7. 20
3  Since none of the variables has a coefficient of 1, use combination. You want 
to solve for b, so multiply across the first equation by −4:

 −4(1.5a + 3b = 20)

 −6a − 12b = −80

Now the equations are:

 −6a − 12b = −80

 6a + 9b = 60

Add the equations and arrive at −3b = −20. Solve for b: b = 20/3.
 8. A What is the relationship between x2 + 5x + 6 and x2 + 5x − 12? x2 + 5x + 6 is 

18 more than x2 + 5x − 12. Since x2 + 5x + 6 = 32, x2 + 5x − 12 = 32 − 18 = 14.
 9. 1

36 Use PEMDAS: First evaluate the expression within the parentheses:  
3 – 5 = –2:

–2(–2) ÷ 122
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Next, evaluate the exponential term: 122 = 144

–2(–2) ÷ 144

Since multiplication is to the left of division, multiply –2 × –2 = 4.

4 ÷ 144

Next, do the division: 4
144 = 1

36 .
 10. B Solution: Add up the equations:

 4a + 4b + 4c = 40

 4(a + b + c) = 40

 a + b + c = 10

 11. B Solution: note that the two expressions share the common term of (x + b).  
Combine like terms and arrive at 8(x + b) = 72. Divide both sides of the 
equation by 8: x + b = 9.

 12. E You should always attempt to simplify equations, if possible. In the  
second equation, you can factor 2 from all the terms: 2(3b + 5c) = 20. Divide 
both sides by 2: 3b + 5c = 10. Substitute 10 for 3b + 5c in the first equation:  
a + 10 = 30. Solve for a: a = 20. Therefore, 4a = 80.

 13. C To solve for y in terms of x, you must isolate y. First, get rid of the square 
root by squaring both sides of the equation: y + 3

2  = x2. Next, multiply both 
sides by 2: y + 3 = 2x2. Then subtract 3 from both sides: y = 2x2 − 3. The correct 
answer is C.

 14. 7
3 Since you are trying to solve for an expression that has y and x, manipulate 
the equation to get the xs and ys on the same side: 3x − 12y = −7. Factor  
3 from both terms on the right side of the equation: 3(x − 4y) = 7. Solve for  
x − 4y: x − 4y = 73 .

Quantitative Comparison Questions

 1. C

Step 1: To make the columns look similar, try to factor the expression in 
Quantity A:

pr + qr = r(p + q) and qs + ps = s(q + p).

Step 2: Combine like terms: r(p + q) + s(q + p) = (r + s)(p + q).

The two quantities are equal.
 2. C

Step 1: To avoid working with a fraction, multiply both sides of the given 
equation by 7: xz = 7y

Step 2: To make the columns look similar, substitute 7y for xz in Quantity B: 
7(7y) = 49y

The two quantities are equal.
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 3. B To avoid working with fractions, cross-multiply and arrive at: 3a = bc. To 
make the columns look similar, substitute 3a for bc in Quantity B: 4(3a) = 12a. 
The comparison is 9a versus 12a. Since you are told that a is positive, you can 
divide both quantities by a. The comparison is thus:

   QUANTIT Y A QUANTIT Y B

   9 12 A  B  C  D

Quantity B is greater.
 4. C

Step 1: To simplify the comparison, add 8 to both quantities:  
Quantity A = 6x + 9y and Quantity B = 36.

Step 2: To arrive at a value for Quantity A, manipulate the equation in  
the prompt to look similar to the expression in Quantity A:

 3(2x + 3y = 12)

 6x + 9y = 36

Step 3: Substitute 36 for 6x + 9y in Quantity A

The two quantities are equal.
 5. A

Step 1: To make the two quantities look similar, factor the expression in 
Quantity A: ax + ay = a(x + y).

Step 2: Divide both quantities by (x + y). Quantity A = a and Quantity B = b. 
Since you are told that a > b, the value in Quantity A is greater.

Exponents and Roots

Exponent Basics

In the term 53, five is the base and 3 is the exponent. The exponent represents the 
number of times you multiply the base by itself. So 53 comes out to 5 × 5 × 5. Both 
the exponent and base can be any real number (not just positive integers).
 Most GRE questions dealing with exponents will require you to use a few simple 
rules and manipulate them in unorthodox situations. But before getting to these 
rules, let’s look at some other properties of exponents:

An even exponent always yields a positive result.

 The base of an exponential expression can be positive or negative, but when the 
base is raised to an even exponent, the result will always be positive. Consider:

x2 = 16

The most obvious solution to the preceding equation is 4. If you substitute 4 for x, 
you arrive at 42 = 16, which is a true statement. But notice that –4 is also a solution 
for x! If you substitute −4 back into the equation, you arrive at (−4)2 = (−4)( −4) = 
16, which is also true.
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The previous example illustrates the following general principle: An even exponent 
will hide the sign of the base.
 In other words, whether the base is positive or negative, when it is raised to an 
even power, the result will be positive. This is because an even number of negative 
factors will always cancel out to create a positive product.
 The flip-side of this fact concerns odd exponents. An odd exponent will preserve 
the sign of the base.
 For example, if x3 = −8, then there is just one solution for x: −2. Notice that 2 is 
not a solution for x because if you plug it back into the equation, you arrive at  
(2)3 = 8, not −8.

Base of 0, 1, and −1

 ■ When a base of zero is raised to any power, the result is zero: 02 = 0
 ■ When 1 is raised to any power, the result is 1: 110 = 1; 1−300 = 1
 ■ When −1 is raised to an even power, the result is 1. When −1 is raised to an 

odd power, the result will be −1: −110 = 1; −1−303 = −1

Fractional Base

 ■ When a positive proper fraction (a number between 0 and 1) is raised to a 
power, an interesting property results: the resulting value is less than the 
original base:

(1
3)2 = (1

3)(1
3) = 19

1
9 < 13

Compare the preceding to what happens when you raise an integer base to a 
power:

52 = (5)(5) = 25

25 > 5

 ■ When a fraction is raised to a power, the exponent distributes to the 
numerator and denominator of that fraction: (3

2)4 = 34

24 = 81
16 .

Exponent Rules

Most situations with exponents will require knowledge of basic exponent rules. A 
good rule of thumb is that most exponent rules concern situations where either the 
base or the exponent is the same and where you’re either multiplying or dividing.

Multiplying Exponents with the Same Base: Add the Exponents

 ■ When multiplying exponential terms with the same base, keep the base and 
add the exponents: (35)(33) = 3(5+3). To understand why you are adding the 
exponents, write out 35 and 33. Notice that you arrive at: (3 × 3 × 3 × 3 × 3) 
(3 × 3 × 3). This leaves you with 3 multiplied by itself 8 times. Thus 38.
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Dividing Exponents with the Same Base: Subtract the Exponents

 ■ When dividing exponential terms with the same base, keep the base 
and subtract the exponents: (57)

(53) = 5(7−3) = 54. To understand why you are 
subtracting the exponents, write out 57 and 53. Notice that you arrive at  
(5 × 5 × 5 × 5 × 5 × 5 × 5)

(5 × 5 × 5)  . When you cancel out the common factors, you are  
left with four 5s in the numerator. Thus 54.

Raising a Power to a Power: Multiply the Exponents

 ■ When raising an exponential term to a power, to simplify the term, you 
should multiply the exponents: (54)3 = 5(4×3) = 512. Why? (54)3 = (54)(54)(54). 
This takes you back to the first scenario in which you were multiplying 
exponential terms with the same base. Recall that in such a situation, you 
should add the exponents. This will yield 5(4+4+4) = 512.

Multiplying and Dividing Exponents with Different Bases but the  
Same Exponent: Multiply or Divide the Bases

 ■ When multiplying exponential terms with different bases but the same 
exponent, keep the exponent and multiply the bases. Thus far, you have 
looked only at situations in which the base is the same. What about when the 
bases are different? You can still manipulate the expression if the exponents 
are the same!

54 × 34 = (5 × 3)4 = 154

Why are you allowed to combine the bases? Again, write them out.

54 = 5 × 5 × 5 × 5

34 = 3 × 3 × 3 × 3

Notice that when you multiply these two terms, you will end up with 4 
combinations of (5 × 3), giving you (5 × 3)4.

It is also important to notice that this rule works in reverse. If a product is raised to 
an exponent, then the exponent will distribute to all the factors in the product:

(23 × 35)4 = [(23)4] × [(35)4] = 212 × 320

 When dividing exponential terms with different bases but the same exponent, 
keep the exponent and divide the bases: 123

43  = (12
4 )3 = 33. To understand why, once 

again expand the numerator and denominator. You arrive at:
12
4  × 12

4  × 12
4

You thus have (12
4 ) three times, giving you (12

4 )3.

Negative Exponents: Flip the Base

When raising a number to a negative exponent, to get rid of the negative exponent, 
you simply flip the base:

5−3 = (5
1)−3 = (1

5)3 = 13

53 = 1
125

(2
3)−3 = (3

2)3 = 33

23 = 27
8

 CHAPTER 11 ■ ALGEBRA 249



Putting It All Together: Finding a Common Base

Knowing the preceding rules is essential for success on exponent questions, but 
the GRE will make such questions difficult by forcing you to evaluate expressions 
where it seems that none of these rules apply. To get past these difficulties, you 
should always be concerned with manipulating what’s given to you to get to the 
same base. By doing so, you can then use the rules that were just covered. Look at 
the following:

(84)(325) =

A  29

B  220

C  237

D  820

E  25620

To simplify the expression, rewrite the exponential terms to have the same 
base. By doing so, you will be able to use the exponent rule that says you can 
add the exponents when multiplying exponential terms with the same base:

8 = 23, so 84 = (23)4. Using your exponent rules, you know this comes  
out to 212.

32 = 25, so 325 = (25)5. Using your exponent rules, you know this comes  
out to 225.

Now you can use your rules! The expression now reads: (212)(225). Since you 
are multiplying exponential terms with the same base, you keep the base and 
add the exponents: (212)(225) = 2(12+25) = 237. The correct answer is C.

Let’s look at another example:

(86)(93)
66

A  7212

B  123

C  212

D  92
E  123

Again, your focus should be to manipulate the numerator and denominator 
so that all the terms are in their prime forms.

86 = (23)6 = 218

93 = (32)3 = 36

66 = (3 × 2)6 = 36 × 26

So your new fraction is:
(218)(36)
(26)(36)
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Use your exponent rules for division and you get 2(18−6) × 30. And this comes 
out to 212. The correct answer is C.

Table 1 lists the major exponent rules. You should commit these rules to 
memory and make sure that you understand the conceptual basis behind 
these rules, as outlined in this chapter.

Table 1   Exponent Rules Table

Rule Example

ax × ay  = ax + y

bx × ax  = (ba)x 

(ax ) y = axy

ax

ay
ax – y=

bx

ax
b
a

x

= ⎛⎜⎝
⎞⎟⎠

32 × 52  = (3 × 5)2 = 152

(32)5 = 310

35

32   33=

32 × 34  = 36

152
52

32
15
3

2

= =⎛⎜⎝
⎞⎟⎠

Table 2 lists common powers and roots that appear on the GRE. Committing these 
rules to memory will help you save precious time on the exam.

Table 2   Common Powers & Roots

22 = 4
23 = 8
24 = 16
25 = 32
26 = 64
27 = 128

32 = 9
33 = 27
34 = 81

42 = 16
43 = 64
44 = 256

52 = 25
53 = 125
54 = 625

4 = 2√

9 = 3√

16 = 4√

25 = 5√

36 = 6√

49 = 7√

64 = 8√

81 = 9√

100 = 10√

121 = 11√

144 = 12√

169 = 13√

400 = 20√

625 = 25√

Solving for an Unknown Exponent

So far, most of the questions that you have looked at have concerned shortcuts for 
evaluating exponential expressions. Sometimes, however, you will be asked to solve 
for a variable that is in the place of an exponent. Look at the following example:

If 2x = 8, then what is the value of x?
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No exponent rule will work here. Instead, you must recognize the following 
property: If two values are equal, then they must have the same prime factorization. 
To solve for x, you should thus rewrite 8 as the product of its prime factors. 8 = 
23, so the equation now reads: 2x = 23. Now that the bases are equal, you know the 
exponents are equal, so x = 3.

If x and y are integers, and (3x)(2y) = 324, what is the value of x + y?

SOLUTION: Rewrite 324 as the product of its prime factors:

324 = 9 × 36 = 3 × 3 × 6 × 6 = 3 × 3 × 3 × 2 × 3 × 2 = (34)(22).

Thus (3x)(2y) = (34)(22). Now that both sides of the equation are expressed in 
terms of the same bases, you know that x = 4 and y = 2.

Factoring Exponential Expressions

Sometimes you will be given an exponent question that concerns the addition 
or subtraction of exponential terms. Since exponent rules only apply to the 
multiplication or division of exponents, you should almost always factor when 
two exponential terms are added or subtracted. How will you do so? Look at the 
following example:

232 – 230 is equivalent to which of the following?

A  22

B  223
C  210

D  230

E  2303

SOLUTION: 232 can be rewritten as (230)(22). You can thus rewrite the expression 
as (230)(22) – (230)(1). Since both terms share a factor of 230, the expression can 
be written as: 230(22 – 1) = 230(3). The correct answer is Choice E.

Roots

Roots are the opposite of exponents. Generally, a root will be denoted using the 
following symbol: 

If √16 = x, then what is x?

SOLUTION: x is the positive number that when squared yields 16. 42 = 16, so the 
answer is 4.
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Note that when determining the square root of a number, the answer will 
always be positive. Even though (−4)2 = 16, −4 is not a solution for x in 
the question.

 In the preceding example, 16 is a perfect square. A perfect square is any 
number whose square root is an integer. For example, 9 is a perfect square because 
its square root is 3, but 15 is not a perfect square, since its square root is 3.87. . . .

Multiplying and Dividing Roots

If you are asked to simply evaluate a square root, you can of course use your 
on-screen calculator. But many root questions will require you to instead 
manipulate the root. For example: √32 × √2 = ?.
 When multiplying square roots, you can combine all the terms underneath one 
square root. Thus

√32 × √2 = √32 × 2 = √64 = 8

When dividing square roots, you can combine all the terms underneath one square 
root:

√32
√2  = √32

2  = √16 = 4

 Note that these rules also work in reverse:

√200 = √100 × 2 = √100 × √2 = 10√2

Simplifying Roots

Simplifying a perfect square root is straightforward and can always be done on 
your calculator. But what if, after going through a question, you arrived at an 
answer of √32? If you looked at the choices, √32 would not appear in any of them. 
Why? Because √32 is not simplified. To simplify it, you have to take any perfect 
squares out of the radical. You would simplify √32 in the following way:

√32 = √16 × 2 = √16 × √2 = 4√2

4√2 is the simplified form of √32. Generally, when you are trying to simplify a 
square root, you should break it up into any known perfect squares and remove 
those perfect squares from the square root.

Simplify. √150

SOLUTION: First, rewrite 150 as 25 × 6. Thus √150 = √25 × 6. Now, break up the 
square root: √25 × 6 = √25 × √6. Finally, simplify any perfect squares. √25 = 5, 
so the answer is 5√6.
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Quantitative Comparison Strategy: Exponents

When solving Quantitative Comparison questions that test exponents, it is 
essential to recall both the rules discussed previously, and just as importantly, the 
exceptions to these rules. Remember that success on Quantitative Comparison 
questions often requires testing for Choice D, which requires challenging your 
assumptions.
 When solving a Quantitative Comparison question where either the exponent 
or the base is a variable, always test 0, 1, and −1. For example:

   QUANTIT Y A QUANTIT Y B

   2x 5x

If x is positive, then Column B will always be greater. But remember that the 
exponents 0, 1, and −1 have interesting properties, so make sure to test those cases 
to see whether Column B is always greater.

 ■ If x = 0, then the two quantities are equal.
 ■ If x = 1, then Column B is greater.
 ■ If x = −1, then Column A becomes 12 and Column B becomes 15, meaning that 

Column A is greater.

These different values give you contradictory relationships, and the answer is 
therefore D. When comparing numbers expressed as exponents, make sure to 
express each column using the same base:

   QUANTIT Y A QUANTIT Y B

   1,000600 101,800

Rewrite 1,000 using a base of 10: 1,000 = 103. Substitute 103 for 1,000 in Column A, 
and compare the new expressions:

   QUANTIT Y A QUANTIT Y B

   (103)600 101,800

Use your exponent rules for Column A: (103)600 = 101,800. The two columns are 
equal, and the answer is therefore Choice C.
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Exercise: Exponents and Roots

Discrete Quantitative Questions

 1. 42165 = 2x. What is x?

A  7
B  9
C  10
D  20
E  24

For this question, write your answer in the box.

 2. 211,003

31,00271,001 equals

 3. If 5x + 5x + 5x + 5x + 5x = 56, then x equals

A  1
B  6

5

C  5
D  6
E  30

 4. If 2x+2 × 3y+3 = 576, where x and y are integers, what is x + y?

A  2
B  3
C  5
D  6
E  8

 5. If a = 0.729, which of the following must be true?

A  a > a2 > √a
B  a > √a > a2

C  a2 > a > √a
D  √a > a2 > a
E  √a > a > a2
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 6. Which of the following equals a2b−35

a−7b20 ?

A  a9b−23

B  a17b−35

C  a17b5

D  a45b−115

E  b−22

 7. 330 + 329

329  equals

A  3
B  4
C  6
D  15
E  30

 8. If 102x
1003y < 1, which of the following must be true?

A  x < 3y
B  2x < 3y
C  2x < y
D  2x + 3y < 1
E  2x + 3y < 0

 9. √2(12 – 4)9 = 

A  3
B  6
C  9
D  12
E  18

 10. If √a + b = 8 and √a – √b = 0, what is a?

A  0
B  2
C  4
D  8
E  32

 11. If 37 – 35 = (2x)(3y), where x and y are integers, what is x + y?

A  2
B  3
C  8
D  15
E  243
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 12. √a3 × √a + b2 is equivalent to which of the following?

A  ab
B  ab√a
C  (a2)(b)
D  (a2)(b2)
E  (a4)(b2)

Quantitative Comparison Questions

Each of the following questions consists of two quantities, Quantity A and Quantity 
B. You are to compare the two quantities. You may use additional information 
centered above the two quantities if additional information is given. Choose

A  if Quantity A is greater
B  if Quantity B is greater
C  if the two quantities are equal
D  if the relationship between the two quantities cannot be determined

   QUANTIT Y A QUANTIT Y B

 1.  520 258 A  B  C  D

   QUANTIT Y A QUANTIT Y B

 2.  a–3

a–4 a A  B  C  D

w = 2v

   QUANTIT Y A QUANTIT Y B

 3.  4–v
2–w 1 A  B  C  D

b > a > 0

   QUANTIT Y A QUANTIT Y B

 4.  b2 a3 A  B  C  D

a and b are integers 
(2a)(4b) = 64

   QUANTIT Y A QUANTIT Y B

 5.  a + b 3 A  B  C  D

−1 < x < 0

   QUANTIT Y A QUANTIT Y B

 6.  x3 x5 A  B  C  D
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   QUANTIT Y A QUANTIT Y B

 7.  2040 2120 A  B  C  D

xa = 1 
a > 0

   QUANTIT Y A QUANTIT Y B

 8.  x 1 A  B  C  D

b
√c = a

   QUANTIT Y A QUANTIT Y B

 9.  b2

a2 c A  B  C  D

Exercise Answers

Discrete Quantitative Questions

 1. E To solve for x, you should express all the terms with a base of 2: 42 = (22)2 = 
24. 165 = (24)5 = 220. Thus:

 (24)(220) = 224 = 2x

 ↓

 x = 24
 2. 5 When simplifying exponential expressions, you should express all bases in 

their prime forms. Express 21 in terms of base 7 and 3: 211,003 = (7 × 3)1,003 = 
(71,003)(31,003). The fraction now reads:

(71,003)(31,003)
(31,002)(71,001) = (72)3 = 147

 3. C Note that you are adding the same term (5x) five times. Thus:

 5x + 5x + 5x + 5x + 5x = 5(5x) = (51)(5x) = 5(x+1) = 56

 x + 1 = 6

 x = 5
 4. B Since the two sides of this equation are equal, they must have the same 

prime factorization. Thus the exponent on the 2 on the left side of the equation 
represents the number of times 2 appears in the prime factorization of 576, 
and the exponent on the 3 on the left side of the equation represents the 
number of times that 3 appears in the prime factorization of 576. To solve for 
these exponents, you should express 576 in terms of base 2 and 3:

 576 = 2(288)

 576 = (2)(2)(144)

 576 = (2)(2)(12)(12)
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 576 = (2)(2)(4 × 3)(4 × 3)

 576 = (2)(2)(2 × 2 × 3)(2 × 2 × 3)

 576 = (26)(32)

Thus

 (26)(32) = 2(x+2) × 3(y+3)

 6 = x + 2 2 = y + 3

 ↓

 4 = x −1 = y

 ↓

 x + y = 3
 5. E If the base of an exponential term is between 0 and 1, then as the exponent 

increases, the result decreases. Thus a2 < a. Eliminate A, C, and D. Now 
compare B and E. What happens when you take the square root of a fraction? 
The opposite of when you square it! Squaring a positive fraction results in a 
value smaller than the original fraction, so taking the square root of a fraction 
results in a value larger than the original fraction. Thus the answer is E.

For illustration: √0.49 = 0.7. Note that the result (0.7) is larger than the original 
value whose square root was taken.

 6. B The numerator has a compound base, so you should distribute the exponent 
to both terms:

a2b−35 = a2×5b−3×5 = a10b−15

The fraction now reads:

a10b−15/a−7b20 = a10−(−7) × b−15−20 = a17b−35

 7. B Split the numerator: 330 + 329

329  = 330

329 + 329

329. The first term can be reduced:  
330

329 = 31. The second term can be reduced: 329

329 = 1. Thus the fraction reduces  
to 3 + 1 = 4.

 8. A To simplify exponential expressions, it is generally a good idea to make  
the bases similar. In this case, express the denominator as base 10: 1003y = 
(102)3y = 106y.

The inequality now reads: (102x)/(106y) < 1. Multiply both sides by 106y:

102x < 106y

2x < 6y

x < 3y
 9. D First, simplify the values inside the radical: 12 − 4 = 8. Next, multiply the 

terms underneath the radical: 2 × 8 × 9 = 144. The square root of 144 is 12.
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10. E A good rule of thumb is to eliminate radicals where possible. In the first 
equation, you can do so by squaring both sides: √a + b2

 = 82 → (a + b) = 64.  
In the second equation, you should first add √b to both sides: √a = √b.  
Now square both sides:

 √a2
 = √b2

 a = b

Now substitute a for b in the first equation:

 a + a = 64

 2a = 64

 a = 32
 11. C When a question adds or subtracts exponential terms, a good rule of thumb 

is to factor out what the terms have in common. 37 and 35 share 35 as a factor, 
so the left side of the equation can be rewritten as 35(32 − 1) = 35(8) = (35)(23). 
Thus

 (35)(23) = (2x)(3y)

 x = 3  y = 5

 ↓

 x + y = 8
 12. C When multiplying square roots, combine the terms underneath one radical. 

Thus √a3 × √a × b2 = √a3 × a × b2 = √a4 × b2 = √a4 × √b2 = a2 × b.

Quantitative Comparison Questions

 1. A To make the columns comparable, rewrite 258 with a base of 5: 258 = (52)8 = 
516. Now that both columns are expressed in base 5, the column with the larger 
exponent will have the greater value. The exponent in Quantity A is greater, so 
the answer is A.

 2. C Simplify Quantity A: a–3

a–4 = a−3−(−4) = a−3+4 = a1 = a. The two quantities are 
equal.

 3. C Simplify Quantity A by expressing the numerator with base 2: (22)−v
2−w  = 2−2v

2−w = 
2−2v−(−w) = 2−2v+w. Substitute 2v for w: 2−2v+2v = 20 = 1. The two quantities  
are equal.

 4. D Although b > a, b is raised to a smaller exponent than a is. Thus a 
relationship cannot be determined. For illustration, plug in numbers: if b = 
2 and a = 1, then b2 = 4 and a3 = 1. In this case, Quantity A is greater. But if 
b = 4 and a = 3, b2 = 16, and a3 = 27. In this case, Quantity B is greater. The 
relationship cannot be determined.

 5. D First, rewrite all the terms in the given equation to have base 2: (2a)(22b) = 26 
=> a + 2b = 6. Now you can plug in numbers: if a = 0, then b = 3. In this case, a 
+ b = 3, and the two quantities are equal. If b = 0, then a = 6. In this case, a + b 
= 6, and Quantity A is greater. A relationship cannot be determined.
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 6. B When a fraction is raised to a power, the result gets closer to zero as the 
exponent increases. Since x is a negative fraction, the result will become less 
negative as the exponent increases. Thus when −1 < x < 0, x5 is less negative 
than x3, meaning that x5 > x3. Quantity B is greater.

 7. A Your initial goal should be to manipulate the columns to make the bases 
comparable. However, it is not possible to express base 20 using base 2. Thus a 
different approach is required. Instead of making the bases comparable, make 
the exponents comparable. Note that 120 = (3)(40). Therefore, 2120 = 2(3×40) = 
(23)40 = 840. Now the two quantities have the same exponent. The quantity with 
the greater base will have the greater value.

 8. D If xa = 1, it is possible that a = 0 and that x equals any number (since any 
number raised to the power of zero = 1). However, that possibility is eliminated 
by the information that a > 0. So what can x be? It would appear that x must 
equal 1, since 1 raised to any power equals 1. However, what if a is an even 
integer? In that case, x can equal −1, since a negative raised to an even power 
yields a positive result. If x = 1, the two quantities are equal. If x = −1, Quantity 
B is greater. Thus the relationship cannot be determined.

 9. C Since the quantities compare c to an expression that contains a and b, you 
should manipulate the given equation to isolate c. First, cross-multiply: b

√c = a1 
→ ba = √c. Next, square both sides: ba

2
 = √c  2 → b2

a2 = c. The quantities are equal.

Quadratic Equations

So far, you have looked only at linear equations. In linear equations, there will 
always be one solution for a given variable. In contrast, in quadratic equations, a 
variable will usually have more than one solution. How do you know you have a 
quadratic equation?

You have a quadratic equation whenever at least one of the variables in the 
equation is raised to an even exponent.

 Let’s say you are asked to evaluate (−4)2. Using PEMDAS, you know that the 
result is (−4) × (−4) = 16. Now let’s say that you are asked to evaluate 42. You get 
4 × 4 = 16. Note that both 4 and −4 gave the same result. Why? Because raising a 
variable to an even exponent will always produce a positive result.
 Now let’s flip it:
 If x2 = 16, what are the possible values of x?
 You may be tempted to calculate the square root of 16 and say that x = 4. But 
watch out for the even exponent! Since the exponent on x is even, there will be a 
positive and a negative solution for x. Thus the two solutions are x = 4 or −4.
 Other forms of quadratic equations are: 

x2 + 5x = −6    a2 = a    3
x = x
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Common Templates of Quadratic Equations

On the GRE, quadratic equations will take a few common forms. The most 
common form is

ax2 + bx + c = 0

When presented with a quadratic equation in the preceding form, you will usually 
be asked to find the solutions of that equation. To do so, you will need to factor. 
Let’s look at an example:

If x2 + 7x + 5 = −7, what are the possible values for x?

Step 1: Manipulate the equation to match the preceding template. In this 
example, you would need to set the equation equal to zero.

 x2 + 7x + 5 = −7

 + 7 = + 7

 x2 + 7x + 12 = 0

Step 2: Rewrite the equation in factored form: x2 + 7x + 12 = (x + __ )(x + __).

Step 3: Determine the values for the slots. To get the factors of the equation, 
you need to find two integer values that add to yield your b and that multiply 
to yield your c. In the preceding equation, 7 is your b and 12 is your c. What 
two values multiply to 12 and add to 7? 3 and 4.

In the slots, you will put the two integer values that you arrived at in  
Step 2. Thus in its factored form, the equation is (x + 3)(x + 4) = 0.

Step 4: Solve for x. To solve for x, you must recognize an essential fact: any 
time a product of two or more factors is zero, at least one of those factors must 
have a value of zero.

In the preceding example, if (x + 3)(x + 4) = 0, then either:

 (x + 3) = 0 or (x + 4) = 0

 x = −3  x = −4

So the roots of this equation are −3 and −4. Note that if you plug either of 
these values into the original equation, you will arrive at a true statement.

Setting the Quadratic Equation Equal to Zero

Oftentimes, you will be presented with a quadratic equation that does not appear to 
match the preceding template.

For example, if 4x2 = x, then x = ?

262 PART 4 ■ MATH REVIEW



 Seeing x on both sides of the equation, many students are tempted to divide 
both sides of the equation by x to arrive at:

 4x = 1

 x = 14
Though 14 is certainly a solution to the equation, the hypothetical student 
committed an error here when dividing by x. Why? Because the student 
essentially eliminated one of the solutions for x! Instead of arriving at two 
solutions, the student arrived at only one.

 So stick to the following rule: Set quadratic equations equal to zero. Let’s redo 
the preceding example:

4x2 = x

Step 1: Subtract x from both sides: 4x2 − x = 0.

Step 2: Factor x from both terms: x(4x − 1) = 0.

Step 3: Solve for x.

Since you have a product set equal to zero, either:

 x = 0 or 4x − 1 = 0

 ↓

 4x = 1

 x = 14

Expanding a Quadratic: FOIL

So far, you have looked at situations where you have taken quadratic equations 
in their expanded form and put them into factored form. Sometimes, you will be 
expected to go in the opposite direction: from factored form to expanded form.  
To do so, you will want to use an acronym that you may remember from high 
school: FOIL.
 FOIL stands for:

First
Outer
Inner
Last
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To expand the expression (x + 3)(x − 5), do the following:

First: Multiply the first term in each parentheses together: (x)(x) = x2

Outer: Multiply the first term in the first parentheses by the last term in the 
second parentheses: x(−5) = −5x

Inner: Multiply the inner terms of the product together: 3(x) = 3x

Last: Multiply the last term in each set of parentheses together: 3(5) = 15

Now you have an expression with four terms: x2 − 5x + 3x + 15. Group like 
terms, and you will arrive at the quadratic: x2 − 2x + 15.

When you have the opportunity to factor or use FOIL on the GRE, it’s 
usually a good idea to do so!

Common Quadratics

Three quadratic expressions appear so frequently on the GRE that it is worth 
memorizing their structure instead of factoring or using FOIL each time you 
encounter them:

1. (x + y)(x − y) = x2 − y2

2. (x + y)(x + y) = (x + y)2 = x2 + 2xy + y2

3. (x − y)(x − y) = (x − y)2 = x2 − 2xy + y2

Memorizing the preceding formulas is useful for a couple of reasons:

 ■ If you know the forms of these expressions after applying FOIL and after 
factoring, you will be able to save time when you encounter their general 
form on the GRE. 

 ■ Often, the GRE will put these expressions in an unorthodox form. In these 
cases, you will need to recognize that an unusual-seeming expression is 
actually one of the common quadratics.

For example, (√7 + √3)(√7 − √3) = ?

Since you are multiplying two binomials, you might be tempted to distribute, 
but notice that (√7 + √3)(√7 − √3) is in the same form as (x + y)(x − y),  
where √7 is x and √3 is y. From the first special product, you know that  
(x + y)(x − y) = (x2 − y2). Therefore,

(√7 + √3)(√7 − √3)

= √7 
2
 – √3 

2

= 7 − 3

= 4
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Exercise: Quadratic Equations

Discrete Quantitative Questions

 1. If 2x2 + 20x = −48, then x could equal which of the following values?

A  –12
B  –8
C  –7
D  −4
E  0

 2. If a − b = 4, then a2 − 2ab + b2 =

A  2
B  8
C  12
D  16
E  20

 3. If (x + 3)2 = 81, then x could equal which of the following?

A  −15
B  −12
C  −9
D  3
E  9

For this question, write your answer in the box.

 4. If x2 − y2 = 12, and x + y = 4, then what is the value of x?

 5. If (a + b)2 = 36, and ab = 4, then a2 + b2 =

A  3
B  6
C  9
D  28
E  32
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 6. If 2x + 2y = 1
2x − 2y , then x2 − y2 =

A  1
8

B  1
4

C  1
2

D  1
E  2

For this question, write your answer in the box.

 7. If a2 + 8a + k = (a − 10)(a + 18), then what is the value of k?

 8. If y2 + ky + b = (y − z)(y + q), then what is b, in terms of q and z?

A  q + z
B  q – z
C  qz
D  –qz
E  q/z

 9. If (√a − √b)(√a + √b) = 12, then what is a in terms of b?

A  b + 12
B  b2 + 12
C  √b + 12
D  √b + √12
E  √b – √12
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Quantitative Comparison Questions

Each of the following questions consists of two quantities, Quantity A and Quantity 
B. You are to compare the two quantities. You may use additional information 
centered above the two quantities if additional information is given. Choose

A  if Quantity A is greater
B  if Quantity B is greater
C  if the two quantities are equal
D  if the relationship between the two quantities cannot be determined

x2 = 16

   QUANTIT Y A QUANTIT Y B

 1.  x 4 A  B  C  D

ab = 0 
bc = 3

   QUANTIT Y A QUANTIT Y B

 2.  a 0 A  B  C  D

x + y = 9 
x – y = 5

   QUANTIT Y A QUANTIT Y B

 3.  x2 – y2 y2 – x2 A  B  C  D

x2 + 7x = −12

   QUANTIT Y A QUANTIT Y B

 4.  x –x A  B  C  D

x2 − 5x = 6 
−y2 + 3y = 9y + 9

   QUANTIT Y A QUANTIT Y B

 5.  x y A  B  C  D
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Exercise Answers

Discrete Quantitative Questions

 1. D Simplify the equation by dividing both sides by 2: x2 + 10x = −24. Since you 
have a quadratic, you should set it equal to zero: x2 + 10x + 24 = 0. Now factor 
the quadratic: (x + 6)(x + 4) = 0. Either factor can equal zero, so:

 (x + 6) = 0

 x = −6 or (x + 4) = 0

 x = −4
 2. D Notice that a2 − 2ab + b2 is one of the special products. The expression 

factors to (a − b)2. If (a − b) = 4, then (a − b)2 = 16.
 3. B Note that the given equation is quadratic. There will thus be two solutions 

for (x + 3): the positive square root of 81 and the negative square root of 81. 
Thus (x + 3) = 9 → x = 6 or (x + 3) = −9 → x = −12.

 4. 7
2 Since x2 − y2 is a difference of squares, you can factor the original equation 
to (x + y)(x − y) = 12. Substitute 4 for (x + y) in the original equation:  
4(x − y) = 12. Divide both sides of the equation by 4: (x − y) = 3. So you know 
that x − y = 3 and that x + y = 4. To solve for x, you will add the equations:

 x − y = 3

 x + y = 4

 2x = 7

 ↓

 x = 72
 5. D Expand the expression on the left side of the first equation: a2 + 2ab + b2 = 36.  

Substitute 4 for ab: a2 + 8 + b2 = 36. Subtract 8 from both sides to solve for (a2 
+ b2): a2 + b2 = 28.

 6. B To isolate the variables, multiply both sides of the equation by (2x −2y):  
(2x + 2y)(2x − 2y) = 1. Notice that (2x + 2y)(2x − 2y) is in the form of (a + b)(a 
− b). Since (a + b)(a − b) becomes a2 − b2 after applying FOIL, (2x + 2y) 
(2x − 2y) becomes (2x)2 − (2y)2 = 4x2 − 4y2 after applying FOIL. The equation 
is now 4x2 − 4y2 = 1. Factor 4 from both terms on the left side: 4(x2 − y2) = 1. 
Divide by 4: x2 − y2 = 14.

 7. −180 Notice that the right side of the equation is the factored form of the left 
side. How do you factor a common quadratic? Think of a simpler situation: x2 
+ 5x + 6 = (x + 3)(x +2). Why? Because 3 and 2 multiply to yield 6 and add to 
yield 5. So in the original equation, −10 and 18 multiply to yield k. k = −180.

 8. D Notice that the right side of the equation is the factored form of the left side. 
How do you factor a common quadratic? Think of a simpler situation: x2 + 5x 
+ 6 = (x + 3)(x +2). Why? Because 3 and 2 multiply to yield 6 and add to yield 
5. So in the original equation, −z and q multiply to yield b. Thus b = −qz.

 9. A Note that the expression on the left side of the equation is the factored form 
of a difference of squares: (x + y)(x − y) = x2 − y2, so (√a − √b)(√a + √b) =  
√a 

2
 − √b 

2
 = a − b. Thus a − b = 12. Isolate a: a = b + 12.
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Quantitative Comparison Questions

 1. D Since the exponent on the variable is even, x = √16 = 4 or x = −√16 = −4. 
The relationship cannot be determined. The correct answer is D.

 2. C If ab = 0, then a = 0 and/or b = 0. If bc = 3, then neither b nor c = 0. Since 
b does not equal zero, a must equal zero. The two quantities are equal. The 
correct answer is C.

 3. A Add the given equations to solve for x: 2x + 14 → x = 7. Substitute x for 7 in 
the first equation to solve for y:

 7 + y = 9

 y = 2

The value of Quantity A is 72 – 22 = 45. The value of Quantity B is 22 – 72 =  
4 – 49 = –45. Quantity A is greater.

 4. B Set the quadratic equal to zero: x2 + 7x + 12 = 0. Factor: (x + 3)(x + 4) = 0. 
There are two solutions:

 (x + 3) = 0

 x = –3 or (x + 4) = 0

 x = –4

Since both solutions are negative, x < 0 and –x > 0. Quantity B is greater.
 5. A First, solve for x by setting the first equation equal to zero:

 x2 – 5x – 6 = 0

 (x – 6)(x + 1) = 0

 x = 6 or x = –1

Next, solve for y by setting the second equation equal to zero:

 y2 + 6y + 9 = 0

 (y + 3)(y + 3) = 0

 y = –3

If x = 6, then Quantity A is greater. If x = –1, then Quantity A is greater.

Formulas, Functions, and Sequences

The next type of algebra question concerns situations where the question gives you 
a formula to determine some value.

Formulas

In formula questions, the question will define a formula for you and will ask you 
to substitute values or variables into the formula to arrive at an answer. A typical 
question would be:
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A company estimates the number of potential customers, P, in a day by 
using the following formula: P = 8c3

z4  , where c = the number of customers the 
company had the previous day and z = the number of competitors for that 
month. If the company had 10 customers yesterday and has 2 competitors 
this month, how many customers will the company have today?

SOLUTION: Substitute the given values into the formula. Substitute 10 for c and 
2 for z: 8(10)3

24  = 8,000
16  = 500.

Formulas with Unknown Amounts

Sometimes, formula questions will not give you values for the variables. Instead, 
they will ask you to determine how changes in certain variables affect the output of 
the formula. In these cases, you should always plug in numbers! For example:

The formula for the volume of a sphere is 43πr3. If the radius of a sphere is 
doubled, the volume of the resulting sphere will be how many times the 
volume of the original sphere?

A  2
B  4
C  8
D  16
E  32

SOLUTION: Let the original radius = 2. The original volume is thus (4
3)π(23) =  

(4
3)π(8). After the radius doubles, the new volume is (4

3)π(43) = (4
3)π(64).  

 (4
3)π(64)

(4
3) π(8)

 = 8. The correct answer is C.

Functions

You can think of a function as a recipe. Recipes specify certain steps you need to 
take to achieve a desired dish; in the same way, functions specify certain operations 
you need to perform to achieve a given outcome. Because of their strange notation, 
functions tend to intimidate a lot of people, but it is important to remember that 
fundamentally functions are just substitution!
 A simple function question would be the following:

If, for all numbers, x, f(x) is defined by f(x) = 3x + 5, then f(7) =

 It is important to note that “ f(x)” does not mean f × x. f is the name of the 
function, and the term in the parentheses represents the input of the function. 
Using the recipe analogy, this formula tells you that to get the value (also known 
as “output”) of the function, f, you must multiply what is inside of the parentheses 
by 3 and then add 5. So in the preceding example, to get the value of f(7), you must 
multiply 7 by 3 and then add 5. 3(7) + 5 = 22.
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Going from Output to Input

In the preceding example, you were given the formula for the function and its 
input, and you were asked to arrive at the output. Sometimes you will be given the 
formula for the function and its output, and you will be asked to arrive at the input. 
Look at the following example:

For all positive numbers, x, the function f is defined as f(x) = (x + 3)2 – 5.  
If f(a) = 59, then a = ?

First, note that the function only applies to positive inputs, so you know your 
answer will be positive. To solve for a, you go through a similar substitution 
process as presented earlier.

Step 1: Plug a into the function and arrive at f(a) = (a + 3)2 – 5

Step 2: Set the second expression equal to 59: (a + 3)2 – 5 = 59

Step 3: Solve for a: (a + 3)2 = 64 → (a + 3) = 8 → a = 5

Certain function questions will give you two functions and ask you to use the output 
of one function as the input for the other function. Look at the following example:

For all numbers, x, f(x) is defined by f(x) = x2 + 12, and g(x) is defined  
by g(x) = √x + 5. What is the value of f(g4)?

This question wants you to use the output of g(4) as your input for the 
function f. When working with a compound function, always go inside-out:

Step 1: Solve for g(4): g(4) = √4 + 5 = 3.

Step 2: Substitute the output of g(4) into the function f: f(3) = 32 + 12 = 21.

Symbolism

A different type of function question will define a formula using symbols rather 
than the notation covered in the previous section. Such questions are often a source 
of intimidation for students, but the process for these questions is almost identical 
to the process for normal function questions.

If the operation * is defined for all numbers, a, by a* = 2a3, and (b + 3)* = 54, 
then b = ?

Step 1: Understand the formula: you should substitute whatever is in front of 
the multiplication sign for a in the formula 2a3.

Step 2: Substitute (b +3) for a: 2(b + 3)3 = 54.

Step 3: Solve for b:

 2(b + 3)3 = 54

 (b + 3)3 = 27

 b + 3 = 3

 b = 0
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Let’s do another symbolism question with two symbols:

If the operation # is defined for all numbers, a and b, by a # b = √ab, then  
60 # (25 # 9) = ?

Step 1: Understand the formula: multiply the terms before and after the 
symbol and then take their square root.

Step 2: Since 60 # (25 # 9) is a compound function, you should first find  
the value of (25 # 9) and then input that value into the original function:  
25 # 9 = √25 × 9 = 15.

Step 3: Solve for 60 # 15: √60 × 15 = √900 = 30.

Sequences

The last type of formula question you will see are sequences. A sequence is any 
group of numbers whose order is determined by a rule. Consecutive integers are 
an example of a sequence: for example, the rule for the set of consecutive integers 
3, 4, 5, 6, 7 is that any given term in the set is one more than the term before it. 
Mathematically, the previous sequence would be defined in the following way:

an = an−1 + 1, where n > 1

The subnotation refers to the position of a term in the sequence. So a1 is the first 
term of the sequence, a2 is the second term, and so on. The rule tells you that 
the nth term of the sequence equals the value of previous term plus 1. Why does it 
specify “where n > 1”? Because this rule cannot apply to the first term, since there is 
no number preceding that term. Thus starting with the second term, any term will 
have a value one greater than the term before it.
 Generally, sequence questions will ask you to determine one of three things:

1. The rule for a series of numbers
2. The value of a specific term in the sequence
3. The sum or difference of two or more terms in the sequence

Example 1: The sequence a1, a2, a3, . . . , an, . . . is such that an = 2an−1 for all  
n > 1. If a2 = 7, what is a5?

SOLUTION: The rule is that any given term is double the term before it. a5 is  
3 places after a2, so

 a5 = a2 × 2 × 2 × 2

 a5 = 8a2

Since a2 = 7, you know that a5 = 8 × 7 = 56.
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Example 2: The sequence a1, a2, a3, . . . , an, . . . is such that  
an = an−1 − an−2

2  for all n > 2. If a3 = 12 and a4 = 5, what is a2?

SOLUTION: Substitute the value of a4 for an, the value of a3 for an−1 and a2  
for an−2:

 5 = 12 − a2
2

 10 = 12 – a2

 a2 = 2

Example 3: In the sequence S, s1 = 4, s2 = 11, and s3 = 18. Which of the 
following could be the definition of the sequence?

A  sn = sn−1 + 4
B  sn = 2sn−1 + 3
C  sn = sn−1 + 7
D  sn = 2sn−1 – 4
E  sn = sn−1 – 7

SOLUTION: Substitute the three values into each of the choices, and determine 
which choice maintains the values for all three terms:

A:  11 = 4 + 4? No → Eliminate Choice A.

B:  11 = 24 + 3? Yes

 18 = 211 + 3? No

 → Eliminate Choice B.

C:  11 = 4 + 7? Yes

 18 = 11 + 7? Yes

 → Keep Choice C.

D:  11 = 24 – 4? No → Eliminate Choice D.

E:  11 = 4 – 7 No → Eliminate Choice E.
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Exercise: Formulas, Functions,  
and Sequences

Discrete Quantitative Questions

For this question, write your answer in the box.

 1. If all the edges of a cube are doubled, the new volume of the cube will be 
how many times the original volume? (Volume of a cube = e3)

 2. A student’s efficiency, E, is measured by the following formula: E = 3t3

d2  , 
where t = hours spent studying and d = hours spent browsing the Internet. 
Yesterday, Gerald and Harry spent the same amount of time studying, 
but Gerald spent twice as much time browsing the Internet. Yesterday, 
Gerald’s efficiency was how many times greater than Harry’s?

A  2
B  3
C  4
D  7
E  8

For this question, write your answer in the box.

 3. For all numbers, a and b, if the operation * is defined by a * b = 3a + 2b, 
then 5 * 3 = 

 4. For all numbers x where x ≠ 0, if f(x) is defined by f(x) = 1x and g(x) is 
defined by g(x) = 1

1 + x , then f(g2) =

A  1
3

B  1
2

C  1
D  2
E  3
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 5. For all numbers, x, the function f is defined by f(x) = ax3

3  , where a is a 
constant. If f(3) = 45, then a =

A  3
B  5
C  15
D  30
E  35

 6. For all numbers a and b, if the operation $ is defined by a $ b = ab
2  ,  

then 3 $ (5 $ 8) =

A  10
B  20
C  30
D  40
E  60

 7. For all numbers, x, if f(x) is defined by f(x) = 3x2, and f(x − 3) = 12, then x 
could equal which of the following?

A  2
B  4
C  5
D  7
E  8

For this question, indicate all of the answer choices that apply.

 8. For which of the following does a × b = b × a?

A  a × b = b(a − b)
B  a × b = 3(a + b)
C  a × b = (ab)3

 9. The sequence a1, a2, a3, . . . , an, . . . is such that an = 3an−1 + 2an−2 for  
all n > 2. If a3 = 7 and a4 = 35, what is a2?

A  7
B  14
C  17
D  19
E  21
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 10. In a certain sequence, each term is 7 greater than the term before it. If the 
third term of the sequence is 39, what is the 13th term?

A  102
B  109
C  116
D  123
E  130

Quantitative Comparison Questions

Each of the following questions consists of two quantities, Quantity A and Quantity 
B. You are to compare the two quantities. You may use additional information 
centered above the two quantities if additional information is given. Choose

A  if Quantity A is greater
B  if Quantity B is greater
C  if the two quantities are equal
D  if the relationship between the two quantities cannot be determined

a & b = 1a + 1b

   QUANTIT Y A QUANTIT Y B

 1.  2 & 3 3 & 2 A  B  C  D

f(x) = 7 + 2(x − 3)2

   QUANTIT Y A QUANTIT Y B

 2. The minimum value  7 A  B  C  D  
of f(x)

In a certain body fat measurement, a 1-unit increase 
represents a 5-pound increase in body fat

   QUANTIT Y A QUANTIT Y B

 3.   30 pounds A  B  C  D  
 
 

 

The sequence a
1
, a

2
, a

3
, . . . , a

n
, . . . is such that a

n
 = 2a

n−1
, for all n > 1.

   QUANTIT Y A QUANTIT Y B

 4.  a4 4 A  B  C  D

 The difference in body 
fat, in pounds, between a 
5-unit measurement and 
an 8-unit measurement
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The sequence a
1
, a

2
, a

3
, . . . , a

n
, . . . is such that a

n
 = a

n−1
 + 7, for all n > 1.

   QUANTIT Y A QUANTIT Y B

 5.  a3 a1 + 15 A  B  C  D

Exercise Answers

Discrete Quantitative Questions

 1. 8 Plug in values: Let the original edge of the cube = 2. The original volume 
of the cube is thus 23 = 8. If the original edge = 2, then the new edge = 4. The 
new volume of the cube is thus (43) = 64. The new volume is thus 8 times the 
original volume.

 2. C Plug in values: Let t = 1 for Gerald and Harry. Let d = 2 for Harry and let d 
= 4 for Gerald. Harry’s efficiency is thus 3(13)

22  = 34. Gerald’s efficiency is 3(13)
42  = 3

16 . 
3
4 is 4 times greater than 3

16 .
 3. 21 The formula specifies to triple the value in front of the star, double the 

value after the star, and then add the resulting terms. Substitute 5 for a in the 
original formula and substitute 3 for b to arrive at 3(5) + 2(3) = 21.

 4. E Solution: When working with compound functions, solve for the inside 
value first: g(2) = 1

1 + 2 = 13. f(g2) = f(1
3) = 11

3
 = 3.

 5. B Substitute 3 for x in the original function:

 a(33)
3  = 27a

3

 9a = 45

 a = 5
 6. C When working with compound functions, first obtain the value of the 

function within the parentheses. 5 $ 8 = (5)(8)
2  = 20. Substitute 20 for (5 $ 8) and 

arrive at a value for: 3 $ 20. Repeat the formula: (3)(20)
2  = 30.

 7. C Substitute (x − 3) for x:

 3(x − 3)2 = 12

 (x − 3)2 = 4

 (x − 3) = +2 or −2

If (x − 3) = 2, then x = 5. If (x – 3) = –2, then x = 1. Only 5 appears in the 
choices.

 8. B and C Substitute values for a and b. Let a = 2 and b = 3. Now identify for 
which of the choices 2 * 3 = 3 * 2.

A: 3 * 2 = 2(3 − 2) = 2; 2 * 3 = 3(2 − 3) = −3. → Eliminate Choice A.

B: 3 * 2 = 3(3 + 2) = 3(5) = 15; 2 * 3 = 3(2 + 3) = 3(5) = 15. The outputs are 
equal. → B is an answer.

C: 3 * 2 = (3 × 2)3 = 63 = 216; 2 * 3 = (2 × 3)3 = 63 = 216. The outputs are 
equal. → C is an answer.
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 9. A Solution: a4 = 3a3 + 2a2. Thus:

 35 = 37 + 2a2

 14 = 2a2

 7 = a2
 10. B To determine the 13th term, you will have to add 7 a certain number of 

times to the third term. How many times? To go from the 3rd to the 4th term, 
you add 7 once. To go from the 3rd to the 5th term, you add 7 twice. Thus to 
go from the 3rd to the 13th term, you should add 7 ten times. The 13th term 
thus equals 3rd term + 7(10) = 39 + 7(10) = 109.

Quantitative Comparison Questions

 1. C Substitute the values in the quantities into the given formula: 12 + 13 = 13 + 12. 
The two quantities are equal.

 2. C Because of the even exponent, (x − 3)2 > 0. Thus the minimum value for  
2(x − 3)2 = 0. The value of the function will be minimized when 2(x − 3)2 =  
0. 7 + 0 = 7. The two quantities are equal.

 3. B Since each unit represents a 5-pound increase, the difference in pounds 
between three units is 3(5) = 15.

 4. D Without knowing the value of any of the terms in the sequence, you cannot 
determine anything about the value of a4.

 5. B a3 = a2 + 7. a2 = a1 + 7. Substitute a1 + 7 for a2 in the first equation:  
a3 = (a1 + 7) + 7 = a1 + 14. Quantity B is greater.

Inequalities and Absolute Value

Inequalities look like the following:

5 > −2    y > 7    ab ≤ 15    3 < z < 9

Any time you see <, >, ≤, ≥, you are dealing with an inequality.

The following list translates inequalities:

Types of Inequalities

 ■ a > b means “a is greater than b”
 ■ a < b means “a is less than b”
 ■ a ≥ b means “the value of a is at least equal to the value of b”
 ■ a ≤ b means “the value of a is at most equal to the value of b”
 ■ 3 < a < 5 means “the value of a is between 3 and 5” (This is called a 

compound inequality.)
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Inequalities Versus Equations

The fundamental difference between equations and inequalities is the following: 
Whereas an equation will give you a concrete value for a variable, an inequality 
will only give you a range.
 Compare:

 x = 7 and x > 7

0

x = 7

7 0

x > 7

7

If you plot these on the number line, you will see that the equation x = 7 provides 
one and only one value for x. On the other hand, the inequality x > 7 does not 
provide a specific value; instead, it restricts the possible values that x can be.  
Since x > 7, it can only be any number to the right of 7 on the number line.

Manipulating Inequalities

As is the case with equations, your initial goal with inequalities will usually be to 
simplify what’s given to you. Fortunately, most of the rules you have learned for 
manipulating equations will also apply to inequalities.

Addition and Subtraction with Inequalities

x + 3 > 12. Solve for x.

SOLUTION:

x + 3 > 12

 − 3 − 3

  x > 9

Here is another example:

If −x + 2y > y − 2x, then which of the following must be true? (Indicate all 
that apply.)

A  x > 0
B  y > 0
C  x + y > 0
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SOLUTION: Combine like terms:

 −x + 2y > y − 2x

+ 2x + 2x

 x + 2y > y

   ↓

 − y − y

 x + y > 0

The correct answer is C.

Multiplication and Division with Inequalities

When multiplying or dividing across an inequality, keep in mind the following 
rules:

If you multiply or divide across an inequality by a positive value,  
the inequality arrow does not change.

If 2x > 6, what is the range for x?

SOLUTION: To isolate x, divide both sides of the inequality by 2.

2x > 6

x > 3

Note that the sign does not change, since you are dividing by a positive.

If you multiply or divide across an inequality by a negative value,  
the inequality arrow flips.

−2x < 6. Solve for x.

SOLUTION: Divide both sides by −2:

 −2x < 6

 [divide] – 2;  [divide] – 2

 x > −3

But remember to flip the sign: x > −3.

You cannot multiply or divide across an inequality by an unknown.
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 For example, if you are told that x
y > 1, you may be tempted to multiply both 

sides by y and arrive at x > y. However, this would be incorrect. Why? Because you 
do not know the sign of y. Since you don’t know the sign of y, you do not know 
whether the inequality arrow will flip when you multiply. Thus you need to keep 
the inequality in its original form.

Manipulating Compound Inequalities

From the introduction to this section, recall that a compound inequality looks like 
the following: −7 < a + 3 < 12.
 The rules for manipulating compound inequalities are the exact same ones as 
those for normal inequalities. Just make sure that you perform the same operation 
on all three parts of the inequality.
 Let’s solve for a in the preceding example:

 −7 < a + 3 < 12

 −3       − 3     −3

 −10 < a        <   9

Extremes with Inequalities

In some inequality questions, you will be presented with multiple inequalities, or 
with an inequality and an equation, and will be asked to draw inferences about 
their products. In these examples, choosing extreme values for the variables is often 
the optimal approach.

If a = 3 and −6 < b < 12, which of the following can equal ab? Indicate all 
that apply:

A  –18
B  0
C  18
D  24
E  36

SOLUTION: Since you are trying to figure out possible values of ab, you should 
consider the greatest value that ab could be and the smallest value that 
ab could be. Since you know a = 3, the product will be smallest when b is 
smallest. So choose the extreme value for b: in this case, −6. If b = −6, then 
ab = −18. However, you know b > −6. Therefore, ab > −18. Now try the upper 
bound. If b = 12, then ab = 36. However, you know that b < 12, meaning that 
ab < 36. You arrive at the compound inequality: −18 < ab < 36. The answer is 
B, C, and D.
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Maximization and Minimization with Inequalities

Another common type of inequality question will give you two inequalities and 
ask you for the maximum or minimum value of their product. In these cases, it is 
essential to consider the extremes for all variables.

If −7 ≤ a ≤ 12 and −11 ≤ b ≤ 5, what is the maximum value of ab?

SOLUTION: The trap here is to multiply the maximum value for a and the 
maximum value for b and arrive at 60. However, note that if a and b are both 
negative, their product will be positive! Thus it is possible that the product of 
the smallest values of a and b will yield a larger value than the product of 
the largest values of a and b. And that is exactly what happens here: take the 
minimum value for a, −7; and the minimum value for b, −11; and the product 
is 77, which is greater than 60.

Let’s look at an example with minimization:

If −12 ≤ q ≤ 9 and 8 ≤ r ≤ 12, then the minimum value of qr = ?

SOLUTION: As in the preceding example, it might be tempting to multiply the 
smallest value for q and r and arrive at −96. However, note that when you 
multiply a negative and positive value, the result becomes smaller as the 
positive number becomes larger—for example, −3(9) < −3(7). Thus you will 
minimize qr when you multiply the minimum value of q by the maximum 
value of r: −12 × 12 = −144.

Absolute Value

In its simplest form, absolute value refers to the distance between a number, 
variable, or expression and zero. Absolute value is denoted using brackets, for 
example, |(x + y)| or |−3|.
 Since absolute value refers to distance, the absolute value of a number or 
expression will always be positive. For example, |−8| = 8 since −8 is 8 units away 
from zero.

Absolute Value with Unknowns

When an unknown term or expression is within an absolute value, there will be two 
possible values for the unknown. For example, if |x| = 2, then x = 2 or x = −2. Why 
are there two values for x? Because absolute value refers to distance! Both 2 and −2 
are two units away from zero, so x can equal either of those values. When solving 
for an unknown within an absolute value, use the following process:

If 9 + |x + 4| = 28, what are the possible values for x?
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Step 1: Isolate the absolute value: 

 9 + |x + 4| = 28

−9 −9

  |x + 4| = 19

Step 2: Create two equations. In one equation, the expression inside the 
absolute value will equal the positive value on the right. In the other 
equation, the expression inside the absolute value will equal the negative 
version of the value on the right:

Equation 1  Equation 2
x + 4 = +(19) or x + 4 = −(19)

Step 3: Solve for the unknown in both equations:

Equation 1  Equation 2
x = 15  x = −23

Absolute Values and Inequalities

In tougher absolute value questions, you will be given a range for the absolute value 
instead of a concrete value. For example:

|x| < 3    |x − 3| ≥ 6    |z + y| < 2

To solve these questions, take the following approach:

If |x + 3| < 7, what of the following describes the range for x?

Step 1: Set up two solutions:

(x + 3) < 7 and –(x + 3) < 7

   − 3        − 3

x <  4

Step 2: Multiply by −1 (flip the sign!):

–(x + 3) < 7

  ↓

 (x + 3) > −7

  − 3  − 3

x >  −10
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Step 3: Combine the inequalities:

x < 4  and  x > −10

↓

−10 < x < 4

Test Positives and Negatives

When answering a “must be true” question or Quantitative Comparison question 
with absolute values, it is helpful to test positive and negative cases.

For this question, indicate all of the answer choices that apply.

If x ≠ 0, then which of the following must be true? (Indicate all that apply).

A  |x| = x
B  √x2= |x|
C  |x|

x  = 1
D  |x|2

|x|  = x
E  |x| × |x| = x2

SOLUTION: Choose a positive and a negative value for x, and see which choices 
are true for both cases. Let’s use −2 and 2 for x. Note that you will start with 
the negative case, since this is the case most likely to contradict the given 
equations.

A: |−2| = 2. 2 ≠ −2 → Eliminate Choice A.

B: √–22 = √4 = 2. |−2| = 2. The equation is true when x = −2.  
Now try 2: √22 = √4 = 2. |2| = 2. The equation is true when x = −2.  
→ Keep Choice B.

C: |2|
|–2| = 2

–2 = −1. −1 ≠ 1 → Eliminate Choice C.

D: |–2|2

|–2|  = 22

–2 = 42 = 2. 2 ≠ −2 → Eliminate Choice D.

E: |−2| × |−2| = 2 × 2 = 4. (−2)2 = 4. The equation is true when x = −2.  
Now try 2: |2| × |2| = 2 × 2 = 4. (2)2 = 4. The equation is true when x = 2.  
→ Keep Choice E.

The correct answer is C and E.
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Exercise: Inequalities and  
Absolute Value

Discrete Quantitative Questions

 1. If −x + y > y + 2x, which of the following must be true?

A  x < 0
B  y > 0
C  x + y > 0
D  x + y < 0
E  xy > 0

 2. If |x + 3| = 12 and |y +2| = 9, the maximum value of xy =

A  63
B  84
C  99
D  132
E  165

For this question, indicate all of the answer choices that apply.

 3. If 3 + 9|x + 3| = 48, then x could equal which of the following?

A  −8
B  −5
C  2
D  3
E  5

 4. If x2 > 16, then x could equal which of the following?

A  −3
B  −2
C  0
D  3
E  5
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 5. If a, b, and c are positive integers, a > b > c, and a + b + c < 27, what is the 
maximum value for a?

A  23
B  24
C  25
D  26
E  27

For this question, indicate all of the answer choices that apply.

 6. If x < y < 0, which of the following must be true?

A  xy < y
B  x + y < 0
C  x

y > 0
D  |x| > |y|
E  x

y > 1

 7. If x > 8, y > 2x, and z > x, then y + z can equal all of the following 
EXCEPT

A  56
B  48
C  40
D  32
E  24

For this question, write your answer in the box.

 8. If |a + 3)| ≤ 6 and |(b + 4)| ≤ 12, what is the maximum value of ab?

 9. If b, c, x, and y are positive and (x
y) (b

c) > xc  , which of the following must 
be true?

A  x > b
B  x > c
C  b > y
D  b < y
E  b > c

286 PART 4 ■ MATH REVIEW



 10. For how many integers, a, is it true that 2 < |a| < 9?

A  4
B  5
C  6
D  10
E  12

Quantitative Comparison Questions

Each of the following questions consists of two quantities, Quantity A and Quantity 
B. You are to compare the two quantities. You may use additional information 
centered above the two quantities if additional information is given. Choose

A  if Quantity A is greater
B  if Quantity B is greater
C  if the two quantities are equal
D  if the relationship between the two quantities cannot be determined

x ≥ 78 and y ≥ 17

   QUANTIT Y A QUANTIT Y B

 1.  x + y 1 A  B  C  D

x > y

   QUANTIT Y A QUANTIT Y B

 2.  |x| |y| A  B  C  D

−2 ≤ a ≤ 6 and 3 ≤ b ≤ 5

   QUANTIT Y A QUANTIT Y B

 3.  the minimum value of ab −6  A  B  C  D

3a > −3b

   QUANTIT Y A QUANTIT Y B

 4.  a + b 0 A  B  C  D

2x + 12 > 3y

   QUANTIT Y A QUANTIT Y B

 5.  6y − 4x 24  A  B  C  D
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Exercise Answers

Discrete Quantitative Questions

 1. A To simplify the inequality, combine like terms. Add x to both sides:  
y > y + 3x. Subtract y from both sides: 0 > 3x. Divide both sides by 3: 0 > x.

 2. E To determine the maximum value of xy, you should first find the solutions 
for x and y. Solve for x:

 (x + 3) = 12 or (x + 3) = −12
 x = 9
 x =  −15

Solve for y:
 (y + 2) = 9 or (y + 2) = −9
 y = 7
 y =  −11

The maximum value for xy will be (−15)( −11) = 165.
 3. A and C When solving for an absolute value, you must isolate the term  

or expression inside the absolute value. Here, subtract 3 from both sides:  
9|x + 3| = 45. Divide both sides by 9: |x + 3| = 5. Thus

 (x + 3) = 5 or (x + 3) = −5
 x = 2 x = −8

 4. E Back-solving is a good approach here. Start with B: (−2)2 = 4. 4 is not  
greater than 16, so eliminate B. Since B is too small, any choice with an 
absolute value smaller than 2 will be too small. Thus C is also too small. Now 
look at 3: 32 = 9. 9 < 16. So you can eliminate D. 32 and (−3)2 have the same 
value, so A is also out.

 5. A To maximize the value of a, you should first maximize the value of  
a + b + c. Since a + b + c < 27 and all the variables are integers, the maximum 
value of a + b + c = 26. Next, you should minimize the values of b and c. Since 
they are both positive integers and b > c, the minimum value for c = 1 and the 
minimum value for b = 2. Plug these values into the equation: a + 2 + 1 = 26. 
Solve for a: a = 23.

 6. B, C, D, and E Use properties of positives and negatives to manipulate the 
choices:

A: Divide both sides by y: x > 1 (remember to flip the sign!). You know that 
x < 0, so x cannot be greater than 1. → Eliminate Choice A.

B: The sum of two negatives is negative. → Choice B is true.

C: negative/negative > 0. → Choice C is true.

D: If x is more negative than y, then x is further from zero than y is.  
→ Choice D is true.

E: Multiply both sides by y: x < y (remember to flip the sign!). → Choice E  
is true.
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 7. E You have a range for x, and you have ranges for y and z in terms of x. 
Manipulate to get ranges for y and z. If x > 8, then 2x > 16. If y > 2x, then  
y > 16. If z > x and x > 8, then z > 8. Choosing extremes, you know that if  
y > 16 and z > 8, then y + z > 24. All of the values in the choices are greater 
than 24 except for E.

 8. 192 To solve for the maximum value of ab, first get the ranges of a and b 
individually. If |a + 3| ≤ 6, then a + 3 must be at most 6 units away from zero. 
Expressed algebraically, this means that −6 ≤ a + 3 ≤ 6. Solve for a: −9 ≤ a ≤ 3. 
Go through the same process to determine a range for b. Using this reasoning, 
you can determine that −12 ≤ b + 4 ≤ 12. Solve for b: −16 ≤ b ≤ 8. It might be 
tempting to choose 24 as the maximum value of ab, but notice that (−16)(−9) 
will yield 192.

 9. C Solution: Rewrite the inequality as (x/c)(b/y) > x/c. Divide both sides by 
(x/c): b/y > 1. Multiply both sides by y: b > y. Note that you were able to divide 
by these variables because you are told that all the variables are positive.

 10. E Think of absolute value as distance from zero. If |a| is between 2 and 9, 
then a is between 2 and 9 units away from zero. Looking to the right of zero, 
this means that a can be any integer from 3 through 8, inclusive. Looking 
to the left of zero, this means that a can be any integer from −8 through −3, 
inclusive. There are 6 integers from 3 through 8, inclusive, and 6 integers from 
−8 through −3, inclusive. Thus there are 12 possible values for a. The correct 
answer is E.

Quantitative Comparison Questions

 1. A Since you are comparing an unknown to a value, let’s determine how 
the possible values of that unknown relate to 1. You have ranges for x and y, 
so choose extremes. If x = 78 and y = 17, then sum will be 57

56 , which is greater 
than 1. If you choose larger values for x and y, the sum will only get larger. 
Therefore, x + y will always be greater than 1.

 2. D The best approach here is to choose values. Since the columns deal with 
absolute values, you should consider positive and negative cases that  
satisfy x > y.

Case 1: x = 3 and y = 2. In this case, |3| is greater than |2| and Column A  
is greater.

Case 2: x = 3 and y = −5. In this case, |3| is less than |−5|, and Column B is 
greater. A relationship cannot be determined.

 3. B It might be tempting to multiply the minimum value for a and the 
minimum value for b to arrive at −6. However, note that when you multiply a 
negative by a positive, the larger the positive number is, the more negative the 
product is. Thus to minimize ab, you should multiply −2 by the largest value 
for b: 5. −2(5) = −10, which is less than −6.

 4. A When comparing an unknown to zero, your concern should be the sign of 
that unknown. You want to know the sign of a + b, so you should manipulate 
the given information to isolate a + b. Add 3b to both sides and arrive at 3a + 
3b > 0. Factor: 3(a + b) > 0. Divide both sides by 3: a + b > 0.
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 5. B Since you want to compare 6y − 4x to a value, you should manipulate 
the given information to see if you can arrive at a range for 6y − 4x. First, 
isolate the terms with y and x by subtracting 2x from both sides of the given 
inequality: 12 > 3y − 2x. Since 6y − 4x is double 3y − 2x, you should multiply 
both sides of the inequality by 2:

2(12 > 3y − 2x)

24 > 6y − 4x
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From Words to Algebra

Study this chapter to learn about:

 ■ Word problems

 ■ Statistics

 ■ Rates

 ■ Probability

Students of math at almost every level experience some intimidation when 
confronted with lengthy word problems. The words in the situation often 
seem to conceal the math necessary to get to the answer. This whole 
chapter is devoted to ways to get past this difficulty. Word problems fall 

into several predictable categories, and this chapter exploits this predictability 
by providing you with a framework to implement each time the GRE throws a 
certain type of word problem at you. This point will be reiterated throughout 
the chapter, but it is worth mentioning now: your ultimate goal is to convert the 
words into algebra. This is the most difficult and most important component of 
these questions. Be sure to give yourself sufficient time to convert the words into 
algebra. Once you have done so, it is simply a matter of implementing the algebraic 
concepts that have been covered thus far in the book.

Word Problems

Word problems tend to be intimidating for many test-takers. One of the most 
common sentiments students express is concern over where to start. You are given 
a sentence or several sentences and expected to somehow develop mathematical 
relationships from these sentences. In the following pages, you will see step-by-step 
approaches for dealing with these situations. Keep in mind that your ultimate goal 
should always be the following:

C H A P T E R  12
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Create algebraic relationships!

 Once you’ve created relationships, you can then use your algebra skills to solve 
the problem. Let’s look at a typical word problem and a step-by-step methodology 
for creating these algebraic relationships.

The sum of the lengths of two pipes is 70 feet. The length of the longer piece 
is 20 feet more than the length of the shorter piece. What is the length of the 
shorter piece? 

Step 1: Identify your unknowns. An unknown is any quantity with an 
unspecified value. An unknown can be something like Bob’s age, Jack’s 
height, the number of people in a room, and so on. In the preceding question, 
there are two unknowns: the length of the shorter pipe and the length of the 
longer pipe.

Step 2: Assign variables to the unknowns. Since your ultimate goal is 
to derive algebraic relationships, you should express your unknowns as 
variables: Let l = the length of the longer pipe and let s = the length of the 
shorter pipe. You can use other letters as well, but it is helpful to use letters 
that help you remember which unknown the variable refers to (in this case, 
you can use l for “longer” and s for “shorter”). 

Step 3: Identify relationships among the unknowns. This is the final step in 
going from words to algebra. Once you identify a relationship, you can create 
an equation or inequality and start solving for your variables. Words such as 
is, equals, is greater, and is less are helpful indicators of relationships. In the 
previous example, there are two relationships among the variables:

Relationship 1: The sum of the lengths of two pipes is 70 feet. Since  
sum means addition, you should interpret this information to mean  
the length of the shorter pipe + length of the longer pipe = 70 

Using variables: ↓  ↓

 l + s = 70

Relationship 2: The length of the longer piece is 20 feet greater than the 
length of the shorter piece. The word is indicates a relationship between  
l and s. On your paper, write down:

 l = s

Now translate the wording “20 feet greater.” Since the longer piece is 20 
feet more than the shorter piece, it must be true that s alone is not enough 
to equal l. Thus to make the two sides of the equation equal, you must add 
20 to s:

 l = s + 20
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Step 4: Solve for the unknown. At this point, you have two algebraic 
relationships: 

 l + s = 70

 l = s + 20

Since the question asked for the length of the shorter piece, the final step is to 
use substitution to solve for s. Substitute (s + 20) for l in the first equation: (s 
+ 20) + s = 70. Solve for s: 

 2s + 20 = 70

 2s = 50

 s = 25

Price and Quantity Relationships

Some word problems will require you to recognize the following relationship: 

(price/unit) × (number of units) = total price

Though it might be intimidating, this is a translation that most people use every 
day. To illustrate this, look at the following example:

If Bob purchased 15 $30 shirts, how much money did he pay for all the 
shirts?

SOLUTION: Plug the values into the given formula. The price per shirt is $30, 
and the number of shirts is 15. Thus the total price is 30 × 15 = $450.

 Now look at a more GRE-like example:

Bob spends a total of $140 at a certain shop, where he purchases a total of 20 
shirts and ties. If the price of each shirt is $10, and the price of each tie is $5, 
how many shirts does he buy?

Step 1: Assign variables. Since you are not given a value for the number of 
shirts or the number of ties, let s = the number of shirts and t = the number 
of ties.

Step 2: Identify relationships. There are two relationships in the question:

Relationship 1: Bob purchases a total of 20 shirts and ties. Thus t + s = 20.

Relationship 2: The total amount Bob pays for the shirts and ties is 
$140. This amount will be the sum of the amount he paid for the shirts 
and the amount he paid for the ties. If each shirt costs $10, then he paid 
10s for all the shirts. If each tie costs $5, then he paid 5t for all the ties.  
The algebraic relationship will be 10s + 5t = 120.
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Step 3: Combine the equations to solve.

 t + s = 20

 10s + 5t = 120

Since you are asked to solve for s, you should use the first equation to 
write t in terms of s: t = 20 – s. Next, substitute (20 – s) for t in the second 
equation:

 10s + 5(20 – s) = 120

Solve for s: 

 10s + 5(20 – s) = 120

 10s + 100 – 5s = 120

 5s = 20

 s = 4

Age Questions

A common type of word problem that gives many students difficulty concerns 
age. The approach toward these questions is very similar to what you have looked 
at so far, though you will need to keep a couple key facts in mind. Let’s look at an 
example:

Bob is 13 years older than Jack. In 3 years Bob will be twice as old as Jack. 
How old is Jack?

Step 1: Assign variables. Let j = Jack’s current age and let b = Bob’s current 
age. 

Before moving on, it is important to understand the emphasis on current 
age. In most age questions, you will be given information about the 
people’s ages at some earlier or later point. By assigning variables for the 
current age, you will be able to express these new ages in terms of the 
current ages instead of introducing new variables.

Step 2: Identify relationships.

Relationship 1: Bob is 13 years older than Jack

 b = j + 13

Relationship 2: In 3 years Bob will be twice as old as Jack. Bob’s age 
in 3 years will be b + 3. Jack’s age in 3 years will be j + 3. Thus you can 
construct the following equation: b + 3 = 2(j + 3)
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Step 3: Combine the equations to solve.

 b = j + 13

 b + 3 = 2(j + 3)

Since the question asks to solve for j, you should substitute (j + 13) for b in 
the second equation.

 (j + 13) + 3 = 2(j + 3)

 j + 16 = 2j + 6

 10 = j

Common Translations for Word Problems

CORRECT INCORRECT

x is 5 greater than y x = 5 + y x + 5 = y

x is 5 less than y x = y – 5 x = 5 – y

x is half of y x = 12 y x = 2y

x is twice y x = 2y x = 1
2 y

x is greater than y x > y x < y
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Exercise: Word Problems

Discrete Quantitative Questions

 1. The sum of Kathy’s salary and Janet’s salary is $200,000. If Kathy’s salary 
is $50,000 less than Janet’s salary, what is Janet’s salary? 

A  $50,000
B  $75,000
C  $125,000
D  $140,000
E  $175,000

 2. Bob breaks up a 220-mile trip into three parts. If the first part of the trip 
is 20 miles longer than the second part of the trip, and the third part of 
the trip is 50 miles longer than the second part of the trip, how many 
miles was the second part of the trip?

A  50
B  60
C  70
D  80
E  100

 3. A certain store sells only shirts and ties. The price of a shirt is $40 and 
the price of a tie is $20. If Bob pays $340 for 10 items from this store, how 
many shirts did he purchase?

A  3
B  4
C  5
D  6
E  7

 4. A manufacturer purchased three equally priced computers and five 
equally priced monitors for a total of $4,000. If the price of each computer 
was 5 times the price of each monitor, how much did each computer cost?

A  200
B  400
C  600
D  800
E  1,000
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 5. An $800 bill is to be split equally among 10 friends. If x of the friends do 
not pay their share and the remaining friends split the bill evenly, how 
much will each of the remaining friends pay, in terms of x?

A  800
x

B  80
x

C  800
x – 10

D  800
10 – x

E  800
x – 10

 6. Bob is 10 years older than Jack. In 2 years, Bob will be double Jack’s age. 
How old will Bob be in 5 years?

A  8
B  18
C  22
D  23
E  27

 7. Telecharge charges $0.75 for the first minute of a call and $0.25 for each 
minute thereafter. If total cost for a Telecharge call is $5.75, how many 
minutes long was the call?

A  18
B  19
C  20
D  21
E  22

 8. The price of Stock A is $5 greater than the price of Stock B. If the price of 
Stock A increases by $10, the new price will be double the price of Stock B. 
What is the price of Stock B?

A  10
B  15
C  20
D  25
E  30
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 9. Bob can spend a maximum of $56 on hamburgers and shakes. 
Hamburgers cost $5 apiece, and shakes cost $4 apiece. If Bob purchases 
both hamburgers and shakes, what is the maximum number of 
hamburgers he can purchase?

A  7
B  8
C  9
D  10
E  11

 10. The height of a tree increases by x feet each year. At the start of a certain 
year, the height of the tree is 10 feet. If the height of the tree is 60 feet after 
8 years, what is the value of x?

A  6.25
B  7.75
C  8
D  8.25
E  9

 11. In an auditorium with 300 students, the number of boys is more than 
double the number of girls. What is the maximum number of girls who 
can be in the auditorium?

A  97
B  98
C  99
D  100
E  101

For this question, write your answer in the box.

 12. Were Jack 6 years older, he would be double Bob’s age. Jack is currently 
1 year older than Bob. How old is Bob?

13. A group of marbles is arranged into x rows and y columns. If the number 
of columns is 7 times the number of rows, and there are 343 total marbles, 
how many rows are there?

A  7
B  14
C  49
D  62
E  74
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Quantitative Comparison Questions 

Each of the following questions consists of two quantities, Quantity A and Quantity 
B. You are to compare the two quantities. You may use additional information 
centered above the two quantities if additional information is given. Choose

A  if Quantity A is greater
B  if Quantity B is greater
C  if the two quantities are equal
D  if the relationship between the two quantities cannot be determined

Kate is 3 years older than Sara.

   QUANTIT Y A QUANTIT Y B

 1.  Kate’s age 4 years ago Sara’s age 1 year ago A  B  C  D

An auditorium has x rows and x – 1 chairs per row.

   QUANTIT Y A QUANTIT Y B

 2. The number of chairs  x2 A  B  C  D  
in the auditorium 

The sum of Bob’s weight and Jack’s weight is 50 pounds.  
Bob weighs more than Jack.

   QUANTIT Y A QUANTIT Y B

 3  Bob’s weight 25 A  B  C  D

A candy retailer charges $2 for Jupiter bars and $1 for Big Slugger 
bars. In a certain day, the retailer sells both bars and earns a total 

of $30 for her sale of Jupiter bars and Big Slugger bars.

   QUANTIT Y A QUANTIT Y B

 4.       A  B  C  D  
 
 

In 5 years, Jack will be 8 years older than Bob. In 5 
years, Tanya will be 8 years older than Sam.

   QUANTIT Y A QUANTIT Y B

 5.  Jack’s age Tanya’s age A  B  C  D

The maximum number 
of Big Slugger bars that 
the retailer could have 
sold

29
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If a dealership increased the price of its sedans by $3,000, then 
the price of a sedan would be double the price of a truck.

   QUANTIT Y A QUANTIT Y B

 6.  The price of a sedan The price of a truck A  B  C  D

The total price of 3 equally priced stereos is equivalent to 
the total price of 2 equally priced MP3 players.

   QUANTIT Y A QUANTIT Y B

 7.       A  B  C  D  
 

Exercise Answers

Discrete Quantitative Questions 

 1.  B Let k = Kathy’s salary and j = Janet’s salary. The first relationship is that k 
+ j = 200,000. The next relationship is that Kathy’s salary is $20,000 less than 
Janet’s salary. Expressed algebraically, this relationship is: k = j – 20,000. Next, 
combine the equations to solve for j. To do so, substitute (j – 20,000) for k in 
the first equation: (j – 20,000) + j = 200,000. Solve for j:

 2j – 20,000 = 200,000

 2j = 220,000

 j = 110,000
 2. A Let f = the number of miles of the first part of the trip. Let s = the number 

of miles of the second part of the trip. Let t = the number of miles of the third 
part of the trip. The sum of the three parts is 220 miles, so f + s + t = 220.  
The first part of the trip is 20 miles longer than the second part, so f = s + 20. 
The second part of the trip is 50 miles longer than the first part, so t = s + 50. 
To solve for s, substitute (s + 20) for f and (s + 50) for t in the original equation: 
(s + 20) + s + (s + 50) = 220. Solve for s: 

 3s + 70 = 220

 3s = 150

 s = 50
 3. E Let s = the number of shirts Bob purchases. Let t = the number of ties Bob 

purchases. If Bob purchases 10 items, then s + t = 10. The next relationship is 
the more difficult one. The $340 that Bob pays is the sum of the amount he 
pays for shirts and the amount he pays for ties.

The amount he pays for the shirts is ($/shirt) × (number of shirts) = 40s.

The amount he pays for the ties is ($/tie) × (number of ties) = 20t.  
So 40s + 20t = 340. You now have two equations:

The ratio of the price of 
a stereo to the price of 
an MP3 player

2
3
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 s + t = 10

 40s + 20t = 340

To solve for s, use substitution. First, manipulate the first equation to express 
t in terms of s: t = 10 – s. Next, substitute that expression for t in the second 
equation: 40s + 20(10 – s) = 340. Solve for s: 

 40s + 20(10 – s) = 340

 40s + 200 – 20s = 340

 20s = 140

 s = 7
 4. A Let c = the price of each computer and m = the price of each monitor.

The manufacturer thus paid a total of $3c for the computers and $5m for the 
monitors. The sum of these values equals $4,000: 3c + 5m = 4,000. The other 
algebraic relationship you can create from the information is c = 5m. There are 
now two equations:

 3c + 5m = 4,000

 c = 5m

To solve for m, substitute 5m in for c in the first equation: 3(5m) + 5m = 4,000. 
Distribute and combine like terms: 20m = 4,000. Solve for m: m = 200. 

 5. D The question asks you to determine the amount paid per friend. This can 
be expressed as the following ratio: total bill/number of people paying. The 
numerator of this ratio will be 800. The denominator will be the total number 
of friends splitting the bill after x do not pay. If there were 10 friends originally, 
and x do not pay, the number of people paying is 10 – x. Thus the ratio will  
be  800

10 – x . 
 6. D Let b = Bob’s current age and j = Jack’s current age. You are asked to solve 

for b + 5. Use the assigned variables to construct algebraic relationships. The 
first sentence provides a relationship between Bob’s current age and Jack’s 
current age: b = j + 10. The second sentence provides a relationship between 
their ages in 2 years: b + 2 = 2(j + 2). Use substitution to solve for b:

Step 1: Manipulate the first equation to write j in terms of b: b – 10 = j

Step 2: Substitute b – 10 for j in the second equation: 

 b + 2 = 2(b – 10 + 2)

 b + 2 = 2(b – 8)

 b + 2 = 2b – 16

 18 = b
In 5 years, Bob will be 23. 

 7. D Since you are asked to solve for the length of the call, you should assign a 
variable: l = length of the call. The total charge of $5.75 consists of two parts: 
the charge for the first minute and the charge for all subsequent minutes. The 
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charge for the first minute is $0.75. The charge for all subsequent minutes will 
be cost/minute × number of minutes. You are told that cost/minute is $0.25.  
If l is the length of the entire phone call, then the number of minutes charged 
at $0.25 will be l – 1. Thus you can construct the following equation:  
0.75 + 0.25(l – 1) = 5.75. Solve for x:

 0.75 + 0.25(l – 1) = 5.75

 0.75 + 0.25l – 0.25 = 5.75

 0.5 + 0.25l = 5.75

 0.25l = 5.25

 l = 21
 8. B Assign variables: Let a = the price of stock A, and let b = the price of stock 

B. The information in the problem provides two relationships: 

“The price of stock A is $5 greater than the price of stock B”: expressed 
algebraically: a = b + 5 

“If the price of stock A increases by $10, the new price will be double the price 
of stock B.”: a + 10 = 2b

Now use substitution to solve for b:

 a = b + 5

 a + 10 = 2b

Substitute b + 5 for a in the second equation: (b + 5) + 10 = 2b. Solve for b: 

 (b + 5) + 10 = 2b

 b + 15 = 2b

 15 = b
 9. D Let h = the number of hamburgers Bob purchases, and let s = the number 

of shakes Bob purchases. The amount Bob spends on hamburgers is 5h, and 
the amount he spends on shakes is 4s. Since the maximum that he can spend is 
$56, the sum of these two quantities must be less than or equal to 56: 5h + 4s ≤ 
56. Since the question asks for the maximum number of hamburgers that Bob 
can purchase, you should minimize the number of shakes that he purchases by 
letting s = 1:

 5h + 4(1) ≤ 56

 5h ≤ 52

 h ≤ 52
5

Since h must be an integer, the maximum value for h will be the greatest 
integer less than 52

5  . 52
5  = 10.4. Thus the greatest value for h will be 10. 

 10. A The final height of the tree will be the sum of the original height and the 
increase after 8 years. If the height of the tree increases by x feet each year, 
then the tree will have increased by 8x feet after 8 years. Thus you can create 
the following equation: 10 + 8x = 60. Solve for x: 
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 8x = 50

 x = 50
8  = 6.25

 11. C Let b = the number of boys and g = the number of girls. 
Relationship 1: b + g = 300

Relationship 2: b > 2g

Substitution with inequalities can be difficult. Think of what would be the 
case if b = 2g. Substitute 2g for b in the first equation and arrive at 2g + g 
= 300 → 3g = 300 → g = 100. Since 2g < b instead of 2g = b, the number of 
girls must be less than 100. The greatest integer less than 100 is 99 (you only 
consider integers since the number of girls must be a whole number). 

 12. 7 Let j = Jack’s current age and b = Bob’s current age. 
Relationship 1: j + 6 = 2b

Relationship 2: j = b + 1

To solve for b, substitute b + 1 for j in the first equation: 

 (b +1) + 6 = 2b

 b + 7 = 2b

 7 = b
 13. A Rows × columns = total marbles. Thus xy = 343. You also know that y = 7x. 

To solve for x, substitute 7x for y in the first equation: 

 x(7x) = 343

 7x2 = 343

 x2 = 49

 x = 7

Quantitative Comparison Questions 

 1. C Let k = Kate’s current age, and let s = Sara’s current age. Based on the 
prompt, you can create the following relationship: k = s + 3. Since the 
quantities compare Kate’s age and Sara’s age, make them comparable by 
substituting (s + 3) for k in Quantity A. The value for Quantity A will be  
(s + 3) – 4 = s – 1. The value for Quantity B will be s – 1. Thus the two 
quantities are equal. 

 2. B Since the columns ask you to compare the number of chairs in the 
auditorium to x2, you should attempt to express the number of chairs in terms 
of x. To determine the total number of chairs, do chairs

row  × number of rows. Thus 
the number of chairs = x(x–1) = x2 – x. Quantity A is thus x2 – x and Quantity 
B is x2. Since x must be positive (there can’t be a negative number of chairs or 
rows), x2 must be greater than x2 – x. 
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 3. A Let b = Bob’s weight and j = Jack’s weight. Use these variables to create the 
equation b + j = 50. If Bob weighs more than Jack, then Bob’s weight must 
account for more than half of their sum. Algebraically, 

b > 50
2

b > 25

Thus Quantity A is greater. 
 4. B Let j = the number of Jupiter bars sold and b = the number of Big Slugger 

bars sold. The revenue for the Jupiter bars is 2j and the revenue for the Big 
Slugger bars is 1b. Since the total revenue on the two bars is $30, it follows that 
2j + b = 30. To maximize b, minimize j. Since the retailer sold both candy bars, 
the minimum value for j is 1. Thus 2(1) + b = 30 → b = 28. The maximum for b 
is 28. Quantity B is greater.

 5. D The given information provides no relationship between Jack’s age and 
Tanya’s age. 

 6. D Let s = the price of a sedan and t = the price of a truck. Thus s + 3,000 = 
2t. You are given one relationship between two variables. Without additional 
information, you cannot determine the relationship between the variables. 

 7. C Let s = the price of each stereo and m = the price of each MP3 player. The 
total price of the three stereos is thus 3s, and the total price of each MP3 player 
is thus 2m. Since the total prices are equal, 3s = 2m. Manipulate to solve for s/m:

 3s = 2m

Divide both sides by 3: ↓

 s = (2
3)m

Divide both sides by m: ↓

 s
m = (2

3)

The two quantities are equal. 

Statistics

Statistics refers to the properties of a set of data. For the purposes of the GRE, you 
can think of data as numerical pieces of information. For example, the number of 
students in a class is a data point, as is the average grade for a class, or the range of 
scores in a class. Though statistics is a broad field within mathematics, on the GRE, 
you will be expected to understand the following statistical concepts:

 ■ Mean
 ■ Median
 ■ Mode
 ■ Range
 ■ Standard deviation

304 PART 4 ■ MATH REVIEW



 Let’s look at a set of data to understand these concepts:
 The test scores for seven students in a class are 72, 90, 72, 83, 81, 63, and 94.  
The median refers to the data point that has an equal number of data points greater 
than it and less than it. In other words, the median is the middle value in a set 
when the data points are listed in increasing order.

To determine the median, list the data points from least to greatest. 

 Listed in increasing order, the data points in the preceding list will read: 63, 72, 
72, 81, 83, 90, 94. Since there are seven data points, the median is the fourth data 
point.

63, 72, 72, 81, 83, 90, 94
Bottom 3 Top 3

Median

In this case, the middle value is 81.

When the number of terms in a set is even, the median will be the average of the two 
middle terms.

What is the median of 2, 8, 10, 11, 12, and 14?

SOLUTION: Since there are six data points, the median will be the average of 
the middle two values. In this case, the middle two values are 10 and 11.

 To determine the median, find the average of 10 and 11. 10 + 11
2  = 21

2  = 10.5.

 ■ The range refers to the positive difference between the largest 
and smallest value in a set. In the earlier example, the range is  
94 – 63 = 31. 

 ■ The mode is the data point that appears most frequently in a set. 
In the earlier example, the mode is 72.

 ■ The average of a set is the sum of the data points/the number of 
data points. Put more simply:

A = S
N

where A = average of the set, S = sum of the set, and N = number 
of data points in the set.

The average of the set in the earlier example is 72 + 90 + 72 + 83 + 81 + 63 + 94
7  = 

555
7  = 79.28.
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Averages

Of all statistical topics, averages are tested most frequently. Unfortunately, most 
average questions will not be as simple as the preceding one. Usually, the GRE will 
give you the average for a set and expect you to solve for the values of one or more 
data points in a set or the number of items in a set. Regardless of how the question 
is framed, you will always use the average formula: A = S

N . 

If the word “average” appears on the GRE, it will always be followed by 
“(arithmetic mean).” For example, a question might ask: “What is the 
average (arithmetic mean) of 6 and 8?” Don’t be swayed by the term 
arithmetic mean—it’s just a fancy term for average.

If a company’s average yearly revenue over a 10-year period was $550,000, 
what was the company’s total revenue during that period?

SOLUTION: Since you want to solve for the sum, manipulate the average 
formula to isolate the sum:

 A = S
N

 A × N = S

Substitute the given values for A and N: 550,000 × 10 = $5,500,000.

Sometimes you will have to use the average formula multiple times in a question:

The average height of eight students is 64 inches. If the average height of 
seven of the students is 62, how tall is the eighth student?

SOLUTION: Use the average formula to determine the sum of the heights of all 
eight students: 

 A × N = S

 64 × 8 = 512

Next, use the average formula to determine the sum of the heights of seven of 
the students:

 A × N = S

 62 × 7 = 432

Let the height of the eighth student = h. You know that h + (the sum of the 
heights of the seven other students) = (the sum of the heights of the eight 
students). Thus h + 432 = 512 → h = 80.

An even more difficult example will use three averages in the question:

A company’s average daily revenue over a 10-day period was $40,000. If the 
average daily revenue for the first 4 days was $25,000, what was the average 
daily revenue for the last 6 days?
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SOLUTION: revenue for the first 4 days + revenue for the last 6 days = total 
revenue

Total revenue = A × N = $40,000 × 10 = $400,000

Revenue for the first four days = A × N = $25,000 × 4 = $100,000

Revenue for the last 6 days = A × 6 = 6A, where the average daily revenue for 
the last 6 days.

Thus:

 $100,000 + 6A = $400,000

 6A = $300,000

 A = $300,000
6  = $50,000

Weighted Averages

When determining the average of two data points, the average will always fall  
in the middle of the two data points. For example, the average of 30 and 40 =  
30 + 40

2  = 70
2  = 35.

30 40

35

But what if one of the data points appears more often than the other data point? 
For example: What is the average of 30, 30, and 40? In this case, the average =  
30 + 30 + 40

3  = 100
3  = 33.33. Now that you have added an additional data point of 30 to 

the set, the average is weighted closer to 30 than it is to 40.

30 40

33.33

The preceding example represents a weighted average. You will have a weighted 
average any time the frequency of a data point pulls the average closer to that data 
point than to the other data point. In the preceding example, the fact that there 
were more 30s than 40s meant that the average was skewed more toward 30 than 
toward 40.

Quantitative Comparison Strategy
Weighted averages are tested most frequently in Quantitative 
Comparison questions. For these questions, it is important to keep in 
mind the mandate that you must minimize calculations! Oftentimes, 
one of the quantities will be the average of the set if the number of data 
points were equal. Think about which data point the average is skewed 
toward, and you will cut back on time spent calculating.

A student took 10 exams for his biology course. His average on 6 of the 
exams was 80. His average on the other 4 exams was 90.

Quantity A Quantity B

His average for the course 85
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Solution: Look at the columns! Notice that 85 is the average of 80 and 90. 
If 80 and 90 appeared with equal frequency, then the student’s average 
for the course would be 85. However, six of the data points correspond 
with the average of 80 and four of the data points correspond with the 
average of 90. The average for the course will thus be closer to 80 than to 
90 and therefore less than 85. The correct answer is B.

Though it is tested less commonly, you should also know how to calculate a 
weighted average. Let’s use the preceding example:

A student took 10 exams for his biology course. His average on 6 of the 
exams was 80. His average on the other 4 exams was 90. What was his 
average for the 10 exams?

 ■ Approach 1: Use the average formula. For the 4 courses in which he 
averaged 90, the sum is 90(4). For the 6 courses in which he averaged 80, the 
sum is 80(6). The average for all 10 courses is thus 80(6) + 90(4)

10  = 840
10  = 84.

 ■ Approach 2: Use the weights.

Note that 80(6) + 90(4)
10  = 80 6

10 + 90 4
10. The fractions represent the weight of 

each data point as a piece of the total weights of the set. From this, you 
can extrapolate the following formula:

weighted average = frequency of data point 1
total number of data points × data point 1 +  

frequency of data point
total number of data points × average of data point 2

Note that this approach works when the number of data points is 
represented as a ratio or percent as well!

For the first 10 days of a 30-day period, a stock’s average return was $6.00. 
For the last 20 days of the 30-day period, the stock’s average return was 
$12.00. What was the stock’s average return for the 30-day period?

SOLUTION: The two data points are $6.00 and $12.00. The frequency of the 
$6.00 data point is 10

30 = 13. The frequency of the $12.00 data point is 20
30 = 23.  

The weighted average is thus 1
3(6) + 2

3(12) = 2 + 8 = 10.

More on the Median

Earlier, the section defined the median as the middle data point when the data 
points are in increasing order. Though calculating the median for small sets simply 
requires that you put the data points in increasing order and find the middle value, 
it becomes trickier when the set has a large number of data points. For example, if 
you want the median of 51 data points, it would be too time-consuming to list all 
of them. Instead, you should recognize that the median will be the 26th data point. 
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Why? Because there will be 25 data points below this value and 25 data points 
above this value.

A certain test was administered to 29 students. 6 students scored 60, 8 
students scored 73, and 15 students scored 79. What was the median score for 
the 29 students?

SOLUTION: The median is the 15th-largest (or smallest) score. The smallest 
6 data points have a value of 60. The next 8 data points have a value of 73. 
These two groups account for the first 14 data points. The next data point will 
thus equal the median. That data point occurs in the last set. Since all the 
data points in the last set are 79, the median is 79.

Standard Deviation

Standard deviation refers to how far from the mean the numbers in a set typically 
fall. Two sets can have the same mean and the same number of items, but 
completely different spreads from the mean. The concept of standard deviation is 
employed to represent this spread. The greater the average spread of the data, the 
greater the standard deviation. Look at the following three sets, all of which have 
the same mean:

 2, 2, 2, 2, 2
 0, 1, 2, 3, 4
–2, 0, 2, 4, 6

In the first set, all the data points are equal, so there is no spread from the mean. 
The standard deviation is thus zero. In the second set, the distance between 
successive numbers is one, so the standard deviation is greater than in the first set. 
In the third set, the distance between successive numbers is two, so the standard 
deviation is even greater than in the second set.
 You might be wondering what the standard deviations of the first and second 
sets are. Fortunately, the GRE almost never tests the exact formula for standard 
deviation. It does, however, expect you to understand the concept and to be able to 
compare the standard deviation of different sets of numbers.

Which of the following sets has the greatest standard deviation?

A  {4, 4, 4, 4, 4}
B  {3, 4, 4, 4, 5}
C  {3, 4, 4, 4, 8}
D  {0, 2, 4, 4, 12}
E  {1, 4, 4, 4, 7}

SOLUTION: Look at how the choices compare to A, which has a spread of zero. 
The further the values in a set move away from 4, the greater the standard 
deviation. The values in Choice D spread the most from 4. Thus the correct 
answer is D.
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Exercise: Statistics

Discrete Quantitative Questions

 1. Bob’s average for three tests was 83. If he scored 72 and 94 on the first two 
tests, what was his score on the third test?

A  81
B  82
C  83
D  84
E  85

 2. Janet’s average for four tests was 75. If she scored 63 and 83 on the first 
two tests, what was her average for the last two tests?

A  73
B  75
C  77
D  79
E  81

 3. The average of a and b is 70. The average of a and c is 100. What is b – c?

A  –60
B  –30
C  15
D  30
E  60

 4. The set of numbers 2, 3, 5, 9, 11, x is in increasing order. If the average of 
the set equals the median, what is x?

A  12
B  14
C  15
D  30
E  42
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 5. In 2012, a store’s average monthly revenue was $20,000. For the first 10 
months of the year, the store’s average monthly revenue was $18,000. If 
the revenue in December was 50% greater than the revenue in November, 
what was the store’s revenue in November?

A  24,000
B  30,000
C  36,000
D  48,000
E  56,000

For this question, write your answer in the box.

 6. Three crates have an average weight of 70 pounds and a median weight 
of 90 pounds. What is the maximum possible weight, in pounds, of the 
lightest box?

For this question, indicate all of the answer choices that apply.

 7. A real estate agent is selling 5 homes priced at $200,000, $240,000, 
$300,000, $320,000, and $350,000. If the price of the $200,000 home 
increases by $20,000, which of the following must be true?

A  The median price will increase.
B  The median price will decrease.
C  The average price will increase.
D  The standard deviation will decrease.
E  The range of the prices will decrease.

Amount spent per day

Number of days

$100

5

$120

4

$130

3

$170

7

$200

6

 8. The preceding table shows a business’s spending over a 25-day period, in 
thousands of dollars. For each number amount earned in the first row, the 
second row gives the number of days that the business spent that amount. 
What was the median amount of money that the business spent during 
the 25-day period?

A  $100,000
B  $120,000
C  $130,000
D  $170,000
E  $200,000
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 9. If a is the standard deviation of b, c, and d, what is the standard deviation 
of b + 3, c + 3, and d + 3, in terms of a?

A  a
B  a + 3
C  a + 6
D  a + 9
E  3a

 10. A certain company has only directors and managers. The company has 
300 directors and 200 managers. If the average age of the directors is 42 
and the average age of the managers is 38, what is the average age of all 
the company’s employees?

A  39.8
B  40
C  40.2
D  40.4
E  41

 11. A student’s average score for 10 tests was x. The grader then discovered 
that there was an error on two of the tests. On one of the tests, the 
student’s score should have been 10 points lower. On another test, the 
student’s score should have been 20 points higher. After the grader 
corrects these mistakes, what is the student’s new average, in terms of x?

A  x – 1
B  x
C  x + 1
D  x + 10
E  x + 20

 12. What is the average of n, n + 1, n + 7, n + 9, and n + 13, in terms of n?

A  n + 2
B  n + 3
C  n + 6
D  n + 8
E  n + 15
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Quantitative Comparison Questions

Each of the following questions consists of two quantities, Quantity A and Quantity 
B. You are to compare the two quantities. You may use additional information 
centered above the two quantities if additional information is given. Choose

A  if Quantity A is greater
B  if Quantity B is greater
C  if the two quantities are equal
D  if the relationship between the two quantities cannot be determined

At a certain company, the average annual salary of the college 
graduates is $73,000, and the average annual salary of the 

people who did not graduate from college is $52,000.

   QUANTIT Y A QUANTIT Y B

 1.       A  B  C  D  
 
 

   QUANTIT Y A QUANTIT Y B

 2.       A  B  C  D  

The average age of the boys at a certain school is 16.3.  
The average age of the girls at the same school is 16.8.

   QUANTIT Y A QUANTIT Y B

 3.       A  B  C  D  

a > b

   QUANTIT Y A QUANTIT Y B

 4.       A  B  C  D  

The average of five positive integers is 20.

   QUANTIT Y A QUANTIT Y B

 5.       A  B  C  D  
 

The average annual 
salary for all the 
employees of the 
company

$52,000

The average of 6, 6, 7, 7, 
7, 7, 8, and 10

7

The ratio of boys to girls 
at the school

1
2

The average of a, a, 
and b

The average of a, a, 
a, b, and b

The greatest possible 
range of the five 
integers

99
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   QUANTIT Y A QUANTIT Y B

 6.       A  B  C  D  

b > a > 0

   QUANTIT Y A QUANTIT Y B

 7.       A  B  C  D  

a, b, and c are positive integers

   QUANTIT Y A QUANTIT Y B

 8.       A  B  C  D  

 

Exercise Answers

Discrete Quantitative Questions

 1. C The sum of Bob’s three test scores = A × N = 83 × 3 = 249. His score for the 
two given tests = 166. His score for the third test is thus 249 – 166 = 83.

 2. C The sum of Janet’s four test scores = A × N = 75 × 4 = 300. The sum of her 
first two test scores = 63 + 83 = 146. The sum of her last two test scores thus 
equals 300 – 146 = 154. Her average for these last two tests = S

N = 154
2  = 77.

 3. A Use the average formula for both sets.

 A = S
N

 a + b
2  = 70

 a + b = 140

 A = S
N

 a + c
2  = 100

 a + c = 200

Now set up a system of equations to solve for b – c:

 a + b = 140

 –(a + c = 200) 
 ↓
 a + b = 140

 –a – c = –200
 ↓
 b – c = –60

 The average of 2, 19, 
34, and 60

The average of 0, 2, 
19, 34, and 60

 The average of the 
reciprocals of a and b

(b + a)/ab

The standard 
deviation of a, b, and c

The standard deviation 
of 2a, 2b, and 2c
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 4. A Since the set has an even number of items, the median is the average of the 
two middle terms: 5 + 9

2  = 7. The average of the set is 2 + 3 + 5 + 9 + 11 + x
6  =  

30 + x
6  . You are told that the average equals the median, so:

 30 + x
6  = 7

 30 + x = 42

 x = 12
 5. A the revenue for the entire year = average monthly revenue × number of 

months = $20,000 × 12 = $240,000. The revenue for the first 10 months = 
average monthly revenue × number of months = $18,000 × 10 = $180,000.  
The revenue for the last two months is thus $240,000 – $180,000 = $60,000.  
Let n = the revenue in November. Since the revenue in December was 50% 
greater than the revenue in November, the revenue in December = 1.5n = 32n. 
Solve for n:

 n + 32n = 60,000

 5
2n = 60,000

 n = 24,000
 6. 30 The sum of the weights of the crates = A × N = 70 × 3 = 210. Let the weight 

of the lightest box = l and the weight of the heaviest box = h. Thus

 l + 90 + h = 210

 l + h = 120

To maximize the weight of the lightest box, you must minimize the weight of 
the heaviest box. Since the heaviest box is to the right of the median, its weight 
can be no less than the median weight. Thus the least weight for the heaviest 
box = the median = 90. Substitute 90 for h:

 l + 90 = 120

 x = 30
 7. C, D, and E The median value of the original set is $300,000. The increase 

in the price of the smallest home is too small to affect the median. Eliminate 
Choices A and B. The $20,000 increase means that the sum of the set will 
increase. If the sum of a set increases and the number of items stay the same, 
then the average must increase. Choice C is true. The increase in the smallest 
price decreases the spread of all the data points. Thus the standard deviation 
will decrease. Choice D is true. The increase in the smallest price will decrease 
the distance between the smallest and greatest values in the set. The range will 
thus decrease. Choice E is true.

 8. D The median refers to the middle data point when all the data points are in 
increasing order. Since there are 25 data points, the median will be the 13th 
largest data point (since there are 12 data points below this value and 12 above 
it). The bottom 12 data points are in the $100,000; $120,000; and $130,000 
columns. The 13th data point is thus in the next column: $170,000.

 9. A Standard deviation is a measure of the typical spread of the data points 
from the mean. If all of the data points in a set are increased by the same 
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value, the spread between the data points will not change. Thus the standard 
deviation will not change. Since the standard deviation of the original set was 
a, the standard deviation of the new set is also a.

 10. D Since the frequency of the data points differs, this is a weighted average. 
Let’s use this formula: weighted average = (frequency of data point 1/total 
number of data points) × data point 1 + (frequency of data point 2/total 
number of data points) × data point 2. In the question, the data points are 
the average ages for the two groups. Let the average age for the directors be 
data point 1 and the average age for the managers be data point 2. Thus the 
weighted average = (300

500)42 + (200
500)38 = (3

5)42 + (2
5)38 = 25.2 + 15.2 = 40.4.

 11. C Since the choices have variables, you can plug in numbers.
Step 1: Let x = 100.

Step 2: Answer the question when x = 100. Originally, the sum of the scores 
is thus A × N = 100 × 10 = 1,000. After the corrections, one of the scores 
will decrease by 10 points, and one of the scores will increase by 20 points. 
The net change is thus (20 –10) = 10. The new sum is 1,010. The new average 
is thus S

N = 1,010/10 = 101. The goal is 101.

Step 3: Substitute 100 for x in the choices, and identify which choice 
matches the target of 101.

 12. C The sum of the terms is n + (n + 1) + (n + 7) + (n + 9) + (n + 13) = 5n + 30. 
Since there are 5 terms, the average of the set is 5n + 30

30  = n + 6.

Quantitative Comparison Questions

 1. A The average for a set must fall between the average of each subset. Thus the 
average annual salary must be greater than $52,000.

 2. A Don’t calculate! Look at how the average of 6, 6, 8, and 10 compares to 
7. The average of those numbers is 6 + 6 + 8 + 10

4  = 30
4  > 7. Quantity A has four 

numbers with an average of 7 (7, 7, 7, and 7) and four numbers with an average 
greater than 7. Its average must therefore be greater than 7.

 3. D Without knowing where the average age for the entire school falls in 
relation to 16.3 and 16.8, it is not possible to determine the ratio of boys 
to girls.

 4. A Express Quantities A and B algebraically:
Quantity A → A = S

N = 2a + 2b
3

Quantity B → A = S
N = 3a + 2b

5
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The comparison is now:

 Quantity A  Quantity B

 2a + 2b
3   3a + 2b

5

Cross-multiply:  ↓
 5(2a + b)  3(3a + 2b)

Distribute:  ↓
 10a + 5b  9a + 6b

Subtract 9a from both columns:  ↓
 a + 5b  6b

Subtract 5b from both columns:  ↓
 a  b

Since you are told that a > b, Quantity A is greater.
 5. B To maximize the range, minimize the smallest value and maximize the 

greatest value. Since the terms are positive integers, the minimum value for an 
item in the set is 1. To maximize the greatest value, minimize the rest of the 
terms. In this case, that would mean making them all equal to 1. Therefore:

 1 + 1 + 1 + 1 + x = the sum of the set = 100

 4 + x = 100

 x = 96

The maximum possible range is 96 – 1 = 95. Quantity B is greater.
 6. A The difference between the two sets is the 0 in the second set. Since 0 is 

less than the average of 2,19, 34, and 60, the average of the second set must be 
smaller than the average of the first set. Quantity A is greater.

 7. B Express Quantity A algebraically:
1
a + 1b

2
 = 

b + a
ab
2

 = b + a
2ab

The numerators of the two quantities are the same. Since the denominator of 
Quantity B is smaller, that fraction is larger.

 8. B In Quantity B, each term in Quantity A is doubled. The spread of the set 
will thus be doubled. Since the spread in Quantity B is greater, the standard 
deviation of Quantity B is greater.

Rates

Rate questions always come in one of two forms: distance or work. In both cases, 
there will be a constant relationship between the rate, time, and work or distance:

rate × time = distance

or 

rate × time = work
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The primary difference in the two equations is the following:

For distance questions, rate represents distance per unit of time 
and the result represents some distance traveled. For work questions, 
rate represents output per unit of time and the result represents the 
number of units produced (such as widgets, lawns mowed, papers, etc.).

Distance Problems: Rate × Time = Distance

The rate × time = distance formula is almost always the best way to solve distance 
equations. In simpler questions, you will be given two components of the formula 
and asked to solve for the third.

If a car travels at a constant rate of 50 miles per hour, in how many hours will 
the car have traveled 325 miles?

Step 1: Set up the rate × time = distance chart:

 rate (mi/hr) × time (hr) = distance (miles)

 ↓  ↓ ↓

 50  × t = 325

Step 2: Solve for t:

 50t = 325

 t = 6.5 hours

Unit Conversions

When solving rate questions, be sure that you use the same unit throughout the 
question. If the rate is expressed per minute, then you must express time in 
minutes, not seconds or hours.

Running at a constant rate, Bob travels 5 miles in 1 hour. If Bob travels for 20 
minutes, how many miles does he travel?

Step 1: Set up the r × t = d chart:

 rate (mi/hr) × time (hr) = distance (miles)

Bob’s rate is distance/time = 5 miles/1 hour, and his time is 20 minutes. It 
might be tempting to simply substitute these values into the original formula, 
but this would be incorrect. Why? Because the units do not match up. The 
rate is expressed per hour, whereas the time is expressed in minutes. Before 
plugging the values into the formula, you should convert the time from 20 
minutes to 13 hour.
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Step 2: Once you have done so, you can plug the values into the formula:

 rate (mi/hr) × time (hr) = distance (miles)

 ↓  ↓ ↓

 5 ×  1
3 =  53

Multiple Rates

For distance questions, the r × t = d table is particularly useful for problems that 
involve multiple rates or multiple travelers. In these situations, you will generally 
want to create two rows on the r × t = d table, fill them in with the appropriate 
values or variables, and use the resulting expressions to identify a relationship 
between the distances.

Bob and Jack start at opposite ends of a 200-mile track. Bob travels at a 
constant rate of 50 miles per hour and Jack travels at a constant rate of 25 
miles per hour. If they start traveling toward each other at the same time, in 
how many hours will they meet?

Step 1: Put the given information into the r × t = d table:

 rate (mi/hr) × time (hr) = distance (miles)

 ↓  ↓  ↓

Bob: 50 × t = 50t

Jack: 75 × t = 75t

Note that there are two rows—one for Jack and one for Bob. You are asked 
to solve for the amount of time they travel, so let t represent time. Since Bob 
and Jack start and end at the same time, they will each have traveled for t 
hours. In terms of t, Bob travels 50t miles and Jack travels 75t miles.

Now you must identify the relationship between these distances. Since they 
are traveling toward each other, Bob will travel some of the 200 miles and 
Jack will travel the remaining distance. Thus the distances the two travel 
must add up to 200. Algebraically, you can represent this relationship as:

 Bob’s distance + Jack’s distance = 200

 ↓  ↓    ↓

 50t + 75t = 200

Step 2: Solve for t:

 125t = 200

 t = 85 hour
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Train A and train B start at the same point and travel in opposite directions. 
Train A travels at a constant rate of 80 miles per hour, and train B travels at 
a constant rate of 60 miles per hour. If train A starts traveling 2 hours after 
train B, how many miles will train A have traveled when the two trains are 
720 miles apart?

Step 1: Put the given information into the r × t = d table. The rate for trains 
A and B are given as 80 miles per hour and 60 miles per hour, respectively. 
To solve for the number of miles Train A will have traveled, you need to 
determine how many hours Train A traveled. Let t = the number of hours 
Train A travels. Since Train A started 2 hours before Train B, and the two 
trains stop traveling at the same time, Train B must have traveled t – 2 hours. 
Thus in terms of t, Train A’s distance is 80t and Train B’s distance is 60(t –2).

 rate (mi/hr) × time (hr) = distance (miles)

 ↓  ↓  ↓

Train A: 80 × t = 80t

Train B: 60 × t – 2 = 60(t – 2)

As in the previous example, it is essential to identify the relationship between 
the two trains’ distances. For the two trains to end up 720 miles apart, 
Train A must cover some portion of the 720 miles and Train B must cover 
the rest. Thus the sum of their distances is 720. Expressed algebraically, the 
equation is:

Train A’s distance + Train B’s distance = 720

 ↓  ↓  ↓

 80t  + 60(t – 2) = 720

Step 2: Now solve for t:

 80t + 60t – 120 = 720

 140t = 840

 t = 6

You are asked to solve for the number of miles Train A traveled, so plug 6 in 
for Train A’s time:

rate (mi/hr) × time (hr) = distance (miles)

 ↓  ↓  ↓

 80 × 6 = 80(6)

Train A’s distance is 80 × 6 = 480.
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Don’t Average Rates!
Look at the following question:

Sarah goes on a 600-mile trip. She travels at a constant rate of 50 
miles per hour for the first 300 miles of the trip, and at a constant rate 
of 100 miles per hour for the last 300 miles of the trip. What is Sarah’s 
average speed in miles per hour for the entire trip?

A  200
3

B  70
C  75
D  80
E  85

Solution: Many test-takers are tempted to average the rate of 50 and 100 
to arrive at an average speed of 75. Though perhaps intuitive, this would 
be incorrect. Why? Because Sarah spent more time traveling at a rate of 
50 miles per hour than at a rate of 100 miles per hour. Her overall rate 
will thus be closer to 50 than to 100. Based on this logic alone, you can 
immediately eliminate C, D, and E.

To actually calculate her average speed, you should use the rate formula: 
rate = distance

time  . The total distance is 600 miles, so you need to calculate the 
total time. To determine the total time, you should determine the time 
for each part of the trip, and then add these up. Use the r × t = d formula 
to determine the time for each part of the trip:

 rate (mi/hr) × time (hr) = distance (miles)

 ↓  ↓   ↓
Part 1: 50 × x = 300

Part 2: 100 × y = 300

Solve for x:

 50x = 300

 x = 6

Solve for y:

 100y = 300

 y = 3

The total time is x + y = 6 + 3 = 9. The average speed for the trip is thus 
600

9  = 200
3  .

The correct answer is Choice A.
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Work Problems: Rate × Time = Work

The second type of rate problem involves work. In contrast to distance problems, 
work problems are concerned with some output per unit of time. An output can 
be something produced (such as widgets, cups, cars, etc.) or a job done (such as 
mowing a lawn, cooking a meal, writing a paper, etc.). In both cases, you want to 
use the work formula, though as you will see, the way you express work will differ. 
Let’s look at a simple work question:

If a machine produces pencils at a constant rate of 1,500 pencils per hour, in 
how many hours will the machine have produced 6,750 pencils?

SOLUTION: Put the given values into the rate × time = work (RTW) table. The 
machine’s rate is 1,500 pencils/hour, and its output (work) is 6,750 pencils. 
Since you are trying to solve for time, assign a variable: t

rate (pencils/hr) × time (hr) = work (pencils)

 ↓ ↓   ↓

 1,500  × t = 6,750

Solve for t:

 1,500t = 6,750

 t = 6,750
1,500 = 4.5

 Let’s look at another example, this time with work represented as some job done 
instead of units produced:

Working at a constant rate, Bob can mow 3 same-sized lawns in 5 hours. 
How many hours will it take Bob to mow 2 same-sized lawns?

SOLUTION: Set up the RTW table. Remember that rate = work
time  , so Bob’s rate will 

be lawns
hour  = 35.

rate (lawns/hr) × time (hr) = work (lawns)

 ↓ ↓  ↓

 3
5  × t = 2

Solve for t:

 3
5t = 2

 t = 25
3 = 10

3  hours
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Combining Rates

In certain work questions, you will be given the individual rates of two or more 
elements and will be asked about what happens when they work together.

Working alone at a constant rate, Bob can mow 1 lawn in 3 hours. Working 
alone at a constant rate, Jack can mow 1 same-sized lawn in 8 hours. If Bob 
and Jack work together but independently at their respective constant rates, 
how many hours will it take them to mow half a same-sized lawn?

SOLUTION: Bob’s rate is work
time = 13. Jack’s rate is work

time  = 18. To determine how long 
it takes them to mow the lawn when they work together, you need their 
combined rate. The combined rate is the sum of their individual rates. In this 
case, their combined rate is 18 + 13 = 11

24 . This means that, when they work 
together, Bob and Jack can mow 11

24 of a lawn in 1 hour. Now input this rate 
into the r × t = w formula:

rate (lawns/hr) × time (hr) = work (lawns)

 ↓ ↓  ↓

 11
24 × t = 12

Note that you input 12 for the total work done, since the question is asking for 
the time necessary for them to mow half the lawn.

Solve for t:

 (11
24)t = 12

 t = (1
2)(24

11) = 12
11 hours
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Exercise: Rates

Discrete Quantitative Questions

For this question, write your answer in the box.

 1. Susan takes a 45-mile trip. She travels the first 15 miles in 40 minutes. 
She travels the remaining 30 miles at double the rate at which she traveled 
the first 15 miles. What is her average speed for the entire trip in miles 
per minute?

 2. Boris ran the first 12 miles of a 24-mile race in 1.8 hours. If his rate for the 
entire race was 6 miles per hour, how many hours did it take him to run 
the last 12 miles?

A  5
3

B  9
5

C  2
D  4
E  6

 3. Working at a constant rate, a certain hose can fill a pool in 10 minutes. 
Working at a different constant rate, another hose can fill the same pool 
in 15 minutes. If the two hoses work together but independently to fill the 
pool after it is half full, how many minutes will it take the hoses to fill the 
pool?

A  3
B  4.5
C  5
D  6
E  12.5
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 4. Four machines, working independently at the same constant rate, can 
fill a production lot in 3 hours. How many of these machines would be 
needed to fill the lot in 30 minutes?

A  12
B  24
C  36
D  40
E  48

 5. Working at a constant rate, a cook can create a batch of pasta in 20 
minutes. Another cook, working at a constant rate, can create the 
same batch of pasta in 10 minutes. If the two cooks work together but 
independently, how many hours will it take them to create 3 batches 
of pasta?

A  1
4

B  1
3

C  1
2

D  3
5

E  2

 6. A hose fills an empty tank with water at a rate of 15 liters/second. At the 
same time, water drains from the tank at a rate of 10 liters/second. If the 
tank has a capacity of 200 liters, in how many seconds will the tank be 
half full?

A  4
B  8
C  20
D  25
E  40

 7. Working together at their respective constant rates, Bob and Sam can 
mow a lawn in 12 hours. If Bob’s rate is twice Sam’s rate, how many hours 
would it take Bob, working alone, to mow the lawn?

A  15
B  18
C  24
D  32
E  36
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 8. Working alone at a constant rate, Machine A can produce 15 widgets in 
2 minutes. Working alone at a constant rate, Machine B can produce 20 
widgets in 3 minutes. If the two machines start working at the same time, 
after how many minutes will Machine A have produced 40 more widgets 
than Machine B?

A  12
B  24
C  36
D  48
E  60

 9. The birthrate of a certain species is approximately 500 organisms per day. 
The death rate of the species is approximately 300 organisms per day. If 
the population has 50,000 organisms at the beginning of a certain year, 
approximately how many organisms will be in the population at the end 
of the year?

A  73,000
B  123,000
C  159,500
D  232,500
E  293,000

For Questions 10 and 11, write your answer in the box.

 10. Bob and Jack start traveling at the same time at constant rates and in the 
same direction. If Bob’s rate is 2 miles per hour greater than Jack’s, after 
how many hours will Bob and Jack be 15 of a mile apart?

 11. Two scientists, working at the same constant rate, can fill 8 equally sized 
beakers in 10 minutes. How many scientists would be needed to fill 24 of 
these beakers in 5 minutes?
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Quantitative Comparison Questions

Each of the following questions consists of two quantities, Quantity A and Quantity 
B. You are to compare the two quantities. You may use additional information 
centered above the two quantities if additional information is given. Choose

A  if Quantity A is greater
B  if Quantity B is greater
C  if the two quantities are equal
D  if the relationship between the two quantities cannot be determined

Sally travels the first 30 miles of a 60-mile trip at 50 miles per 
hour and the last 30 miles of the trip at 40 miles per hour.

   QUANTIT Y A QUANTIT Y B

 1.       A  B  C  D  

Dennis can cook x cakes in 3 hours, and he can 
cook y pies in 0.5 hours, where x > y.

   QUANTIT Y A QUANTIT Y B

 2.       A  B  C  D  
 

Traveling at a constant rate, Jake ran a lap in x minutes.

   QUANTIT Y A QUANTIT Y B

 3.       A  B  C  D  
 
 

Car A and Car B start at opposite ends of a 200-mile track and 
begin driving toward each other at the same time. When the 

cars meet, Car A is 80 miles from its starting point.

   QUANTIT Y A QUANTIT Y B

 4. The rate of car A The rate of car B A  B  C  D

Car A starts a race 10 miles behind Car B and ends 
the race 15 miles ahead of Car B.

   QUANTIT Y A QUANTIT Y B

 5.       A  B  C  D  

Sally’s average speed for 
the trip, in miles per hour

45

The number of cakes 
that Dennis can 
cook in 6 hours

The number of pies 
that Dennis can 
cook in 3 hours

The number of 
minutes it would take 
Jake to run the lap if 
he doubled his rate

x
2

The distance that 
Car A traveled

30 miles
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A tank that is half full is filled with gas at a constant rate of 3 liters per minute.

   QUANTIT Y A QUANTIT Y B

 6.       A  B  C  D  
 

Working at the same constant rate, 8 machines 
can produce 7 computers in 6 hours.

   QUANTIT Y A QUANTIT Y B

 7.       A  B  C  D  
 

 

Exercise Answers

Discrete Quantitative Questions

 1. 9
16 To determine average speed, use the rate formula: r = dt . You are told that 
the distance for the trip is 45 miles, so the formula now reads r = 45

t  . You must 
determine the time spent on the trip. To do so, determine the time for the first 
part of the trip and for the second part, and add up these quantities. You are 
told that the time for the first part of the trip is 40 minutes. For the second 
part of the trip, use the formula: t = dr . The distance for the second part of the 
trip is 30 miles. The rate for the second part of the trip is twice the rate for the 
first part. The rate for the first part is 15

40 = 38, so the rate for the second part of 
the trip is 2 × 38 = 34. Plug these values into the formula for time and arrive at  
t = 30/(3

4) = 40. The time for the second part of the trip is also 40 minutes, so 
the time for the entire trip is 80 minutes. Now you can plug this value into the 
rate formula: r = dt  = 45

80 . Reduce and arrive at 9
16 .

 2. C Boris’s rate for the entire 24-mile race is 6 miles per hour. Plugging these 
values into the r × t = d formula, you arrive at

 6t = 24

 t = 4

Thus the whole race took him 4 hours. If it took him 1.8 hours to run the first 
part of the race, then the second part of the race took him 4 – 1.8 = 2 hours.

 3. A To get the combined rate of the two hoses, you should add up their rates. 
Rate = work

time, so the rate of the first hose is 1
10 and the rate of the second hose is 

1
15 . Add up these rates: 1

10 + 1
15 = 5

30 = 16. Since the pool is already half full, the 
work that the two hoses need to do is only 1

2. Now plug these values into the  
r × t = w formula.

The number of minutes 
it will take to fill the 
tank completely.

30

The number of 
machines needed to 
produce 21 computers in 
18 hours

8
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 r × t = w

 1
6 t = 12

Solve for t: t = 
1
2
1
6

 = 12 × 6 = 3.

 4. B Let r be the rate of each machine. If 4 work together, their combined rate 
is 4r. You are told that these 4 machines will fill the production lot in 3 hours. 
Plug these values into the r × t = w formula:

 r × t = w

 ↓

 4r × 3 = 1

 12r = 1

 r = 1
12

The rate of each machine, in production lots/hour, is 1
12. Now plug this value 

into the r × t = w formula to determine how many machines, y, would be 
necessary to fill the lot in 30 minutes. Since your rate is in lots/hour, express 30 
minutes as 0.5 hours.

 r × t = w

 ↓

 y 1
12 × 0.5 = 1

Solve for y:

 y
12× 12 = 1

 y
24 = 1

 y = 24
 5. B Rate = work

time, so the rate of the first cook, in batches per minute, is 1
20 , and 

the rate of the second cook, in batches per minute, is 1
10. To get their combined 

rate, add up these rates: 1
10 + 1

20 = 3
20 . To determine how long it will take the 

cooks to produce 3 batches, use the r × t = w formula:

 r × t = w

 ↓

 3
20t = 3

Solve for t: t = 20 minutes. The question asks for how many hours it will take, 
so convert minutes to hours. 20 minutes is 13 of an hour.

 6. C The rate at which the tank fills will be the difference between the rate of the 
hose filling the tank and the rate at which the tank empties: 15 liters/second – 
10 liters/second = 5 liters/second. Since the question asks for the time at which 
the tank will be half full, the work is 100 liters. Now use the r × t = w formula 
to solve the problem:
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 r × t = w

 ↓

 5 × t = 100

Solve for t: t = 20 seconds.
 7. B Let s = Sam’s rate. Bob’s rate is thus 2s, and their combined rate is s + 2s = 3s. 

Now use the r × t = w formula to find the value for s.

 r × t = w

 ↓

 3s × 12 = 1

 36s = 1

 s = 1
36

Bob’s rate is twice Sam’s rate, so Bob’s rate is 2( 1
36) = 1

18 . Now plug this rate into 
the r × t = w formula.

 r × t = w

 ↓

 1
18 × t = 1

 t = 18
 8. D Use the r × t = w table to determine the number of minutes it will take 

Machine A to produce 40 more widgets than machine B. Machine A’s rate is 
widgets/minute = 15

2  , and Machine B’s rate is widgets/minute = 20
3  . Since the 

machines start at the same time, use t to represent each of their times. Plug 
these values into the table.

 r × t = w

 ↓

Machine A 15
2  t = 15t

2

Machine B 20
3  t = 20t

3

Represented algebraically, Machine A’s work is thus 15t
2  and Machine B’s  

work is 20t
3 . You know that Machine A produces 40 more widgets, so  

15t
2  = 40 + 20t

3 . Now solve for t:

Bring t to one side: 15t
2  – 20t

3  = 40

 ↓

Get a common denominator: 45t
6  – 40t

6  = 40

 ↓
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Combine like terms: 5t
6  = 40

 ↓

Multiply both sides by 65 to solve for t: t = 40 × (6
5) = 48

 9. B To answer this question, you need to determine the net increase in the 
population during the year. If 500 organisms were born each day and 300 
organisms died each day, then the population increased at a constant rate of 
200 organisms/day. For the entire year, the population increase will be 200 
organisms/day × 365 days = 73,000. The approximate total population will 
thus be 50,000 + 73,000 = 123,000.

 10. 1
10 Use the r × t = d table. Let j = Jack’s rate and j + 2 = Bob’s rate:

 rate (mi/hr) × time (hr) = distance (miles)

 ↓  ↓  ↓

Jack: j  × t = jt

Bob: (j + 2) × (t –2) = (j + 2)(t)

If they end up 15 of a mile apart, then Bob’s distance must be 1
5 mile more than 

Jack’s. Expressed algebraically, you arrive at (j + 2)(t) = 15 + jt. Solve for t:

 (j + 2)(t) = 15 + jt

 jt + 2t = 15 + jt

 2t = 15
 t = 1

10
 11. 12 Use the r × t = w formula, where x is the rate of each scientist:

rate (beakers/min) × time (min) = work (beakers)

 ↓  ↓   ↓

 2x × 10 = 8

Thus

 (2x)10 = 8

 2x = 8
10

 x = 8
20

 x = 25
Now that you know the rate of each scientist, you need to determine how 
many scientists are needed to fill 24 beakers in 5 minutes. Let y = the number 
of scientists. Substitute the given information into the r × t = w table:

rate (beakers/min) × time (min) = work (beakers)

 ↓  ↓   ↓

 (2
5)y  × 5 = 24
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Thus

 2
5y × 5 = 24

 2y = 24

 y = 12

Quantitative Comparison Questions

 1. B Since Sally spends half of the distance of the trip traveling 50 miles per 
hour, and the other half of the distance of the trip traveling 40 miles per hour, 
she must spend more time traveling 40 miles per hour than 50 miles per hour. 
Her average speed must therefore be closer to 40 than to 50. Since 45 is the 
midpoint of 40 and 50, her average speed must be less than 45.

 2. D Dennis cooks cakes at a rate of cakes
hours = x3 . He cooks pies at a rate of pies

hours = y
0.5.  

y
0.5 = y

1
2

 = 2y
1  . Use the r × t = w table to arrive at a value for each of the 

quantities.

Quantity 1: r × t = w

 ↓

 x
3 × 6 = 2x

Quantity 2: r × t = w

 ↓

 2y × 3 = 6y

If x = 6 and y = 2, then the two quantities are equal. If x = 6 and y = 1, then 
Quantity A is greater. A relationship cannot be determined.

 3. C Jake’s rate is lap
minutes = 1x. Double that rate would be 2x. To solve for how long it 

would take him to run a lap at this rate, use the r × t = d table:

 2
x × t = 1

 t = x2
The two quantities are equal.

 4. B If Car A is 80 miles from its starting point when the cars meet, then Car B 
is 120 miles from its starting point. Since the cars traveled for the same time 
and Car B traveled a greater distance, Car B’s rate must have been greater.

 5. D From the given information, you can infer that Car A traveled 25 more 
miles than Car B. However, Car A could have traveled a total of 26 miles or 
a total of 31 miles. Thus the relationship between the quantities cannot be 
determined.

 6. D Without knowing the capacity of the tank, you cannot determine the 
amount of time it will take to fill the tank.

 7. C The combined rate of the eight machines is computers/hours = 76 . Note 
that a rate of 21 computers

18 hours  reduces to 7 computers
6 hours  . Thus the number of machines 

necessary to produce 21 computers in 18 hours equals the number of 
computers necessary to produce 7 computers in 6 hours.
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Probability

Probability refers to the likelihood that a given event will occur. To calculate the 
probability of a single event, use the following formula:

probability = desired outcomes
total outcomes

The formula is illustrated in the following example.

A certain jar has 3 red marbles, 5 black marbles, and 7 white marbles. If a 
marble is to be selected at random from the jar, what is the probability that a 
black marble will be selected?

A  1
5

B  1
3

C  7
15

D  8
15

E  4
5

SOLUTION: In the example, an “outcome” is considered the event of selecting a 
marble. Since there are 15 marbles to select, there are 15 total outcomes. The 
“desired outcomes” refers to the number of events that satisfy the outcome 
you want. Since there are 5 black marbles, there are five “desired outcomes.” 
Using the formula, the probability of selecting a black marble is thus: desired 
outcomes/total outcomes = 5

15 = 13.

Mutually Exclusive Events

Imagine hearing that there is a 0.6 chance of rain. What would be the chance that 
it will not rain? 0.4. Why? Because the two events are mutually exclusive. Either it 
will rain or it won’t, so the probability of the events must add up to 1. This example 
highlights the following rule: when events are mutually exclusive, the sum of their 
probabilities is 1.

For this question, write your answer in the box.

A certain event has two possible outcomes, a and b. If the probability of a  
is p3 , and the probability of b is p5 , what is the value of p?
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SOLUTION: Since the event has only two outcomes, the probability of a and the 
probability of b must add to 1. Thus p3 + p5 = 1. To solve for p, multiply across 
the equation by 15:

 5p + 3p = 15

 8p = 15

 p = 15
8

Probability of Multiple Events

In the previous example, you looked at the probability of a single event occurring 
(selecting a black marble). Tougher probability questions will concern the 
probability that multiple events will occur. These questions will take two forms: 
probability questions with “and” and probability questions with “or.”

Probability with “or”: Add Them Up

If a probability question concerns the likelihood that one event or another event 
will happen, add up the probabilities of each event. For example:

In a certain bookcase, 10 books are about science, 8 are about literature, 5 are 
about history, and 2 are about psychology. If a book is selected at random, 
what is the probability that the book is about science or history?

A  0.08
B  0.2
C  0.3
D  0.4
E  0.6

SOLUTION: Two different events, a science book or history book, would satisfy 
the desired outcome. Thus to determine the number of desired outcomes, 
you should add the number of science books and the number of history 
books: 10 + 5 = 15. The total number of outcomes is the sum of the books:  
10 + 8 + 5 + 2 = 25. The probability of selecting a science book or history 
book is thus 15

25 = 35 = 0.6. The correct answer is E.
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Probability with “and”: Multiply Them

If a question concerns the probability that an event occur multiple times, multiply 
the probabilities of each event.

If a fair-sided coin is flipped three times, what is the probability the coin will 
land on heads all three times?

A  0.125
B  0.25
C  0.5
D  0.75
E  1.5

SOLUTION: On any given flip, the probability that the coin will land on heads 
is 0.5. Since the question concerns the probability that the coin will land on 
heads all three times it is flipped, you should multiply these probabilities. 0.5 
× 0.5 × 0.5 = 0.125. The correct answer is A.

Counting

Fundamental Counting Principle

To calculate the number of ways to combine groups, calculate the product of the 
number of elements in each group.

Bob’s wardrobe contains 5 shirts, 7 pairs of pants, and 4 ties. If he wants to 
select an outfit that consists of 1 shirt, 1 pair of pants, and 1 tie, how many 
different outfits can he select?

A  16
B  20
C  28
D  35
E  140

SOLUTION: Since the question concerns the combination of different groups, 
find the product of the number of elements in each group. 5 × 7 × 4 = 140. 
The correct answer is E.
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Permutations

One application of the fundamental counting principle concerns questions that 
ask you for the number of ways the items in a set can be ordered. These are called 
permutation questions and usually use the words orderings or arrangements. To 
answer such questions, you should use the slot method. Let’s use the following 
example to illustrate how the slot method works:

For this question, write your answer in the box.

How many five-digit locker codes can be created from the digits 0–9, 
inclusive, if no digit can repeat?

SOLUTION: The order of the digits is relevant to the question, so consider it a 
permutation and use the slot method.

Step 1: Set up a number of slots corresponding to the number of items that 
are being selected. Since the code is five digits, you will set up five slots:

         

Step 2: Starting with the first slot, put in the number of possible choices 
for each slot. Since you are selecting from 10 digits, there are 10 possibilities 
for the first slot. Since the digits cannot repeat, whichever number occupies 
the first slot cannot occupy the second slot. Thus there are 9 possibilities for 
the second slot. By the same reasoning, there are 8 possibilities for the third 
slot, 7 possibilities for the fourth slot, and 6 possibilities for the fifth slot.

The slots should thus look like the following:

10 9  8  7  6

Step 3: Multiply across.

10 × 9  × 8  × 7  × 6  = 30,240

336 PART 4 ■ MATH REVIEW



Exercise: Probability

Discrete Quantitative Questions

 1. A restaurant offers a special that consists of an entrée, a main course, and 
a dessert. If customers can choose from 4 entrées, 5 main courses, and 3 
desserts, how many different meals can be chosen?

A  3
B  12
C  20
D  40
E  60

For this question, write your answer in the box.

 2. S is the set of all positive integers from 1–100, inclusive. If a number is 
to be randomly drawn from S, what is the probability that the number 
chosen will be a multiple of 4?

 3. Next week, the probability of rain on each day will be 0.6. What is the 
probability that it will rain on Monday, but not on Tuesday?

A  0.1
B  0.16
C  0.24
D  0.36
E  0.42

 4. A fair, six-sided die is to be rolled 3 times. What is the probability that the 
die will land on a prime number each time?

A  0.125
B  0.25
C  0.5
D  0.75
E  0.9
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 5. 20 of the 80 employees at a certain organization are doctors. If two 
employees are to be selected at random, which of the following is closest 
to the probability that neither employee selected is a doctor?

A  0.2
B  0.4
C  0.6
D  0.7
E  0.8

 6. A certain jar contains 21 marbles, 7 of which are red. If two marbles are 
to be selected, with replacement, what is the probability that both marbles 
will be red?

A  1
9

B  1
6

C  1
3

D  2
3

E  3
4

 7. How many three-letter arrangements can be selected from the letters 
ABCDE?

A  15
B  20
C  60
D  120
E  240

 8. 10 people enter a competition in which the winner earns a gold medal, the 
second-place finisher earns a silver medal, the third-place finisher earns a 
bronze medal, and no other awards are given. In how many different ways 
can the medals be awarded?

A  512
B  720
C  729
D  800
E  1,000
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 9. Set A consists of the integers 2, 3, 5, 7, and 9. Set B consists of the integers 
1, 4, 6, 8, and 10. If a number in Set A is to be multiplied by a number in 
Set B, how many different products are possible?

A  5
B  10
C  15
D  20
E  25

Quantitative Comparison Questions

Each of the following questions consists of two quantities, Quantity A and Quantity 
B. You are to compare the two quantities. You may use additional information 
centered above the two quantities if additional information is given. Choose

A  if Quantity A is greater
B  if Quantity B is greater
C  if the two quantities are equal
D  if the relationship between the two quantities cannot be determined

The probability that a certain event will occur is x.  
The probability that the event will not occur is y.

   QUANTIT Y A QUANTIT Y B

 1.  xy x + y A  B  C  D

Y is the set of all integers from 1–10,000 inclusive.  
A number is to be randomly selected from Y.

   QUANTIT Y A QUANTIT Y B

 2.       A  B  C  D  
 

A fair-sided coin is to be flipped 5 times.

   QUANTIT Y A QUANTIT Y B

 3.       A  B  C  D  
 

 The probability that 
the number will be a 
multiple of 3

The probability that 
the number will be a 
multiple of 5

The probability that 
the coin will land on 
heads at least once

The probability that the 
coin will not land on 
tails each time
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If a coin is flipped three times, the probability that it 
will land on heads all three times is 0.064.

   QUANTIT Y A QUANTIT Y B

 4.       A  B  C  D  
 

Exercise Answers

Discrete Quantitative Questions

 1. E Use the fundamental counting principle: 4 × 5 × 3 = 60.
 2. 1

4 First, calculate how many multiples of 4 there are from 1–100, inclusive. 
Recall that the formula to calculate the number of items in an evenly spaced 
set is:

last – first
spacing  + 1

Thus the number of multiples of 4 from 1–100, inclusive, is 100 – 4
4  + 1 = 25. 

There are thus 25 desired outcomes. Since there are 100 total outcomes, the 
probability of selecting a multiple of 4 is 25

100 = 14.
 3. C Since the question concerns the probability that multiple events will occur, 

multiply the probabilities of each desired event. The probability of rain on 
Monday is 0.6. The probability that it won’t rain on Tuesday is 1 – 0.6 = 0.4. 
Thus the probability that it will rain on Monday, but not on Tuesday, is 0.4 × 
0.6 = 0.24.

 4. A Since the question concerns the probability that multiple events will occur, 
multiply the probabilities of each event. Since there are three prime numbers 
from 1–6 (2, 3, and 5), the probability that the die will land on a prime number 
on a single roll is 36 = 0.5. The probability that the die will land on a prime 
number on all three rolls is thus 0.5 × 0.5 × 0.5 = 0.125.

 5. C Since the question concerns the probability that multiple events will occur, 
multiply the probabilities of each event. The probability that the first employee 
selected is not a doctor is 60

80 = 34. After the first employee is chosen, there are 
79 total employees and 59 total nondoctors left. Thus the probability that the 
second employee selected will also be a doctor is 59

79 . Since the question says 
“closest to,” you can estimate 59

79 as roughly 60
80 = 34. The approximate probability 

that neither employee is a doctor is thus 3
4 × 34 = 0.75 × 0.75 = 0.5625. The 

closest answer is C.
 6. A Since multiple events must be satisfied to yield a desired outcome, you 

should multiply the individual probabilities of each desired event. The 
probability that the first marble chosen is red is 7

21 = 13 . The probability that the 
second marble chosen is red is also 7

21 = 13 . 13 × 13 = 19.
 7. C The word arrangement indicates that this is a permutation question and 

that you should thus use the slot method. You should set up three slots. There 
are five possibilities for the first slot, four possibilities for the second slot, and 
three possibilities for the third slot:

The probability that the 
coin will land on tails 
on any given flip

0.05
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5 × 4 × 3

Finally, multiply across: 5 × 4 × 3 = 60.
 8. B The order in which the awards are given yields different outcomes, so this 

is a permutation question. Since three awards will be given, set up three slots. 
There are 10 possibilities for the first slot, 9 possibilities for the second slot, and 
8 possibilities for the third slot:

10 9 8

Finally, multiply across: 10 × 9 × 8 = 720.
 9. E Use the fundamental counting principle. Multiply the number of items in 

Set A by the number of items in Set B. 5 × 5 = 25.

Quantitative Comparison Questions

 1. B Since x and y are mutually exclusive events, their sum = 1. Since x and y are 
fractions, their product is less than 1. Thus Quantity B is greater.

 2. A Remember to compare instead of calculating. Since there are more multiples 
of 3 than there are multiples of 5, the probability of selecting a multiple of 3 is 
greater than the probability of selecting a multiple of 5. Quantity A is greater.

 3. C Although you may be tempted to figure the math out here, you can solve 
it much more quickly by recognizing a key point. For at least one coin flip to 
land on heads, it must be the case that not all of the coin flips land on tails. The 
values in the two quantities are thus equal.

 4. A If x is the probability that the coin will land on heads on one flip, then  
x3 = 0.064 → x = 0.4. If there is a 0.4 chance the coin will land on heads on a 
given flip, then there is a 0.6 chance that the coin will land on tails on a given 
flip. Quantity A is greater.
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Geometry

Study this chapter to learn about:

 ■ Lines and angles

 ■ Triangles

 ■ Polygons

 ■ Circles

 ■ Solids and cylinders

 ■ The coordinate plane

About 20 percent of the questions on the GRE will deal with geometry. 
These questions will address your knowledge of geometric properties 
and formulas and your ability to use these formulas to construct 
algebraic relationships. When answering geometry questions, you 

should generally follow these steps:

1. Draw the diagram and input all given information.
2. Infer all properties and relationships implied by the diagram.
3. Use these relationships to create algebraic relationships.
4. Solve for what the question is asking for.

 Notice that the approach for geometry questions is in many ways similar to 
the approach for word problems. In both cases, your ultimate goal is to use the 
information given to construct algebraic relationships. The distinguishing element 
of geometry questions is that you will use geometric principles instead of words to 
create these algebraic relationships. This chapter focuses on these principles and 
how they are tested on the exam.

C H A P T E R  13
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Note that if a figure says “Not Drawn to Scale,” then the relationships 
between the sides and angles in the diagram do not match their visual 
appearance. However, the opposite is also true: if the figure does not say 
“Not Drawn to Scale,” then you can assume that the diagram is accurate. 
Nonetheless, you must be careful about making assumptions.

Lines and Angles

An angle is formed at the intersection of two rays or lines. The measurement of an 
angle can be between 0 degrees and 360 degrees. The angle below has a measure of 
45 degrees.

45°

One type of angle that occurs throughout geometry questions is a right angle. 
A right angle has a measure of 90 degrees and is denoted by the square at the 
intersection of the two lines or rays. When two lines intersect to form a right angle, 
those lines are said to be perpendicular.

 A straight line will always have an angle measure of 180 degrees. From this, 
you can infer Property 1: the angles on a line must add up to 180. Angles whose 
measures sum to 180 are termed supplementary angles.

C D

b°b°
a° a°

What is the value of (a + b) in the figure above?

SOLUTION: Since these four angles lie on line CD:

 a + a + b + b = 180

 2a + 2b = 180

 a + b = 90
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Intersecting Lines and Vertical Angles

The intersection of two lines will always create four angles. 

A D

BC

130°

130°
50°50°

These angles have two properties:

1. They will add up to 360.
2. The angles opposite each other will be equal. These angles are termed  

vertical angles.

80°

2y°
x°

Note: Figure not drawn to scale.

What is the value of x in the figure above?

SOLUTION: Since x and 2y lie on the same line, x + 2y = 180. The angle vertical 
to 2y = 80, so you can substitute 80 for 2y in the equation and solve: x + 80 = 
180 → x = 100.

Note that the two preceding properties can apply to situations in which more than 
two lines intersect. Here is the more general form of Property 1: the angles around a 
point must add up to 360.

a°
b°

d°

a + b + c + d + e + f  = 360

e°

c°

f °

Since these angles are all around a point, a + b + c + d + e + f = 360. In addition, 
a = f, b = e, c = d. Finally, a, b, and c are supplementary, and d, e, and f are 
supplementary. 

Parallel Lines and Transversals

Parallel lines by definition will never intersect. On the GRE, you will be expected 
to understand the relationships among the angles of parallel lines cut by a 
transversal.

 CHAPTER 13 ■ GEOMETRY 345



x°

x°

y°

x° y°

y°

x°y°

The best way to think about the relationship among the angles is in terms of the 
small angles and the large angles. All of the smaller angles will be acute (less than 
90 degrees), and all of the larger angles will be obtuse (greater than 90 degrees). 
All the smaller angles will have the same measure, and all of the larger angles will 
have the same measure. Thus in the preceding diagram, x < 90, and y > 90. Finally, 
the sum of any small angle and any large angle will always be 180. Thus x + y = 180. 
Understanding and implementing these properties will equip you well on most 
questions that test parallel lines and transversals.

l°

m°

A

C D

B

In the diagram above, lines AB and CD are parallel. If the ratio of l to m is 3 
to 2, what is l?

SOLUTION: When two parallel lines are cut by a transversal, the sum of the 
small and large angles is 180. Thus l + m = 180. Since l

m = 32, you can let l = 3x 
and let m = 2x. Substitute these terms into the first equation:

 l + m = 180

 ↓

 3x + 2x = 180

 5x = 180

 x = 36 and l = 3x, so l = 3(36) = 108.
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Exercise: Lines and Angles

Discrete Quantitative Questions 

y ° x °

 1. If y = 3x in the diagram above, then what is x?

A  45
B  60
C  90
D  115
E  135

y ° z°

x°

a° b°

c °

Questions 2–4 refer to the figure above.

 2. If a + b = 100, what is y + z?

A  60
B  80
C  100
D  140
E  It cannot be determined from the given information. 

 3. If a > b > c, then which of the following must be true? 

A  a > 60
B  b < 60
C  z < 60
D  x = a
E  x + a > 120
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y °

q°

a

a

b

b

x°

x°
x° x°

 4. In this figure, x + y = 75. What is the value of q – y?

A  95
B  100
C  105
D  110
E  145

l

l

mm
a°

b°

Note: Figure is not drawn to scale

 5. In the figure, lines l and m are perpendicular. If a = 3b, then a – b = ?

A  22.5
B  35
C  45
D  67.5
E  75

a° c°

d°b°
kl || k

l

Questions 6–8 refer to the figure above.

 6. If b = 100, then c = ?

A  50
B  60
C  70
D  80
E  100
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 7. If a = d + 30, then d = ?

A  75
B  80
C  85
D  90
E  95

 8. If a – c = 20, then what is the value of b?

A  60
B  80
C  100
D  110
E  120

For this question, write your answer in the box.

a°
a°

a°c°

d°

l1

l1  ||  l2

l2 l3

b°

 9. In the figure above, d = 100. If a + b = 40, then a = ?
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Quantitative Comparison Questions 

Each of the following questions consists of two quantities, Quantity A and Quantity 
B. You are to compare the two quantities. You may use additional information 
centered above the two quantities if additional information is given. Choose

A  if Quantity A is greater
B  if Quantity B is greater
C  if the two quantities are equal
D  if the relationship between the two quantities cannot be determined

c° d°

a° b° l1

l1  ||  l2 ,  a > 90°

l2

   QUANTIT Y A QUANTIT Y B

 1.  d 90 A  B  C  D

ll

m

m

a°

a°

b°
b°

a > 90°

   QUANTIT Y A QUANTIT Y B

 2.  b 90 A  B  C  D

l

a°a°

a°
x°

x° x°

a > 60°

Note: Figure is not drawn to scale

   QUANTIT Y A QUANTIT Y B

 3.  x a A  B  C  D
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y°x°

q°z°
a° c°

d° b° l1

l1  ||  l2 

l2

   QUANTIT Y A QUANTIT Y B

 4.  a z A  B  C  D

c°

d°

a°

b°

l1

l2

l1 and l2 intersect to the left of the diagram

   QUANTIT Y A QUANTIT Y B

 5.  a + b 180 A  B  C  D

Exercise Answers

Discrete Quantitative Questions

 1. A Since y and x form the angles on a line, they must be supplementary.  
Thus y + x = 180. Substitute 3x for y: 

 3x + x = 180

 4x = 180

 x = 45
 2. C Angles a, b, and x lie on a line, so a + b + x = 180. Substitute 100 for (a + b): 

 100 + x = 180

 x = 80
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Since x, y, and z lie on a line, they are supplementary: x + y + z = 180. 
Substitute 80 for x: 

 80 + y + z = 180

 y + z = 100
 3. A Since angles a, b, and c lie on a line, a + b + c = 180. If a is the largest of the 

three values, then a must be greater than 60. To understand why, think of what 
would happen when a = 60. If a = 60 and b and c are smaller than a, then the 
sum of the three angles cannot be 180. Thus a > 60. 

 4. C Since b is a straight line, the five angles above a must add to 180: 4x + y = 180.  
Since x + y = 75, you can use substitution to solve for x: y = 75 – x. Substitute 
(75 – x) for y in the first equation: 

 4x + (75 – x) = 180

 3x = 105

 x = 35

If x = 35, then y = 40. Now solve for q. Since a is a straight line, x + q = 180.  
x = 35, so q = 180 – 35 = 145. q – y = 145 – 40 = 105.

 5. C Since l and m are perpendicular, all the angles formed at the intersection 
of l and m must equal 90 degrees. Thus a + b = 90. Substitute 3b for a to solve 
for b: 

 3b + b = 90

 4b = 90

 b = 22.5

 ↓

 a = 90 – 22.5 = 67.5

Thus a – b = 67.5 – 22.5 = 45.
 6. D Since b is a large angle created by the transversal and c is the small angle 

created by the transversal, b + c = 180. Substitute 100 for b: 

 100 + c = 180

 c = 80
 7. A Since l and k are parallel lines cut by a transversal, the sum of the smaller 

and larger angles must equal 180. Thus a + d = 180. Substitute d + 30 for a: 

 (d + 30) + d = 180

 2d + 30 = 180

 2d = 150

 d = 75
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 8. C Since a and c are the two angles above l, their sum must equal 180: a + c = 
180. Add the two equations to solve for a:

 a – c = 20

 +

 a + c = 180

 2a = 200 → a = 100

Since a and b are the larger angles formed by the transversal, they must be 
equal. Thus b = 100.

 9. 30 Since (3a + b) and d are the larger angles formed by the transversal,  
3a + b = 100. Combine this equation with a + b = 40:

 3a + b = 100

 a + b = 40

To solve for a, express b in terms of a: b = 40 – a. Substitute 40 – a for b in the 
first equation:

 3a + (40 – a) = 100

 2a + 40 = 100

 2a = 60

 a = 30

Quantitative Comparison Questions 

 1. B Since a > 90, a must be the larger angle created by the transversal. Thus b 
and d must be the smaller angles created by the transversal. The smaller angles 
created by the transversal are always less than 90 degrees. Thus Quantity B is 
greater.

 2. B Since a and b create line l, they must be supplementary. If a > 90, then  
b < 90. 

 3. A The angles above line l must add to 180. Thus 2x + a = 180. The angles 
below line l must add to 180. Thus 2a + x = 180. Add these equations: 

 2x + a = 180

 +

 x + 2a = 180

 3x + 3a = 360

Divide both sides by 3: x + a = 120. Since x > 60, a < 60. 
 4. D Although a and z are the larger angles formed by a transversal, the 

transversals forming these angles are different. Thus you can only infer that 
a and x are each greater than 90. No information can be deduced about their 
relationship. The correct answer is D. 
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 5. A Since lines 1 and 2 intersect to the left of the diagram, they are not parallel. 
As they converge, the angles closer to them become smaller. Thus a > c, and  
b > d. Since a and c are supplementary and b and d are supplementary, a and c 
must each be greater than 90. Thus their sum must be greater than 180. 

Triangles

Triangles are the GRE’s favorite shape. They appear not only in questions that 
explicitly ask you about triangles, but also in disguised form on questions 
addressing other polygons, such as squares or rectangles. As you may recall from 
high school, there are numerous properties associated with triangles. Let’s look 
below at the properties you need to master for the GRE.

a° c°

b°

Basic Properties of Triangles

Basic Property 1: The sum of the internal angles in a triangle equals 180. Thus in the 
preceding diagram, a + b + c = 180. 

x° z°

y°

In the figure above, x = y = 2z. What is x?

SOLUTION: Since x, y, and z are the interior angles of a triangle, x + y + z = 180. 
Use the given information to express all variables in terms of z: 

 2z + 2z + z = 180

 5z = 180

 z = 36

Since x = 2z, x = 2(36) = 72.

Basic Property 2: The length of any given side of a triangle must be greater than 
the difference of the other two side lengths and less than the sum of the other two 
side lengths. 
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For this question, indicate all the answer choices that apply.

If a triangle has side lengths of 4 and 7, which of the following could be the 
length of the third side of the triangle?

A  3
B  4
C  5
D  9
E  11
F  13

SOLUTION: The third side of the triangle must be greater than (7 – 4) and less 
than (7 + 4). Thus the length of the third side must be between 3 and 11. Of 
the choices, the length could be 4, 5, or 9.

Basic Property 3: The greater the measurement of a triangle’s angle, the greater the 
length of the corresponding side. An angle’s corresponding side is the side opposite 
that angle. In the following triangle, each angle’s corresponding side is indicated by 
the arrows. Note that this relationship also works in reverse: the greater the length of 
a side, the greater the measurement of the corresponding angle. It is also important to 
note that this information only provides a relationship between the corresponding sides 
and angles of a triangle. Without additional information, you cannot infer how much 
greater one side or angle is than another side or angle.

100° > 50° > 30°
AB     > AC   > BC

A C

B

30° 100°

50°

Isosceles Triangles

An isosceles triangle is any triangle that has two equal angles. Since the two angles 
are equal, the corresponding sides will also be equal. Thus as you saw with the 
Basic Property 3, the relationship works in reverse. If a triangle has two equal sides, 
it will be isosceles, and the angles opposite those sides will be equal.

x° x°

B

CA

BC   = AB
∠A = ∠C
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This information is helpful because when you are working with an isosceles 
triangle, you can assign the same variable to different angles or sides.

x°
x

z°
z

y°

y

In the figure above, side XZ = side XY. If x = 2y, then y = ?

SOLUTION: Since YZ and XY are equal, their corresponding angles must be 
equal. Thus x = z. The sum of the interior angles of a triangle is 180,  
so x + x + y = 180. Substitute 2y for x: 

 2y + 2y + y = 180

 5y = 180

 y = 36

However, from the fact that a triangle is isosceles, you cannot necessarily infer 
which sides or angles are equal. 

40°
A C

B

triangle ABC is isosceles

   QUANTIT Y A QUANTIT Y B

  The measure of angle C 40

SOLUTION: Since triangle ABC is isosceles, it is possible that angle C = 40, in 
which case the two quantities are equal. However, it can also be the case 
that angle B = 40 and angle C = 100, in which case angle C > 40. Thus, the 
relationship cannot be determined. The answer is D.

Equilateral Triangles

An equilateral triangle is a triangle in which all angles are equal and all sides are 
equal. Since the angle measurements are the same and their sum is 180, each angle 
in an equilateral triangle measures 60 degrees.

60°
A

60°
C

60°

B

BC   = AC  = AB
∠A = ∠B = ∠C
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Perimeter of a Triangle

The perimeter of a triangle is the sum of all the side lengths. 

7

53

Q S

R

The perimeter of the preceding triangle is 3 + 5 + 7 = 15.

Area of a Triangle

The area of a triangle refers to the amount of space within the triangle. Area is 
expressed in square units, such as cm2 (square centimeters), in.2 (square inches),  
and so on. The formula for the area of a triangle is (1

2) × b × h. 
 Note that the base (b) and height (h) must be perpendicular to each other.  
Look at the following figure:

7

8

A B

C

In this example, the base is 8 and the height is 7. You know that the height is 7 
because the line segment drawn from angle C creates a perpendicular angle when it 
intersects the base, AB. The area of this triangle will thus be 1

2 × 8 × 7 = 28.
 In the example, AB was the base of the triangle. However, any side can be the 
base of a triangle. The height will be defined as the perpendicular line from the 
angle opposite the base. Next, you will see the same triangle as earlier, but now BC  
is the base.

4
14

A B

C

Now, to calculate the area: 12 × 4 × 14 = 28.
 Sometimes you will have to extend the base to determine the corresponding height:

6

3

CB

A

In this example, the base is 6. To draw the height, it was necessary to extend base  
BC until it intersected the height. The area of this triangle is 1

2 × 6 × 3 = 9.
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Right Triangles

The GRE’s favorite shape is a right triangle. A right triangle is any triangle that 
has a 90-degree angle. The 90-degree angle is formed at the intersection of the two 
shorter sides, which are called the legs. The side opposite the 90-degree angle is the 
longest side of a right triangle. It is called the hypotenuse. 

HypotenuseLeg

Leg

The formula for the area of any triangle applies to right triangles, but in right 
triangles, determining the area is easier than with other triangles. Why? Because 
the base and height will simply be the two sides that form the 90-degree angle. 
This is so because these two sides are perpendicular, meaning that one leg can 
be considered the base and the other leg can be considered the height (it doesn’t 
matter which leg you call the base and which leg you call the height).

A

B C

The area of the preceding triangle is 48. If the length of AB = 8, then what is 
the length of BC?

SOLUTION: The area of a right triangle is 1
2 × (leg 1) × (leg 2). Substitute 8 for 

(leg 1) and BC for leg 2: 

 48 = 12 × (8) × (BC)

 48 = 4(BC)

 12 = BC

The Pythagorean Theorem

Recall from Basic Property 3 that the greater the angle of a triangle, the longer 
the corresponding side. Since the 90 degree angle in a triangle must be the largest 
angle of the triangle, its corresponding side must be the longest side of the triangle. 
This side is called the hypotenuse. The two sides forming the 90 degree angle are 
called the legs.
 The Pythagorean theorem provides a relationship that always holds true 
between the sides of a right triangle. If a = the length of one leg, b = the length of 
the other leg, and c = the length of the hypotenuse, then: 

a2 + b2 = c2
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A

12

5

B C

What is the perimeter of the triangle above?

A  13
B  17
C  25
D  30
E  42

SOLUTION: To determine the perimeter, solve for side BC, which is the 
hypotenuse. You can use the Pythagorean theorem to solve for the 
hypotenuse:

 52 + 122 = c2

 169 = c2

 13 = c

Thus the perimeter is 5 + 12 + 13 = 30.

Pythagorean Triplets

There are certain combinations of right-triangle side lengths that occur throughout 
the GRE. Though you can always use the Pythagorean theorem in these situations, 
you will save precious time by memorizing these triplets and their multiples:

A

4

3
5

B C

COMBINATIONS TRIPLETS

3-4-5 6-8-10

32 + 42 = 52 9-12-15

9 + 16 = 25 12-16-20

A

12

5
13

B C

COMBINATIONS TRIPLETS

5-12-13 10-24-26

52 + 122 = 132

25 + 144 = 169

15

8
17

COMBINATIONS TRIPLETS

8-15-17 None

82 + 152 = 172

64 + 225 = 289
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12

4

A

B C

D

3

What is the perimeter of the figure above?

SOLUTION: To determine the perimeter, you need to add up all the sides.  
You know all the side-lengths except CD. To solve for CD, first solve for AC. 
The legs of right triangle ABC have lengths of 3 and 4, so AC = 5. If AC = 5 
and AD = 12, then CD = 13. The perimeter of the figure is thus 3 + 4 + 12 + 
15 = 34.

 However, be careful about assuming that any right triangle with two side 
lengths from the Pythagorean triplets will necessarily conform to the preceding 
list. The triplets only apply in situations where the largest value of the triplet is the 
length of the hypotenuse:

B

3 4

A C

   QUANTIT Y A QUANTIT Y B

   length of AC 5

SOLUTION: Even though ABC is a right triangle with two sides of 3 and 4, it is 
not a Pythagorean triplet. The side with length 4 is the hypotenuse, which 
means that the length of AC must be less than 4. Thus Quantity B is greater.

Isosceles Right Triangles and the Diagonal of a Square

In addition to the Pythagorean triplets, there are two other triangle combinations 
that you will need to know for the GRE: isosceles right triangles and 30-60-90 
triangles.
 An isosceles right triangle is any right triangle in which the lengths of the legs 
are equal. Since the lengths of the legs are equal, their corresponding angles will 
also be equal, with each having a measurement of 45 degrees. Thus another term 
for an isosceles right triangle is a 45-45-90 triangle.
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1

1
45°

45°

2√

The legs of every isosceles right triangle will have a specific ratio that you should 
memorize:

leg opposite 45 : leg opposite 45 : side opposite 90

 ↓ ↓ ↓

 1 1 √2

 x x x√2

It is important to note that the preceding combination only specifies a ratio, and 
not actual values. For example, if you are told that the leg length of an isosceles 
triangle is 5, then the hypotenuse is 5√2. Or if the leg length is 7. 3√2, then the 
hypotenuse is 7.3. The best way to think about the relationships of the leg lengths is 
that the hypotenuse will be √2 × the leg.
 One commonly tested fact about 45-45-90 triangles is that the diagonal of a 
square will form two 45-45-90 triangles. This is helpful because you can use the 
diagonal of the square to solve for the side lengths of the square and vice versa.

2x
xx

x

x

√

What is the area of a square with a diagonal of length 20?

20
x

x

SOLUTION: To solve for the area, you need the length of a side. 
The length of the side will be the leg of an isosceles right 
triangle with a hypotenuse of 20. Let x = leg length:

 x√2 = 20

 x = 20
√2

 area = x2 = 20
√22 = 400

2  = 200
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30-60-90 Triangles and the Equilateral Triangle

The other type of special right triangle you need to master is the 30-60-90 triangle. 
To understand the properties of a 30-60-90 triangle, look at what happens when 
you draw the height of an equilateral triangle:

60° 60°

6

66

60°

 

→

 60° 60°

3 3

66
30° 30°

33√

 

Fact 1: The height of an equilateral triangle will cut the base in half.

Fact 2: The resulting smaller triangles will have degree measurements of  
30-60-90.

Fact 3: The sides of the 30-60-90 triangle will be in the following ratio,  
which you must memorize: 

60°

30°

2(3) = 6

3

33√

30:60:90

1:√3:2

x:x√3:2x

Finally, as was the case with 45-45-90 triangles, with  
30-60-90 triangles, the side relationships only specify ratios, 
not values. 

60°

45°

30°

A

B D

C25√

What is the perimeter of triangle BCD in the figure above?

SOLUTION: To determine the perimeter, you must determine the side lengths of 
BCD. Note that side BC is the hypotenuse of the 45-45-90 triangle ABC. Thus 
BC = 5√2 × √2 = 5 × 2 = 10. Since BC is the shorter leg of 30-60-90 triangle 
BCD, the longer leg, CD, will equal 10√3, and the hypotenuse, BD,  will equal  
10 × 2 = 20. The perimeter of BCD is thus 10 + 20 + 10√3 = 30 + √3.

60°

45°

10

20
30°

A

B D

C25√

310√
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Exercise: Triangles

Discrete Quantitative Questions

40°

3x°

x°a°

 1. In the figure above, what is the value of a?

A  30
B  35
C  140
D  145
E  150

 2. In triangle ABC, side AB = 3 and side BC = 8. Which of the following 
CANNOT be the perimeter of triangle ABC?

A  18
B  19
C  20
D  21
E  22

40°

Note: Diagram not drawn to scale

13

4

3

12
y°

A C

E

B

D

 3. What is the value of y in the figure above?

A  30
B  40
C  45
D  60
E  100
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For this question, write your answer in the box.

A CD

B

 4. In the figure shown, the length of altitude BD is 3√3. What is the area of 
equilateral triangle ABC?

B

6
10

5

A

D C

 5. What is the length of AD in the figure above?
A  3√5
B  3√3
C  8
D  8√3
E  9√2
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13

5A CD

B

 6. In the figure above, angle BAD = angle ABD. What is the area of 
triangle ABD?

A  30
B  60
C  72
D  102
E  144

 7. The base of a 20-foot rope is 8 feet above the ground. If the rope is 
extended at a 60-degree angle, the top of the rope will be how many feet 
above the ground?

A  18
B  28
C  10√3
D  10√2 + 8
E  10√3 + 8

For this question, write your answer in the box.

9

A B

D C

E212

ABCD is a square

√

 8. In the figure above, what is the area of triangle BDE?
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20°A CD
a°

B

 9. In the figure above, BD = DC. If AD = 6, what is BD?

A  4
B  6
C  8
D  10
E  12

B

A D C

20
12

9

 10. What is the perimeter of triangle ABC?

A  44
B  45
C  54
D  60
E  96

For this question, write your answer in the box.

A D

B

C3

4

 11. If the perimeter of triangle ABC is 20, what is the length of DC?
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a c

b

 12. The area of the triangle above is 24. If a is 2 more than b, what is c?

A  6
B  8
C  10
D  √13
E  2√13

B C

A

45°

45°

 Y Z

X

45°

45°

 13. If XZ is double AC, then the area of triangle XYZ is how many times 
greater than the area of triangle ABC?

A  √2
B  2
C  4
D  8
E  16

D

AB || DE
ED = DC

E

CA

B

50°a°

 14. What is the value of a?

A  30
B  50
C  80
D  130
E  150
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 15. If the angles of a triangle are in the ratio 3:4:5, what is the measurement of 
the smallest angle?

A  45
B  60
C  75
D  90
E  100

Quantitative Comparison Questions

Each of the following questions consists of two quantities, Quantity A and Quantity 
B. You are to compare the two quantities. You may use additional information 
centered above the two quantities if additional information is given. Choose

A  if Quantity A is greater
B  if Quantity B is greater
C  if the two quantities are equal
D  if the relationship between the two quantities cannot be determined

x

7 9

   QUANTIT Y A QUANTIT Y B

 1.  x 16 A  B  C  D

Two sides of an isosceles triangle have lengths of 7 and 12.

   QUANTIT Y A QUANTIT Y B

 2.  The perimeter of the triangle 26 A  B  C  D

B C

A

6

4

3

   QUANTIT Y A QUANTIT Y B

 3.       A  B  C  D  The degree measure 
of angle ABC

90
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   QUANTIT Y A QUANTIT Y B

 4.       A  B  C  D  
 

C

B

A
x° y°

x + 30°

   QUANTIT Y A QUANTIT Y B

 5.  x y A  B  C  D

B

C D

E

A

45°

BCDE is a square

   QUANTIT Y A QUANTIT Y B

 6.  1
2 × the area of BCDE The area of triangle ABE A  B  C  D

B C

D

A

45°

Triangle  ACD is equilateral

   QUANTIT Y A QUANTIT Y B

 7.       A  B  C  D  
 

The area of an 
equilateral triangle 
with an altitude of 8

The area of an 
equilateral triangle with 
a side length of 8

The perimeter of 
triangle ABC

The perimeter of 
triangle ACD
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X ZQ

Y

The area of triangle XYQ < the area of triangle YQZ

   QUANTIT Y A QUANTIT Y B

 8.  The length of XY The length of YZ A  B  C  D

D

B

CA
AB = BC
AD = DC

60°

30°

   QUANTIT Y A QUANTIT Y B

 9.       A  B  C  D  

Exercise Answers

Discrete Quantitative Questions 

 1. D Since the interior angles of a triangle add up to 180, 

 (x + 3x + 40) = 180

 4x + 40 = 180

 4x = 140

 x = 35

Since a and x are supplementary, a + x = 180. Substitute 35 for x: 

 a + 35 = 180

 a = 145
 2. E The length of AC must be greater than (8 – 3) and less than (8 + 3). Thus  

5 < AC < 11. The perimeter of the triangle will be AB + BC + AC = 8 + 3 + AC 
= 11 + AC. Since 5 < AC < 11, the perimeter must be less than (11 + 11) = 22 
and greater than (5 + 11) = 16. The only value in the choices that is not between 
16 and 22 is E.

 3. E Triangle ABD is a 3-4-5 triangle, so AB = 5. Triangle BCE is a 5-12-13 
triangle, so BC = 5. Since AB and BC are equal, their corresponding angles 

The measure of 
angle BAD

The measure of 
angle BCD
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must be equal: angle BAC = angle BCA. You are told that angle BAC = 40, so 
you can infer that angle BCA = 40. Since the interior angles of a triangle sum 
to 180, y + 40 + 40 = 180 → y = 100.

 4. 9√3 To get the area of ABC, you will need to determine the length of the base. 
Since BD is the altitude of an equilateral triangle, BCD is a 30-60-90 triangle. 
The altitude is opposite the 60-degree angle, and DC is opposite the 30-degree 
angle. Since BD = 3√3, DC = 3√30

√3  = 3. If DC = 3, then AC = 3 (since triangles 
ABD and BDC are identical). Thus AC = 6. The area of triangle ABC is: 

1
2 × b × h

= 12 × 6 × 3

= 12 × 18√3

= 9√3

 5. A Since triangle ABC has a leg of 6 and a hypotenuse of 10, side BC = 8 (this is 
a 6-8-10 triangle). If BC = 8, then BD = 8 – 5 = 3. AB2 + BD2 = AD2. Substitute:

 62 + 32 = AD2

 36 + 9 = AD2

 45 = AD2

 √45= AD2

 3√5 = AD
 6. C Since angle BAD = angle ABD, triangle ABD is an isosceles right triangle. 

Let x = the length of each leg of triangle ABD. The area will be (x)(x)
2  . Solve  

for x. Triangle BDC is a right triangle with a leg of 5 and hypotenuse of 13. It is 
thus a 5-12-13 triangle. Side BD = 12. Substitute 12 for x to solve for the area of 
triangle ABD: (12)(12)

2  = 72. 

60°

3 3D

B

A C

30°

33√
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 7. E First, draw the diagram:

60°

8 ft

30°

20

Ground

Base of Rope

The rope starts off 8 feet above the ground. To determine its total height from 
the ground, solve for the side opposite the 60-degree angle and add 8. Since the 
triangle in the diagram is a 30-60-90 triangle, the side opposite the 60-degree 
angle will be √3 × the side opposite the 30-degree angle. The side opposite 
the 30-degree angle is half of the hypotenuse: 20

2  = 10. The side opposite the 
60-degree angle is thus 10√3. The rope is thus 8 + 10√3 feet off the ground. 

 8. 6 Since triangles BDC and EDC are right triangles, calculate the area of 
triangle BDC and subtract that from the area of triangle EDC. Calculate the 
area of triangle BDC: since ABCD is a square, the diagonal is times the base. 
Thus DC = 12. If DC = 12, the area of triangle BDC = 12 × 12 × 12 = 72.

Calculate the area of triangle EDC: Since ABCD is a square, the diagonal  
is √2 times the base. Thus DC = 12. If DC = 12, the area of triangle  
EDC = 12 × 9 × 12 = 54. The difference of the areas of triangles BDC and  
EDC is 72 – 54 = 18. 

 9. B Since ∠BDC is the exterior angle of triangle BAD, 

 ∠BDC = ∠BAD + ∠DBA

 2a = a + ∠DBA

 ∠DBA = a

If ∠DBA = a, then triangle BAD is isosceles, and BD = AD. Since AD = 6,  
BD = 6. Since BD = DC, DC = 6. 

 10. D To solve for the perimeter, you need to solve for AB and DC. Triangle ABD 
is a 9-12-15 triangle (one of the multiples of a 3-4-5 triangle), so AB = 15. 
Triangle BDC is a 12-16-20 triangle (one of the multiples of a 3-4-5 triangle), so 
DC = 16. The perimeter is thus 15 + 20 + 9 + 16 = 60. 

11. 16
3  This is a challenging question! First, identify that AB = 5, since AB is the 
hypotenuse of a 3-4-5 triangle. Next, let DC = x. Since triangle BDC is a right 
triangle, you can use the Pythagorean theorem to express BC in terms of x: 

 x2 + 16 = (BC)2

 √x2 + 16 = BC
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Thus 5 + 3 + x + √x2 + 16 = 20. Solve for x: 

 8 + x + √x2 + 16 = 20

 x + √x2 + 16 = 12

 √x2 + 16 = 12 – x

Square both sides: 

 √x2 + 16
2
 = (12 – x)2

 x2 + 16 = 144 – 24x + x2

 − x2 − x2

 16 = 144 – 24x

 ↓

 −128 = −24x

 16
3  = x

 12. C Since c is the hypotenuse of the right triangle, solve for a and b, and use the 
Pythagorean theorem to solve for c. Since the area is 24, 

 a × b × 12 = 24

 ab= 48

Substitute (b + 2) for a:

 (b + 2)b = 48

 b2 + 2b = 48

 b2 + 2b – 48 = 0

 (b + 8)(b – 6) = 0

 b = −8 or b = 6

Since b represents the length of a side, it must be positive. Thus b = 6. If b = 6, 
then a = 8. The triangle is thus a 6-8-10 triangle. c = 10. 

 13. C Plug in values: Let XZ = 2√2. In this case, XY and XZ will each equal 2.  
The area of triangle XYZ will be 2 × 2 × 12 = 2. If XZ = 2√2, then AC = √2.  
If AC = 2√2, then AB and BC = 1. The area of triangle ABC is thus  
1 × 1 × 12 = 12. 2 is 4 times as great as 12.

14. C Since AB and ED are parallel lines cut by a transversal, the measure of angle 
BAD = the measure of angle EDC. Solve for EDC. Since ED = DC, angle ECD 
= angle DEC. Thus angle DEC = 50. Thus 50 + 50 + EDC = 180 → EDC = 80. 
Since EDC = 80, BAD = 80. 

15. A Use the unknown multiplier:

3x = smallest angle

4x = middle angle

5x = largest angle
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Thus

 3x +4x +5x = 180

 12x = 180

 x = 15

The measurement of the smallest angle is 3(15) = 45.

Quantitative Comparison Questions 

 1. B Based on the triangle inequality theorem, 

(9 – 7) < x < (7 + 9)

2 < x < 16

Since x < 16, Quantity B is greater. The correct answer is B.
 2. D Since the triangle is isosceles, the third side can have a length of 7 or 12. If 

the length of the third side is 7, then the perimeter is 7 + 7 + 12 = 26. In this 
case, the two quantities are equal. If the third side is 12, then the perimeter is 
7 + 12 + 12 = 31. In this case, Quantity A is greater. The relationship cannot be 
determined. 

 3. A Recall that the relationship of the sides in an obtuse triangle is a2 + b2 < c2. 
In the triangle, this inequality is satisfied: 32 + 42 < 62. Thus triangle ABC is 
obtuse and the measure of angle ABC > 90. 

 4. A To determine a relationship between the areas, determine the relationship 
between the side lengths. If the altitude in the triangle in Quantity A is 8, then 
the side length must be more than 8. To understand why, see the following 
figure.

60°

30°

8

A D C

B

Side AB is the hypotenuse of triangle ABD, which means that AB > 8. Thus 
the side length of the triangle in Quantity A is greater than the side length of 
the triangle in Quantity B. Therefore, the area of the triangle in Quantity A is 
greater. 

 5. D From the diagram, you can infer that 

 x + (x + 30) + y = 180

 2x + y = 150

However, without any other relationships, the relationship between x and y 
cannot be determined. 
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 6. C Recall that the diagonal of a square splits the square into two right 
triangles. Since leg BC of 45-45-90 triangle ABE = the side of BCDE, the 
hypotenuse of ABE = the diagonal of BCDE. Thus ABE = 12 of BCDE. The two 
quantities are equal. 

 7. B The shared side of the two triangles is AC. The perimeter of triangle  
ACD = 3(AC). Since AC is the hypotenuse of a right triangle, the legs must be 
less than AC. Thus the perimeter of ABC will be less than 3(AC) and therefore 
less than the perimeter of ACD. 

 8. B The area of XYQ = 12 × XQ × YQ. The area of YQZ = 12 × QZ × YQ. Thus
1
2 × XQ × YQ < 12 × QZ × YQ → XQ < QZ

To solve for XY, use the Pythagorean theorem: (XQ)2 + (YQ)2 = (XY)2. To 
solve for YZ, use the Pythagorean theorem: (QZ)2 + (YQ)2 = (YZ)2. Since both 
triangles share side YQ and XQ < QZ, XY must be less than YZ. 

 9. C Since AB = BC, angle BAC = angle BCA. 

BAC + BCA = 110

BAC = 55 and BCA = 55

If ∠BAC = 55, then ∠BAD = 55 – 30 = 25. Since AD = DC, angle ∠DCA = 30.  
If ∠DCA = 30 and ∠BCA = 55, then ∠BCD = 55 – 30 = 25. The two quantities  
are equal. 

Polygons

A polygon is any two-dimensional shape. Familiar examples of polygons are 
squares, triangles, and rectangles. Here are some definitions that you will find 
useful in working with polygons:

 ■ The Sum of the Angles: The sum of the angles of any polygon can be 
determined by using the following formula: sum of the angles = (n – 2)180, 
where n = the number of sides.

 ■ The Perimeter of a Polygon: The perimeter of any polygon will be the sum of 
its side lengths.

 ■ Quadrilaterals: A quadrilateral is any four-sided polygon. The sum of the 
angles of any quadrilateral is 360. The quadrilaterals most commonly tested 
on the GRE are parallelograms.

 ■ Parallelograms: A parallelogram is a quadrilateral in which opposite sides 
are parallel.

A D

CB

Parallelogram
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 A parallelogram has the following properties: 

1. Opposite sides are equal.
2. Opposite angles are equal.
3. The area = base × height.
4. The diagonal of a parallelogram creates two equivalent triangles.
5. Adjacent angles add up to 180. 

A D

CB

a° d°

c°b°

In the parallelogram above, a = 2b. What is c?

SOLUTION: From Property 4, you know that a + b = 180. Substitute 2b for a: 

 2b + b = 180

 3b = 180

 b = 60

 a = 120

From Property 2, you know that a = c. Thus c = 120.

Rectangles and Squares

A rectangle is a special type of parallelogram in which all angles equal 90 degrees. 
The area of a rectangle is l × w. The perimeter of a rectangle is 2(l + w).
 A square is a special type of rectangle in which all sides are equal. The area of a 
square = s2 (where s = the length of a side). The perimeter of a square is 4s (where  
s = the length of a side).

Rectangle Square

What is the area of a square that has a perimeter of 20?

SOLUTION: Let s = the length of a side of the square. Thus 

 4s = 20

 s = 5

The area of the square is 52 = 25.
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In a certain rectangle, the length is double the width. If the area of the 
rectangle is 72, what is the length of the rectangle?

SOLUTION: Let w = the width of the rectangle. The length therefore equals 2w. 
The area of the rectangle is lw = 2w × w = 2w2 = 72. Thus 

 w2 = 36

 w = 6

 2w = 2(6) = 12

Maximizing the Area of a Polygon

Some tougher GRE questions will give you the perimeter of a parallelogram or 
triangle and ask you for the maximum area. Given a fixed perimeter, the maximum 
area of any polygon will be reached when all sides are equal.

Maximum Area of a Rectangle

To maximize the area of a rectangle, you should make the side lengths equal. 
Notice that when you do so, you create a square!

What is the maximum area of a rectangle with a perimeter of 28?

SOLUTION: To maximize the area of the rectangle, make all the sides equal.  
Let x = the length of one side. The perimeter is thus 

 4x = 28

 x = 7

If x = 7, the area is 72 = 49.

Maximizing Area with Given Side Lengths

In the preceding examples, you used the perimeter of the shapes to determine 
the side lengths that would maximize the area. Sometimes you will be given the 
lengths of the two sides of a parallelogram or triangle and asked to determine the 
maximum area from this information. In these situations, use the following rule: 
Given the lengths of two sides of a triangle or parallelogram, you can maximize the 
area by making the two sides perpendicular. In the case of a parallelogram, this 
means creating a rectangle. In the case of a triangle, this means creating a right 
triangle.
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3

4

   QUANTIT Y A QUANTIT Y B

  The maximum area of ABC 12

SOLUTION: To maximize the area of the triangle, make it a right triangle. 
Assume that the legs are AB and BC. In this case, the area of the triangle  
is 12 × 3 × 4 = 6. Quantity B is greater.
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Exercise: Polygons

Discrete Quantitative Questions

M N

P O

20

D C

A B

40

50

 1. The area of rectangle ABCD is equal to the area of rectangle MNOP.  
What is the length of MN?

A  30
B  40
C  50
D  60
E  70

For this question, write your answer in the box.

 2. The angles in a six-sided polygon are in the ratio 2:3:4:4:5:6. What is the 
measure of the smallest angle? 

 3. A certain rectangle has an area of 36 and a perimeter of 26. If the length 
of the rectangle is greater than the width, what is the rectangle’s length?

A  4
B  6
C  9
D  10
E  13
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B C

A D

30°

 4. The area of the rectangle above is 36. What is the length of diagonal AC?

A  6
B  12
C  18
D  24
E  30

A B E

C D
Note: Figure not drawn to scale

F

 5. In the figure above, the area of square ABCD is half the area of rectangle 
AEFC. What is the ratio of AC to BE?

A  1
4

B  1
3

C  1
2

D  1
1

E  2
1

A B

E

D CF

 6. In the figure above, ABCD is a square with an area of 64. If E is the 
midpoint of BC and F is the midpoint of DC, what is the area of the 
shaded region?

A  24
B  32
C  48
D  56
E  60
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For this question, write your answer in the box.

 7. What is the maximum possible area of a rectangle with a perimeter of 24?

A B

CD

5

5

8

 8. What is the area of the figure above?

A  18
B  24
C  26
D  32
E  40

For Questions 9 and 10, write your answer in the box.

 9. What is the maximum possible area of a triangle with a side of length 7 
and another side of length 10?

 10. A rectangle has an area of 48 and a diagonal of 10. What is the perimeter 
of the rectangle?
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Quantitative Comparison Questions

Each of the following questions consists of two quantities, Quantity A and Quantity 
B. You are to compare the two quantities. You may use additional information 
centered above the two quantities if additional information is given. Choose

A  if Quantity A is greater
B  if Quantity B is greater
C  if the two quantities are equal
D  if the relationship between the two quantities cannot be determined

The area of square A is double the area of square B

   QUANTIT Y A QUANTIT Y B

 1.       A  B  C  D  
 
 

A B

C D

Quadrilateral ABCD is a parallelogram 
Angle ACD is less than 60

   QUANTIT Y A QUANTIT Y B

 2.  The measure of angle CAB 120 A  B  C  D

   QUANTIT Y A QUANTIT Y B

 3.       A  B  C  D  
 

B C

A D8

6

   QUANTIT Y A QUANTIT Y B

 4.       A  B  C  D  
 

The ratio of the length 
of a side of square A to 
the length of a side of 
square B

2

The measure of each 
interior angle in a 
regular octagon

130

The area of 
parallelogram ABCD

48
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A

4

10D

BC

   QUANTIT Y A QUANTIT Y B

 5. The area of trapezoid ABCD 40 A  B  C  D

Exercise Answers

Discrete Quantitative Questions 

 1. D ADC is a right triangle with sides 30, 40, and 50 (this is a multiple of the 
3-4-5 triangle). Thus AD = 30. If AD = 30, the area of ABCD = lw = 30(40) = 
1,200. Since the area of MNOP = 1,200: 

 0 × (MN) = 1,200

 MN = 60
 2. 60 Recall that the sum of the angles of a polygon = (n – 2)180, where n = 

number of sides. Thus the sum of the angles in a six-sided polygon is (6 − 2)180 
= 4(180) = 720. Use the unknown multiplier to represent the quantities of the 
angles as 2x, 3x, 4x, 4x, 5x, and 6x. The sum of these quantities = 720:

 2x + 3x + 4x + 4x + 5x + 6x = 720

 24x = 720

 x = 30

The smallest angle = 2x = 2(30) = 60.
 3. C Let l = length of the rectangle and w = width of the rectangle:

 Area = lw = 36

 Perimeter = 2(l + w) = 26

 l + w = 13

Use substitution to solve for l: w = 13 – l. Substitute (13 – l) for w in the first 
equation: 

 l(13 – l) = 36

 13l – l2 = 36

 l2 – 13l + 36 = 0

 (l – 4)(l – 9) = 0

 l =4 or l = 9

If l = 4, then w = 9. If l = 9, then w = 4. Since you are told that l > w, l = 9.  
The correct answer is C.
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 4. B The length and width of the rectangle are the legs of the 30-60-90 triangle 
ABC. Let the length of AB = x. The length of BC is thus x√3. Thus: 

 x × x√3 = 36√3

 x2 = 36

 x = 6

The hypotenuse of a 30-60-90 triangle is double the shorter leg. Thus AC = 12. 
 5. D Since this question only provides relationships and no values, plugging in is 

a good strategy. First, choose a value for the area of the square. If AB = 2, then 
the area of the square = 22 = 4. If the area of the square is 4, then the area of 
the rectangle must be 8. Since lw = AC × AE = 8, AE = 4. If AB = 2, then  
BE = 2. The ratio of AC to BE is 22 = 11 .

 6. D To determine the area of the shaded region, subtract the area of the triangle 
from the area of the square. You are told that the area of the square is 64, so 
you must solve for the area of the triangle. Since the area of the square is 64, 
the length of each side must be 8. If the length of each side is 8, then FC = 4 
and EC = 4. Since ECF is a right triangle, its area is 1

2 × 4 × 4 = 8. The area of 
the shaded region is thus 64 − 8 = 56. 

 7. 36 To maximize the area of a rectangle, make the length and width as close as 
possible. You are told that 

 2(l + w) = 24

 l + w = 12

Let l = w = 6. The resulting shape will be a square. The area of the square is  
62 = 36.

 8. C Identify shapes within the figure that you are familiar with. The shape can 
be redrawn as a rectangle and right triangle, as indicated in the figure below: 

A B

CD

54

5

5 3

To find the area of the figure, add the area of the resulting rectangle and 
triangle. The area of the rectangle is l × w = 5 × 4 = 20. The area of the triangle 
is 12 × b × h = 12 × 3 × 4 = 6. The area of the figure is 20 + 6 = 26. The correct 
answer is C.

 9. 35 To maximize the area of a triangle, make the given sides perpendicular. 
When you do so, you will have a right triangle. Since 7 and 10 are the leg 
lengths of this right triangle, the area of the triangle is 1

2 × 7 × 10 = 35.
 10. 48 You are asked to solve for 2(l + w), where l = length of the rectangle and  

w = width of the rectangle: area = lw = 48. The diagonal of a rectangle cuts the 
rectangle into two equivalent right triangles in which the legs are the length 
and width of the rectangle. 
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Quantitative Comparison Questions 

 1. A Plug in numbers. Let the area of square A = 16. In this case, the area of 
square B = 8. Each side of square A has a length of √16 = 4. Each side of square 
B has a length of √8 = 2√2. The ratio of 4 to 2√2 is less than 2. 

 2. A Interior angles of a parallelogram must add up to 180. Thus the sum of the 
measures of angles ACD and CAB is 180. If the measure of angle ACD is less 
than 60, then the measure of angle CAB must be greater than 120. 

 3. A Recall that the sum of the interior angles of a regular polygon can be 
arrived at with the following formula: (n – 2)180, where n = number of sides. 
Since an octagon has 8 sides, the sum of its angles is (8 − 2)180 = 1,080. The 
measure of each angle is 1,080

8  = 135. Quantity A is greater.
 4. A The area of a parallelogram can be determined by using the formula  

base × height. The base of the parallelogram is 8. To determine the relationship 
between the quantities, you must determine the relationship between the 
height and 6. Note that when you drop the height, a right triangle is formed 
in which the height of the parallelogram is one of the legs, and side AB is the 
hypotenuse. 

A D

C

6

8

B

Since each leg of a right triangle must be smaller than the hypotenuse, the 
height of the parallelogram must be less than 6. The area of the parallelogram 
is thus less than 48. 

 5. B Instead of calculating, recognize that if BC were extended to have a length 
of 10, the area of the resulting rectangle would be 40. Since BC is less than 10, 
the area of the trapezoid must be less than 40. 

Circles

A circle is a group of points that are all equidistant from a central point, known 
as the center. Any line segment that connects the center to a point on the circle 
is called the radius. Any circle has infinite radii, and all radii for a given circle 
are equal. 

Radius
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A chord is any line that connects two points on a circle. The diameter of a circle is 
any chord that passes through the center of the circle. The diameter is the longest 
possible chord.

Chord

Diameter

Note that for any given circle, the diameter is twice the radius. Thus when you are 
provided with the diameter of a circle, you can determine its radius and vice versa. 
A diameter is one type of chord. 

Circumference and Area

Let’s now look at calculations that involve the diameter and radius. The 
circumference of a circle is the perimeter of the circle. Think of it in the following 
way: If you flattened the circle to be a straight line, the length of that straight line 
would be the circle’s circumference.

Circumference = 8

Length = 8

There is a constant relationship between circumference and diameter: 
circumference

diameter  = π

From this, you can derive the formula for circumference: 

circumference = π × diameter (d)

Pi (π) might appear intimidating, but it’s simply a constant. Its value is roughly 
3.14. For the GRE, though, almost any question that involves π will expect you to 
represent your answer using π instead of a decimal. For example, if you are asked 
to solve for the circumference of a circle with a diameter of 8, the answer would be 
8π instead of 8 × 3.14 = 25.12.

  What is the radius of a circle whose circumference is 24π?

A  6
B  12
C  18
D  24
E  30
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SOLUTION: Use the circumference formula: 

 π(d) = 24π

 24 = d

Since the radius is half of the diameter, the radius of the circle is 12.  
The correct answer is B.

The next element of a circle that you can calculate using radius and diameter is the 
area. The area of a circle represents the amount of space within that circle. 

The formula for area of a circle is πr2.

  If a circle has a circumference of 16π, what is its area?

A  4π
B  8π
C  16π
D  64π
E  256π

SOLUTION: To solve for the circle’s area, you need to determine the radius. Use 
the formula for circumference to determine the radius: 

 16π = πd

 d = 16

Since d = 2r, r = 8. Substitute 8 for r in the area formula: area = π82 = 64π. 
The answer is D.

Sector Area and Arc Length

Sector area represents the area of a piece of a circle. Arc length represents the 
length of a piece of a circle’s circumference. 

A

B

Sector AB

A

B
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 Keep in mind the following:

 ■ To determine sector area, you will need to know the area of the circle and 
what fraction the given piece is of the entire circle’s area.

 ■ To determine arc length, you will need to know the circumference of the 
circle and what fraction the arc length is of the entire circumference.

If you are told what fraction the arc length or sector area is of a given circle, the 
question is pretty straightforward. Let’s say a circle has an area of 16π. If you are 
asked to determine the area of 14 of this circle, just divide the area by 4 and arrive at 
4π. Likewise, let’s say a circle has a circumference of 8π. If you are asked to calculate 
1
4 of the circumference, just divide the circumference by 4, and arrive at 2π.
 Unfortunately, a real GRE question will not make things so simple. Instead of 
telling you what fraction the sector is of the entire circle, a typical question will 
expect you to infer this information from the central angle of the sector or arc. The 
central angle is simply the angle formed by two intersecting radii. For example, 
when you formed a quarter circle in the preceding example, the central angle was 
90 degrees:

A

B C

∠ABC = Central angle

From the preceding example, you can infer the following two relationships:
central angle

360  = sector area
circle area

central angle
360  = arc length

circumference

Why do these relationships hold? Because the central angle is simply a fraction of the 
entire circle’s angle measurement. Since the angles around a circle’s center measure 
360, a central angle of 60 degrees means the sector area is 60

360 = 16 of the circle’s 
area. Similarly, if the central angle is 40, then the arc length is simply 40

360 = 19 of the 
circumference. So how will you use the central angle to determine sector area? Let’s 
look at an example. 

If a circle has an area of 90π, what is the area of a sector with a central angle 
of 60 degrees?

1. Determine what fraction the sector is of the entire circle. Use the formula:

 central angle
360  = sector area

circle area

In this case, 60
360 = 16. Thus the sector area is 1

6 of the circle’s entire area.

2. Multiply the area of the circle by 1
6: 90π × 16 = 15π.
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In the example, you used the central angle to determine the sector area, but you 
can also use sector area or arc length to determine the central angle.

A sector has an arc length of 9π and an area of 100π. What is the central 
angle of the sector?

SOLUTION: Use the formula central angle/360 = arc length/circumference. 
You know the arc length, so to determine the central angle, you need to 
determine the circumference, and then solve the proportion. You can use 
the area to determine the radius: 100π= πr2. Thus r = 10. If r = 10, then the 
diameter = 20, and the circumference = 20π. Now you can plug these values 
into the original formula: substitute 20π for the circumference and 9π for the 
arc-length:

 central angle
360  = arc length

circumference

 ↓

 central angle
360  = 9π

20π 

 central angle
360  = 9

20

 central angle × 20 = 360 × 9

 central angle = 162

Triangle in a Semicircle

If a triangle is inscribed in a semicircle, two properties follow:

1. The triangle is a right triangle.
2. The diameter of the circle = the triangle’s hypotenuse.

B

A C
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Exercise: Circles

Discrete Quantitative Questions

 1. What is the circumference of a circle whose area is 49π?

A  7π
B  14π
C  24.5π
D  35π
E  49π

 2. What is the area of a circle whose circumference is π?

A  π
4

B  π
2

C  π
D  2π
E  4π

 3. In the figure above, a circle is inscribed in a square with an area of 16. 
What is the area of the circle?

A  π
B  2π
C  4π
D  8π
E  16π
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For the following question, write your answer in the box.

 4. In the figure above, a square is inscribed in a circle whose area is 200π. 
What is the area of the square? 

 5. In the figure above, a circular pond is bordered by a garden with a 
uniform width of 2, represented by the shaded region. If the area of the 
circular pond is 81π, what is the area of the shaded region?

A  16π
B  20π
C  36π
D  40π
E  169π
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Questions 6 and 7 refer to the figure below.

BA

O

 6. In the circle above, central angle AOB measures 120 degrees. If the radius 
of the circle is 3, what is the area of sector AOB?

A  3
2π

B  3π
C  6π
D  9π
E  18π

 7. In the circle above, the length of arc AB is 3π. If the circle has an area of 
16π, what is the measure of central angle AOB?

A  45
B  67.5
C  95
D  115
E  135

A

O
x

B

120°

 8. In the figure above, the measure of angle AOB is 120 degrees. If the radius 
of OB is x, then arc AB is what fraction of the area of sector AOB, in terms 
of x?

A  π
x

B  √3
x

C  2
x

D  3
x

E  4
x
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A

O 6
B

 9. If the radius of the circle above is 6, then what is the area of the shaded 
region?

A  18
B  36
C  9π – 18
D  18π – 18
E  18π − 36

A

O
B60°

 10. If the radius of the circle above is 4, what is the length of side AB?
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C

O
A B45°

 11. In the figure above, radius OB has a length of 4. What is the area of 
triangle ABC?

A  4
B  8
C  12
D  16
E  20

Quantitative Comparison Questions

Each of the following questions consists of two quantities, Quantity A and Quantity 
B. You are to compare the two quantities. You may use additional information 
centered above the two quantities if additional information is given. Choose

A  if Quantity A is greater
B  if Quantity B is greater
C  if the two quantities are equal
D  if the relationship between the two quantities cannot be determined

A

O

B

X < 90

X °

   QUANTIT Y A QUANTIT Y B

 1.       A  B  C  D  
 

The area of sector 
AOB as a percentage 
of the circle’s area

25%
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P

12
5O

Q

Point O is the center of the circle above.

   QUANTIT Y A QUANTIT Y B

 2.  The radius of the circle 13 A  B  C  D

A

O

B

X < 90

X °

Point O is the center of the circle on the left;  
Point P is the center of the circle on the right

   QUANTIT Y A QUANTIT Y B

 3.  The length of arc AB The area of sector CD A  B  C  D

The circumference of a certain circle is less than 40π

   QUANTIT Y A QUANTIT Y B

 4.  The radius of the circle 19 A  B  C  D

   QUANTIT Y A QUANTIT Y B

 5.       A  B  C  D  
 

A circular wheel with a diameter of 3 feet rotates at a 
constant speed of 2 revolutions per second.

   QUANTIT Y A QUANTIT Y B

 6.       A  B  C  D  
 

The ratio of a circle’s 
circumference to its 
diameter

3

The distance the 
wheel travels in 
1 minute

360 feet
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B

A C

Equilateral triangle ABC is inscribed in the circle 
above. The length of arc ABC is 36.

   QUANTIT Y A QUANTIT Y B

 7.       A  B  C  D  

A

B
C

Point A is the center of the larger circle above. Point 
B is the center of the smaller circle above.

   QUANTIT Y A QUANTIT Y B

 8.       A  B  C  D  
 

Exercise Answers

Discrete Quantitative Questions 

 1. B Use the area formula: 

 49π = π(r2)

 49 = r2

 r = 7

The diameter is thus 14. The circumference = 14π
 2. A Use the circumference formula: 

 πd = π

 d = 1

 r =1
2

Now substitute 12 for r in the area formula: area = π(1
2)2 = π4 . 

The circumference 
of the circle

60

The ratio of the area of 
the smaller circle to the 
area of the larger circle

1
2
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 3. C If the area of the square is 16, then each of its sides = √16 = 4. The side of 
the square represents the diameter of the circle, so the circle’s diameter is 
also 4. Thus the radius of the circle is 2. Substitute 2 for the radius in the area 
formula: area = π(r2) = π(22) = 4π.

 4. 100 The key to solving this question is to recognize that the diameter of the 
circle is the diagonal of the square:

To solve for the area of the square, first solve for the diagonal: if area of the 
circle = 200π, then 

 200π = π(r2)

 200 = r2

 10√2 = r

If r = 10√2, then the diameter = 20√2. The diagonal of the square is thus 20√2. 
Recall that the diagonal of a square forms two 45-45-90 triangles. The side 
length of the square will be the leg of one of the 45-45-90 triangles. Since the 
hypotenuse of one of the resulting 45-45-90 triangles is 10√2, the length of  
the leg will be 10. Thus the side of the square = 10. The area of the square is  
102 = 100.

 5. D The area of the shaded region = area of the larger circle – area of the pond. 
You are told that the area of the pond is 81π, so solve for the area of the larger 
circle. The radius of the larger circle = the radius of the pond + width of the 
garden. Use the area formula to solve for the radius of the pond: 

 81π = πr2

 81 = r2

 9 = r

Add 9 to the width of the garden: 9 + 2 = 11. The radius of the larger circle is 
thus 11, and its area is π(112) = 121π. The area of the shaded region is thus:  
121π – 81π = 40π. 

 6. B Since the central angle measures 120, the sector area = 120
360 × the circle  

area = 120
360 × π32 = 13(9π) = 3π. 
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 7. E Use the formula: central angle/360 = arc length/circumference. Plug in what 
you are told: central angle

360  = 3π
circumference . To solve for the central angle, you must 

solve for the circumference. 

 area = πr2 = 16π

 r2 = 16

 r = 4

The diameter = 2r = 8. The circumference = 8π. Substitute 8π for the 
circumference in the preceding proportion: 

 central angle
360  = 3π

8π 

 central angle
360  = 38

 central angle = (3
8)360 = 135

 8. C Since the central angle is 120 degrees, the arc length = 120
360 × 2πx, and the 

sector area = 120
360 × πx2. Thus

 length of arc AB
area of sector AOB = 

120
360 × 2πx
120
360 × πx2

 = 13 × 2πx
1
3 × πx2

 = 2πx
πx2

 = 2x
x2

 =2
x

 9. C To determine the area of the shaded region, calculate the area of sector AOB 
and subtract the area of triangle AOB. Since the central angle of sector AOB 
is 90, the area of sector AOB = 90

360× πr2 = 90
360 × π62 = 14(36π) = 9π. The area of 

right triangle AOB = 12 × leg1 × leg2 = 12 × 6 × 6 = 18. The area of the shaded 
region is thus 9π – 18.

 10. 4 Since AO and AB are radii of the circle, they must be equal. Thus, 
corresponding angles BAO and ABO must be equal. Since angle ABO = 60, 
angle BO = 60. Thus angle AOB + 60 + 60 = 180 → angle AOB = 60. All three 
angles of the triangle are equal, which means all three sides are equal. Thus the 
length of AB is 4.

 11. D When a right angle is inscribed in a semicircle, its hypotenuse = the 
diameter of the circle. Thus AB = 8. Since ABC is a 45-45-90 triangle, each  
of the legs = 8

√2. The area of triangle ABC is thus 12 × ( 8
√2)2 = 12 × 64

2  =  
1
2 × 32 = 16. 

Quantitative Comparison Questions 

 1. B Since x < 90, the sector area will be less than 90
360 × the area of the circle. 

Thus the sector area will be less than 25% of the area of the circle. 
 2. C Since point Q is on the circle, the circle’s radius is equivalent to OQ. Note 

that OQ is the hypotenuse of right triangle OPQ. Since the legs of the right 
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triangle are 5 and 12, the hypotenuse OPQ and thus the radius of the circle 
must be 13. 

 3. C Instead of solving for the respective arc lengths, look at the relationships 
between the two. Central angle AOB is double central angle CPD, but the 
radius of circle P is double the radius of circle O. Thus the differences between 
the two circles offset each other. The arc lengths are equal. 

 4. D Test Choice B against the conditions in the prompt. If the radius of the 
circle is 19, then the circumference of the circle is 38π. Since you are told that 
the circumference is less than 40π, a radius greater than 19 or smaller than 
19 would satisfy the given conditions. Thus the relationship between the two 
quantities cannot be determined. 

 5. A Since circumference = π × diameter, Quantity A can be expressed as  
π × diameter

diameter  = π. π is approximately 3.14, which is greater than 3. Thus Quantity 
A is greater.

 6. A Each time the wheel revolves, it travels the equivalent of its circumference. 
Thus the wheel travels 3π × 2 = 6π feet per second. Set up a proportion:  
distance

time  = 6π feet
second = x feet

60 seconds → x = 360π. Quantity A is greater. 
 7. B Since triangle ABC is equilateral, the rays of each angle intersect 1

3 of the 
circle’s circumference. Thus, arc ABC represents 23 of the circle’s circumference. 
If arc ABC is 23 of the circle’s circumference, it follows that 36 = 2

3 × y, where  
y = the circle’s circumference. Thus y = 36 × 32 = 54. Quantity B is greater.

 8. B Since AC is the radius of the larger circle and the diameter of the smaller 
circle, it follows that the diameter of the larger circle is double the diameter 
of the smaller circle. To determine the ratio, plug in numbers. Let AC = 4 and 
BC = 2. If AC = 4, the area of the larger circle is π42 = 16π and the area of the 
smaller circle is π22 = 4π. The ratio of the area of the smaller circle to the area 
of the larger circle is thus 4π

16π = 4
16 = 14. Quantity B is greater.

Solids and Cylinders

So far, you have only looked at two-dimensional shapes. The GRE will occasionally 
test your knowledge of three-dimensional shapes. You will need to know how to 
calculate the surface area and volume of rectangular solids, cubes, and cylinders. 
A cube is a type of rectangular solid, so let’s consider cubes and rectangular solids 
together.

If your test date is very close, you should focus on memorizing the 
formulas in bold.
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Surface Area of a Rectangular Solid and a Cube

The following figure is a rectangular solid:

Width

Edge

Length

Height

Face

The edge of a rectangular solid refers to any line that joins two vertices, and the 
face of a rectangular solid refers to any of the rectangles formed by four edges. All 
rectangular solids have six faces, and opposite faces have the same dimensions. 

The surface area of any three-dimensional shape refers to the total area 
covered by the shape’s surface.

 It may seem tedious to calculate surface area of a rectangular solid, since you 
would presumably need to calculate the area of each face. But remember that 
opposite faces have the same dimensions. So instead of calculating the area of each 
face, just calculate the area of each unique face and double that. 

The formula for calculating surface area of a rectangular solid is therefore: 

SArectangular solid = 2lw + 2lh + 2wh

What is the surface area of a rectangular solid with dimensions 3 × 4 × 5?

SOLUTION: Use the preceding formula. Let l = 3, w = 4, and h = 5. Substitute: 
2(3)(4) + 2(3)(5) + 2(4)(5) = 94.

 A cube is a type of rectangular solid in which all edges are equal. Since all edges 
of a cube are equal, all faces will have an equal area. 

Cube
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Thus to calculate the surface area of a cube, just calculate the area of one face and 
multiply that by six (since the cube has six sides). The formula for the surface area 
of a cube is

SAcube = 6e2, where e = the length of an edge

If the area of one face of a cube is 81, what is the surface area of the cube?

SOLUTION: Since all faces have the same area, the surface area of the cube =  
81 × 6 = 486.

Volume of a Rectangular Solid and Cube

The volume of a rectangular solid refers to the amount of space within that shape. 
Volume is measured in cubic units, such as 2 cubic meters or 3.7 cubic inches. To 
calculate the volume of a rectangular solid, just multiply all the dimensions: 

Vrectangular solid = l × w × h

The same rule applies to a cube. But since all the edges of a cube are equal, you just 
need one side of the cube to calculate a cube’s volume:

Vcube = e3

  If the volume of a rectangular solid with a length of 4, a width of 2, and a 
height of x equals the volume of a cube with an edge of 4, what is x?

A  1
B  2
C  4
D  8
E  16

SOLUTION: Since the volumes are equal, 

 4 × 2 × x = 43

 8x = 64

 x = 8

The correct answer is D.
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Diagonal of a Rectangular Solid

The diagonal of a rectangular solid is the straight line distance from one vertex to 
the opposite vertex.

To determine the diagonal of a rectangular solid, use the following formula:

diagonalrectangular solid = √l2 + w2 + h2

If a rectangular solid has dimensions of 5, 5, and 10, what is the greatest 
straight-line distance from one vertex to another vertex?

A  10
B  20
C  25
D  5√2
E  5√10

SOLUTION: Use the formula: Let l = 5, w = 5, and h = 10. The diagonal =  
√52 + 52 + 102 = √250 = 5√10. The correct answer is E.

The diagonal of a cube = e√3.

Cylinders

A cylinder is rectangular solid whose base is a circle. 

Height

Base

To determine the volume of a cylinder, multiply the area of the base by the height. 
In the case of a cylinder, the area of the base is πr2 since the base is a circle. The 
formula for the volume of a cylinder is

Vcylinder = πr2h
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For this question, write your answer in the box.

How many cubic feet of water are needed to fill a cylinder with a radius of 10 
feet and a height of 6 feet?

SOLUTION: Use the volume formula: volume = πr2h = π102(6) = 600π

The formula for the surface area of a cylinder is: 

SAcylinder = 2πrh + 2πr2

This formula, however, is rarely tested.
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Exercise: Solids and Cylinders 

Discrete Quantitative Questions

 1. If the volume of a cube equals its surface area, what is the length of an 
edge of the cube?

A  3
B  6
C  9
D  12
E  18

 2. What is the surface area of a cube whose volume is 125?

A  100
B  125
C  150
D  175
E  200

For this question, write your answer in the box.

 3. What is the volume, in cubic inches, of a cube whose edges each measure 
2 feet?

 4. A certain cylinder with radius, r, and height, h, has the same volume as a 
cube with edge, e. If the radius of the cylinder equals the edge of the cube, 
what is h, in terms of e?

A  eπ
B  e2π
C  e5π
D  e/π
E  e2/π
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 5. What is the length of the diagonal of a cube whose surface area is 216?

A  6
B  9
C  12
D  6√3
E  9√3

 6. An empty cylindrical tank with a radius of 5 inches and a height 
of 10 inches is filled with water at a rate of 75 cubic feet per second. 
Approximately how many seconds will it take for the tank to be full?

A  8
B  9
C  11
D  13
E  15

For this question, write your answer in the box.

 7. The edge of Cube X is half the length of the edge of Cube Y. What is the 
ratio of the volume of Cube X to the volume of Cube Y? 

 8. The length of a certain rectangular solid is doubled, its width is tripled, 
and its height is quadrupled. The volume of the resulting rectangular solid 
will be what percent greater than the volume of the original rectangular 
solid?

A  1,100%
B  1,200%
C  2,200%
D  2,300%
E  2,400%
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For this question, write your answer in the box.

 9. What is the maximum number of cubes with an edge of length 5 that can 
fit into a box whose dimensions are 10 × 15 × 20? 

 10. Three metal cubes with edges of two will be dropped into an empty 
cylindrical tank with a base of 3 and a height of 8. The three cubes will 
take up what fraction of the volume of the tank?

A  1
3

B  1
π

C  3
π

D  1
3π

E  2
3π

Quantitative Comparison Questions

Each of the following questions consists of two quantities, Quantity A and Quantity 
B. You are to compare the two quantities. You may use additional information 
centered above the two quantities if additional information is given. Choose

A  if Quantity A is greater
B  if Quantity B is greater
C  if the two quantities are equal
D  if the relationship between the two quantities cannot be determined

   QUANTIT Y A QUANTIT Y B

 1.       A  B  C  D  
 

   QUANTIT Y A QUANTIT Y B

 2.       A  B  C  D  
 
 

The edge of a certain cube is greater than 6.

   QUANTIT Y A QUANTIT Y B

 3.       A  B  C  D  

The diagonal of a 
cube whose edges 
have a length of 3

The diagonal of a 
rectangular solid whose 
dimensions are 2 × 3 × 4

The volume of a 
rectangular solid 
whose dimensions 
are 4 × 5 × 6

The volume of a cylinder 
with a base of 3 and a 
height of 6

The volume of the 
cube

The surface area of 
the cube
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Exercise Answers

Discrete Quantitative Questions 

 1. B Let e = the edge of the cube. Using the formulas for surface area and 
volume, divide both sides by e2: e3

e2 = 6e2

e2  → e = 6

 e3 = 6e2

 e = 6
 2. C To solve for surface area, use the formula surface area of a cube = 6e2, where 

e = edge length. If the volume is 125, then 

 e3 = 125

 e = 5

Substitute e into the formula for surface area: 6(5)2 = 150. 
 3. 13,824 cubic inches First, convert from feet to inches. 2 feet = 24 inches.  

The volume of the cube, in cubic inches, is thus 243 = 13,824 cubic inches.
 4. D Let e = the length of the cube’s edge. Thus the radius of the cylinder  

also = e. Now create an equation: π(e2)h = e3. Isolate h: h = e
π .

 5. A Use the formula for surface area: 

 216 = 6e2

 36 = e2

 e = 6

The formula for the diagonal of a cube is e. Thus the length of the diagonal is 6.
 6. C The volume of the tank is π(r2)h = π(52)10 = 250π. To solve for time, use the 

r × t = w formula, where the rate is 75 cubic feet/second, and the work is 250π:

 r × t = w

 75t = 250π

 T = 250π/75 ≈ 10.5 seconds

The closest answer is C.
 7. 1

8 Plug in numbers. Let the edge of cube y = 4. The edge of Cube X is thus 2. In 
this case, the volume of Cube Y is 43 = 64, and the volume of Cube X is 23 = 8. 
Volume of X
Volume of Y = 8

64 = 18. 
 8. D Plug in numbers. Let the original length = 2, the original width = 3, and  

the original height = 4. The original volume is thus 2 × 3 × 4 = 24. The new 
length will be 2 × 2 = 4. The new width will be 3 × 3 = 9. The new height will 
be 4 × 4 = 16. The new volume is thus 4 × 9 × 16 = 576. Now use the percent 
greater formula: Percent of – 100%: (576

24  × 100) – 100 = 2,300%.
 9. 24 The volume of the box is 10 × 15 × 20 = 3,000. Each of the small cubes 

being placed into the box has a volume of 53 = 125. The number of cubes that 
can fit into the box = 3,000

125  = 24.
 10. D Each metal cube has a volume of 23 = 8. Since there are three metal cubes, 

their combined volume is 8 × 3 = 24. The volume of the cylinder is π(r2)h = 
π(32)(8) = 72π. 24

72π = 13π.
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Quantitative Comparison Questions 

 1. B The formula for the diagonal of a cube is e. The value in Quantity A is thus 
3. The formula for the diagonal of a rectangular solid is √l2 + w2 + h2. The value 
in Quantity B is thus √4 + 9 + 16 = √29. √29 > 3√3. Thus Quantity B is greater.

 2. B The value in Quantity A is 4 × 5 × 6 = 120. The value in Quantity B is 
π(62)3= 108π. 108π > 120. Quantity B is greater.

 3. A Let e = the edge of the cube. You are thus comparing e3 to 6e2. To simplify 
the comparison, divide both sides by e2 (you can do this since e2 is positive). 
The new comparison is thus:

   QUANTITY A QUANTITY B

   e 6

Since you are told that e > 6, Quantity A is greater.

The Coordinate Plane

The coordinate plane is used to designate points in a two-dimensional plane. It is 
created by two perpendicular lines that meet at the origin. The horizontal line is 
called the x-axis and the vertical line is called the y-axis. These lines split the plane 
into four quadrants: I, II, III, and IV.

y

x

IV

III

III

Points on the coordinate plane are designated by assigning two numbers: an 
x-coordinate and a y-coordinate. A point is written in the form (x,y).
 The x-coordinate designates the horizontal position of a point. If a point is to 
the right of the origin, then its x-coordinate is positive. If a point is to the left of 
the origin, then its x-coordinate is negative. If a point is on the y-axis, then its 
x-coordinate is zero.
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 The y-coordinate designates the vertical position of a point. If a point is above 
the origin, then its y-coordinate is positive. If a point is below the origin, then its 
y-coordinate is negative. If a point is on the x-axis, then its y-coordinate is zero.

y

x

(6, –4)

(4, 3)

(2, 0)

(0, 4)

(–3, –3)

(–6, 1)

Properties of a Line

On the coordinate plane, a line is formed by joining two points. Any line on the 
coordinate plane will be defined by the following equation: 

y = mx + b

x and y can refer to any point on the line, but m and b are constants—they define 
properties of a line.

Slope

In the equation y = mx + b, m refers to the slope of the line. The slope of a line 
indicates its steepness and whether it is rising or falling. 

y

x

Positive slope/steeper
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y

x

Positive slope/flatter

To determine the slope of a line, you are looking for the ratio of how much the line 
rises vertically to how much the line moves horizontally. 

If you are given two points on a line, you can always calculate the slope.

Given points (x
1
,y

1
) and (x

2
,y

2
), the formula for the slope of a line is: 

m = 
y

2
 – y

1

x
2
 – x

1

What is the slope of a line that contains the points (2,3) and (5,7)?

SOLUTION: Use the preceding formula: y2 – y1
x2 – x1

 = 7 – 3
5 – 2 = 42 = 2.

Line k passes through the points (2,3) and (4,6).

   QUANTIT Y A QUANTIT Y B

  The slope of line k 2

SOLUTION: Plug the above values into the slope formula: y2 – y1
x2 – x1

 = 6 – 3
4 – 2 = 32.  

2 > 32, so Quantity B is greater.
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Y-intercept

In the equation y = mx + b, b refers to the y-intercept of the line. The y-intercept of 
a line refers to where a line crosses the y-axis. Since this point is on the y-axis, the 
x-coordinate will always be zero.

y

x

y-intercept = 2

(0, 2)

Points and the Equation for a Line

Once you know the slope and y-intercept of a line, you can substitute those 
values into the equation for the line. For example, if you are told that a line has a 
y-intercept of 3 and a slope of 7, plug in 3 for b and 7 for m: y = 7x + 3.
 Sometimes, the GRE will define a line using a different form than the previous 
one. Always manipulate the equation to be in y = mx + b form.

If the equation for line k is 2x + 3y = 6, what is the slope of line k?

SOLUTION: Isolate y so that the equation is in y = mx + b form. Subtract 2x: 

 2x + 3y = 6

 − 2x − 2x

 3y = −2x + 6

Divide both sides by 3:

 3y = −2x + 6
 3 3

 y = −2
3x + 2

The slope of the line is −2
3.

 CHAPTER 13 ■ GEOMETRY 411



Using Two Points to Determine a Line

Generally, if the GRE asks you to determine the equation for a line, it will do so by 
providing you with two points. Let’s look at how to do so:

What is the equation for the line that passes through (2,11) and (5,20)?

Step 1: Use the slope formula to determine m: 
y2 – y1
x2 – x1

 = 20 – 11
5 – 2  = –9

3  = 3

Step 2: Substitute the value for m in the equation for the line: 

y = 3x + b

Step 3: Solve for b: Since (2,11) and (5,20) lie on the line, both points will 
satisfy the equation for the line. Thus you can plug in the coordinates for 
either point to solve for b. Use the point (2,11): 

11 = 3(2) + b

 b = 5

Step 4: Substitute b into the equation: 

y = 3x + 5

Using a Line to Determine a Point

In the previous example, you used two points on a line to determine its equation. 
In other situations, you will be given the equation for a line and will be asked to 
find a point that lies on the line. Let’s look at an example:

  If line k is defined by the equation y = 7x + 3, then which of the following 
points must lie on the line?

A  (3,7)
B  (7,3)
C  (3,0)
D  (2,17)
E  (17,2)
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SOLUTION: Plug each point into the equation. Whichever point keeps the 
equation true will be your answer.

A: 7 = 7(3) + 3? → False

B: 3 = 7(7) + 3? → False

C: 0 = 7(3) + 3? → False

D: 17 = 7(2) + 3? → True

E: 2 = 7(17) + 3? → False

The correct answer is D.

Horizontal and Vertical Lines

Any horizontal line will have a slope of zero. Because such lines have no slope, they 
will always be written in the form: y = b. For example, the equation for the line 
below is y = 7. 

y

x

y = 7

Any vertical line will have an undefined slope. Such lines will be written in the form: 
x = a, where a represents the x-intercept of the line. For example, the equation for 
the line below is x = 4.

y

x

x = 4
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Parallel and Perpendicular Lines

If two lines are parallel, then their slopes are equal and the lines never intersect. 
(See figure.)

y

x

If two lines are perpendicular, then the product of their slopes is −1. Another way 
to say this is that their slopes are negative reciprocals. (See figure.)

m = –2

–2 × = –1

m = 1
2

1
2

y

x

Line k is defined by the equation y = 2x – 3. Lines l and m are each 
perpendicular to line k.

   QUANTIT Y A QUANTIT Y B

  the slope of line k  the sum of the slopes 
   of lines l and m

SOLUTION: Since the equation for line k is y = 2x – 3, you know that the slope 
of line k is 2. Since lines l and m are perpendicular to line k, each of their 
slopes is the negative reciprocal of 2: −1

2. −1
2 + −1

2 = −1. Quantity A is greater.

414 PART 4 ■ MATH REVIEW



Distance Between Two Points

You can use the Pythagorean theorem to calculate the distance between two points 
on the coordinate plane. For example:

What is the distance between (1,3) and (4,7)?

Step 1: Plot the two points.

(1, 3)

(4, 7)

y

x

Step 2: Connect the two points to create a right triangle.

(1, 3) (4, 3)

(4, 7)

y

x
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Step 3: Calculate the lengths of each side of the resulting triangle:

(1,3)

4

3 (4,3)

(4,7)

y

x

 The length of the horizontal leg will be the difference between the 
x-coordinates of the given points: 4 – 1 = 3. The length of the vertical leg will 
be the difference between the y-coordinates of the two points: 7 – 3 = 4. Now 
that you have two legs of a right triangle, you can determine the distance 
between the two points by calculating the hypotenuse: 

 32 + 42 = c2

 9 + 16 = c2

 25 = c2

 c = 5

The distance between the two points is 5.
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Exercise: The Coordinate Plane

Discrete Quantitative Questions

For this question, write your answer in the box.

 1. What is the slope of a line whose equation is 2x + 5y − 3= 12? 

 2. If line p is defined by the equation 3x – 2y = −12, then which of the 
following points must lie on line p?

A  (0,12)
B  (12,18)
C  (12,24)
D  (2,3)
E  (3,2) 

 3. What is the x-intercept of line k, if line k has a slope of 23 and contains the 
point (6,14)?

A  −15
B  –14
C  0
D  10
E  15

 4. In the xy-plane, the center of circle C is at point (0,0). If the point (−5,5) is 
on the circumference of the circle, what is the radius of the circle?

A  5
B  10
C  7.5
D  5√2
E  10√2
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For this question, indicate all answers that apply.

 5. If the slope of a line on the coordinate plane is negative, which of the 
following must be true? 

A  The line passes through Quadrant I.
B  The line passes through Quadrant II.
C  The line passes through Quadrant III.
D  The line passes through Quadrant IV.
E  The line passes through the origin.

 6. If line l is perpendicular to line k, which of the following must be true?

A  The slopes of l and k are equal.
B  The product of the slopes of l and k is 1.
C  The product of the slopes of l and k is −1.
D  The y-intercepts l and k are equal.
E  The x-intercepts of l and k are equal.

 7. Point (2,3) is the vertex of a square, and point (−2,7) is the opposite vertex 
of the same square. What is the area of the square? 

A  8
B  9
C  16
D  25
E  16√2

 8. Line k is defined by the equation y = 4x − b. If the x-intercept of line k is 3, 
what is b?

A  0
B  3

4

C  4
3

D  4
E  12

 9. Line l is defined by the equation y = 3x + 10. If lines l and k intersect to 
form a right angle at the point (3,4), which of the following is the equation 
of line k?

A  y = −3x + 6
B  y = −3x + 10
C  y = 3x + 10
D  y = −1

3x + 5
E  y = −1

3x + 6
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 10. Line k is defined by the equation ax + by = c. If the slope of line k is 
positive, which of the following must be true?

A  a
b > 0

B  a
b < 0

C  a > 0
D  b > 0
E  a + b > 0

Quantitative Comparison Questions

Each of the following questions consists of two quantities, Quantity A and Quantity 
B. You are to compare the two quantities. You may use additional information 
centered above the two quantities if additional information is given. Choose

A  if Quantity A is greater
B  if Quantity B is greater
C  if the two quantities are equal
D  if the relationship between the two quantities cannot be determined

l

m

   QUANTIT Y A QUANTIT Y B

 1.  The slope of line l The slope of line m A  B  C  D
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(3, 5)

(0, 0)

l

m

Lines l and m intersect at the point (3,5)

   QUANTIT Y A QUANTIT Y B

 2.  The slope of line l 2 A  B  C  D

Line q passes through the origin and contains the point (a,b).

   QUANTIT Y A QUANTIT Y B

 3.  The slope of line q b/a A  B  C  D

(0, 2)

(2, 0)

The line above is defined by the equation y = mx + b.

   QUANTIT Y A QUANTIT Y B

 4.  m b/d A  B  C  D

Line p is defined by the equation 2y – 3x + 7 = 12.

   QUANTIT Y A QUANTIT Y B

 5.  The slope of line p The y-intercept of line p A  B  C  D
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In the xy-plane, the circumference of Circle C  
contains the points (x,0) and (0,y).

   QUANTIT Y A QUANTIT Y B

 6.  The diameter of the circle |x| + |y| A  B  C  D

Line l is defined by the equation y = 3x – 7.  
Line l intersects line k at the point (5,8).

   QUANTIT Y A QUANTIT Y B

 7.  The slope of line k 0 A  B  C  D

A

B
O

The equation of the line graphed above is y = −2
3x + 3.

   QUANTIT Y A QUANTIT Y B

 8.  OA OB A  B  C  D

Exercise Answers

Discrete Quantitative Questions 

 1. −2
5 Isolate y to put the equation into slope-intercept form:

 2x + 5y − 3= 12

 2x + 5y = 15

 5y = −2x + 15

 y = −2x + 15
5

 y = −2
5x + 3

The slope is −2
5.

 2. C Substitute the coordinates into the equation for the line. The coordinates 
that satisfy the equation will be the answer. Of the choices, only (12, 24) 
satisfies the equation. For illustration: 3(12) – 2(24) = 36 – 48 = −12.
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 3. A First, determine the equation for the line. Since the slope is 23, the equation 
initially reads: y = 23x + b. To solve for b, substitute the coordinates (6,14) into 
the equation: 

 y = 23x + b

 14 = 236 + b

 14 = 4 + b

 b = 10

The equation for the line is thus y = 23x + 10. Since the x-intercept represents 
the point at which the line intersects the x-axis, the y-coordinate of that 
point will be zero. Thus substitute 0 for y into the equation to determine the 
x-intercept: 

 0 = 23x + 10

 −10 = 23x

 −10(3
2) = x

 −15 = x
 4. D Draw the diagram and connect the points (0,0) and (−5,5). The resulting 

line will be the hypotenuse of a right triangle whose legs each have a length  
of 5. 

5(–5, 5)

5
25√

Since this is an isosceles right triangle, the hypotenuse will be 5√2. 
 5. B and D Any line with a negative slope will intercept quadrants II and IV. 

Whether the line intercepts Quadrant I or III depends on the line’s y-intercept. 
Since you are not given information about the line’s y-intercept, you cannot 
determine whether it will pass through the other quadrants or the origin. The 
correct answer is II and IV. For illustration, see the following figure:
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III

III IV

y

x

All three lines have negative slopes and pass through Quadrants II and 
IV. Whether the lines pass through the other quadrants depends on their 
y-intercepts.

 6. C If two lines are perpendicular, then the slope of one line is the negative 
reciprocal of the slope of the other line. The product of reciprocals is 1. The 
product of negative reciprocals is thus −1. 

 7. C To determine the area, you need to determine the length of a side. To 
determine the length of a side, connect the two points to create a right angle:

4

(2, 3)(–2, 3)

(–2, 7)

The right angle is formed at the point (−2,3). To determine the length of a 
side of the square, subtract the y-coordinate of the upper point from the 
y-coordinate of the point below it: 7 − 3 = 4. The length of a side of the square 
is 4. The area is thus 42 = 16. 

 8. E Since the x-intercept represents the point at which the line intersects the 
x-axis, the coordinates of the x-intercept are (3,0). Substitute 3 for x and 0 for y 
to solve for b: 0 = 4(3) − b → 0 = 12 − b → 12 = b.

 CHAPTER 13 ■ GEOMETRY 423



 9. D Since lines l and k are perpendicular, their slopes are negative reciprocals. 
Since the slope of line l is 3, the slope of line k is −1

3. The equation for line 
k now reads: y = −1

3x + b. Since the lines intersect at the point (3,4), those 
coordinates must satisfy the equation for line k. To solve for b, plug those 
coordinates into the equation: 

 y = −1
3x + b

 4 = −1
33 + b

 4 = −1 + b

 5 = b

The equation for line k is thus y = −1
3x + 5. 

 10. A Isolate y so that the equation is in y = mx + b form: 

 ax + by = c

 by = −ax + c

 y = –ax + c
b

 y = –a
b x + c

b

The slope of the line is thus −a
b. Since the slope of the line is negative,  

–a
b  < 0. Thus ab > 0.

Quantitative Comparison Questions 

 1. A Since the lines go downward, both slopes are negative. Line m is steeper, 
meaning its slope is more negative than the slope of l. Thus the slope of l is 
greater. The correct answer is A.

 2. B Since line m contains the points (0,0) and (3,5), its slope is (5 – 0)/(3 − 0) = 5
3. 

Line m is steeper than line l, so the slope of line l must be less than 53, meaning 
its slope is less than 2. The correct answer is B.

 3. C Since line q passes through the origin, it must contain the point (0,0). The 
slope of line q is thus b – 0

a – 0 = ba . The two quantities are equal. The answer is C.
 4. B The slope of the line is b – 0

0 – d = b
–d . Since the line points downward, its slope 

must be negative. Thus b
–d < 0. Multiply both sides by −1 (remember to flip the 

inequality!): bd > 0. Since m < 0 and bd > 0, Quantity B is greater.
 5. B Manipulate the equation to be in y = mx + b form: 

 2y – 3x + 7 = 12

 2y – 3x = 5

 2y = 3x + 5

 y = 32x + 52
The slope is 32 and the y-intercept is 52 . Quantity B is greater. 
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 6. C Since the circle touches the axes at these points, the distance between the 
center of the circle and (0,y) must equal the distance between the center of the 
circle and (x,0). 

(0,y)

(x,0)

Thus |y| = the radius of the circle, as does |x|. Thus the sum of |x| and |y| = the 
circle’s diameter. The two quantities are equal.

 7. D The only information given about line k is that it contains the point (5,8). 
One point on a line is not sufficient to infer any information about that line’s 
slope. 

 8. B OA is the distance between the origin and the y-intercept of the line. Since 
the y-intercept of the line is 3, OA is 3. OB is the distance between the origin 
and the x-intercept of the line. To determine the x-intercept of the line, set y 
equal to zero: 

 0 = (–2
3 )x + 3

 −3 = (–2
3 )x

 3 = (2
3)x

 4.5 = x

OB is thus 4.5. Quantity B is greater.
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Data Interpretation

Study this chapter to learn about:

 ■ How to answer Data Interpretation questions

Data Interpretation questions present you with one or more tables, 
charts, or graphs, and ask you to make calculations and inferences 
based on this information. Most of the time, the questions will appear 
in graphs in one of three forms: bar graphs, circle graphs, or line 

graphs. Each Quantitative Reasoning section will have three Data Interpretation 
questions. The tables, charts, and graphs will appear either at the top or to the left 
of every corresponding question.
 The math on these questions is fairly straightforward; the difficult part is fully 
comprehending the information in the charts and answering the questions quickly 
and efficiently. Most of the questions will test concepts that you should be familiar 
with from the previous chapters: fractions, decimals, percentages, ratios, averages, 
probability, and, occasionally, geometry. Since these topics are already known to 
you, the key to doing well on these questions is to fully understand the data so that 
you use the proper information to answer the questions. Though your calculator will 
certainly come in handy on many of these questions, Data Interpretation questions 
are designed to test your estimation and approximation abilities, so you would be 
well-served to practice these questions with and without a calculator.
 The two graphs and three multiple-choice questions following them illustrate a 
typical Data Interpretation question group and will form the basis of this overview 
of Data Interpretation strategies and methodology:
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Annual Revenue for Company X
(in millions of dollars)
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 1. For which year was the percentage change in revenue from the previous 
year the greatest?

A  2003
B  2004
C  2008
D  2009
E  2010
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For this question, indicate all of the answer choices that apply.

 2. For which of the following years was the revenue from computers greater 
than in the previous year?

A  2004
B  2005
C  2006
D  2008
E  2010

For this question, write your answer in the box.

 3. During the period from 2006–2008, what was the average annual revenue 
from phones? Round your answer to the nearest $100,000.

 The first step to understanding the data is to note the title of the given graph. 
The first graph provides you with the annual revenue for a company from 2003–
2010. Notice that the title tells you that the data is in millions of dollars. Thus the 
numbers on the y-axis represent millions of each labeled quantity.
 The second graph provides you with the breakdown of the company’s annual 
revenue by product sales. Make sure to understand the legend and to understand 
how to read each bar. For example, you should note that even though the top bar of 
the Computers component of 2003 ends at ≈45, computers did not account for 45% 
of that year’s revenue since the bottom bar ends at ≈22. Thus computers accounted 
for ≈(45 – 22) = ≈23% of that year’s revenue.

How to Answer Data Interpretation Questions

When answering Data Interpretation questions, you will want to keep a few 
principles in mind.

 ■ Principle 1: When possible, you should estimate. Many of the questions 
you see in Data Interpretation will use words such as approximately or closest 
to. When you see these words, the test-makers are essentially telling you that 
you are not expected to arrive at a precise value. Instead, make sure that you 
stay roughly within the range of the given information, and the answer you 
arrive at will almost always be near only one of the choices. This strategy is 
particularly helpful in situations with bar graphs, where it might not be quite 
clear whether, for example, the review in 2003 is $38 million or $39 million. 
The short answer is that it does not matter. Stay within reasonable estimates, 
and the correct choice will still be obvious.

 CHAPTER 14 ■ DATA INTERPRETATION 429



 ■ Principle 2: Don’t confuse percentages, averages, and numbers. Question 
1 asks you to determine which year had the greatest percent change from 
the previous year. You should first recognize that the years with the greatest 
absolute change from the previous year were 2003 and 2010. You may then be 
tempted to select 2010 since the absolute difference between 2009 and 2010 
is greater than the absolute difference between 2003 and 2004. But recall 
from the percentages chapter that percent change depends on the original 
value. Since the revenue in 2003 is so much less than the revenue in 2009, 
the percent change from 2003 might be greater than from 2009, even though 
the absolute change is less. Thus you should calculate the percent change for 
those two periods (keeping in mind the importance of estimating!):

Percent change from 2003 to 2004: The revenue in 2003 is roughly $37 
million and the revenue in 2004 is roughly $64 million. The percent 
change is thus: 62 – 37

37  = ≈0.68 = 68%.
Percent change from 2009 to 2010: The revenue in 2009 is roughly $75 
million and the revenue in 2010 is roughly $44 million. The percent 
change is thus 75 – 44

75  = ≈0.41 = 41%. Thus the correct answer for Question 
1 is B.

 ■ Principle 3: Use your eye. Unless noted otherwise, the diagrams are drawn 
to scale. This is helpful since you can minimize calculations when you are 
comparing choices or elements of a graph. For example, in Question 2, you 
can determine all of the correct answers by eyeballing instead of by doing 
calculations:

Choice A: In the second graph, the percentage revenue from computers 
in 2004 is about equal to the percentage revenue from computers in 2003. 
From the first graph, you know the total revenue in 2004 was greater than 
in 2003. Thus the revenue from computers in 2004 is an equal slice of a 
larger whole (relative to 2003). → Keep Choice A.
Choice B: In the second graph, the percentage revenue from computers in 
2005 is slightly less than the percentage revenue from computers in 2004. 
From the first graph, you know the total revenue in 2005 was less than 
in 2004. Thus the revenue from computers in 2005 is a smaller slice of a 
smaller whole (relative to 2004). → Eliminate Choice B.
Choice C: In the second graph, the percentage revenue from computers 
in 2006 is greater than the percentage revenue from computers in 2005. 
From the first graph, you know the total revenue in 2006 was greater than 
in 2005. Thus the revenue from computers in 2006 is a larger slice of a 
larger whole (relative to 2005). → Keep Choice C.
Choice D: In the second graph, the percentage revenue from computers in 
2008 is roughly equal to the percentage revenue from computers in 2007. 
From the first graph, you know the total revenue in 2008 was less than 
in 2007. Thus the revenue from computers in 2008 is an equal slice of a 
smaller whole (relative to 2007). → Eliminate Choice D.
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Choice E: In the second chart, the percentage revenue from computers 
in 2010 is roughly equal to the percentage revenue from computers in 
2009. In the first chart, you know the total revenue in 2010 was less than 
in 2009. Thus the revenue from computers in 2010 is an equal slice of a 
smaller whole (relative to 2009). Eliminate Choice E. The correct answer 
for Question 2, therefore, is choices A and C.

 ■ Principle 4: Link to what you know. Since these questions test mathematical 
skills covered in previous chapters, you should recall the relevant properties 
that a question is addressing. For example, Question 3 requires you to use 
the average formula twice. Since the total revenues for 2006 and 2007 are 
roughly equal ($78 million), and the percentage revenues from phones 
during those two years are roughly equal (30%), the total for those two years 
is approximately $78 million × 30% × 2 = $46.8 million. The other data point 
is the revenue from phones in 2008. The percentage revenue from phones 
in 2008 is roughly 32%, and the total revenue is roughly $63 million. Thus 
the revenue from phones in 2008 is approximately $63 million × 32% = 
$20.16 million. The total average is approximately $46.8 million + $20.16 million

3  = 
$22,320,000.
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Exercise: Data Interpretation

Questions 1–6 refer to the following diagrams:
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 1. The average starting annual salary of 2007 graduates concentrating in 
mathematics and engineering was approximately what percent greater 
than that of graduates concentrating in the humanities and arts?

A  33.3%
B  50%
C  83.3%
D  133.3%
E  150%
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 2. If 10% of the graduates concentrating in the social sciences were 
psychology majors, approximately how many 2007 graduates were 
psychology majors?

A  50
B  110
C  230
D  470
E  1,200

 3. What is the approximate average combined annual salary for students 
concentrating in the humanities and arts and in the natural sciences?

A  $38,000
B  $39,000
C  $42,000
D  $44,000
E  $46,000

 4. If the areas of the sectors in the circle graph are proportionate to the 
percentages shown, then what is the approximate measure, in degrees, of 
the sector representing the percentage of students concentrating in the 
humanities and arts?

A  19
B  34
C  42
D  68
E  136

For this question, indicate all of the answer choices that apply.

 5. Which of the following can be inferred from the data above?

A  The average starting annual salary for all 2007 graduates of University 
X was above $40,000.

B  The range of starting salaries for all 2007 graduates of University X 
was less than $30,000.

C  The median starting salary of 2007 graduates concentrating in 
Other was less than the median starting salary of 2007 graduates 
concentrating in natural sciences.
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 6. Approximately how many students concentrating in the natural sciences 
would have needed to switch concentrations to mathematics and 
engineering for the percentage of students concentrating in the natural 
sciences to equal the percentage of students concentrating in mathematics 
and engineering?

A  120
B  180
C  240
D  300
E  360

Questions 7 to 10 refer to the following diagrams:
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 7. From 2009 to 2012, by approximately what percent did the average hourly 
wage of an executive at Gammatron increase?

A  4%
B  5%
C  6%
D  7%
E  8%

 8. If a is the total amount of money paid to managerial employees in 2008, 
and b is the total amount of money paid to executive employees in 2008, 
then the average of a and b is closest to

A  $72,000
B  $85,000
C  $100,000
D  $120,000
E  $140,000

For this question, indicate all of the answer choices that apply.

 9. If an employee from Gammatron in 2008 were picked at random, which 
of the following could be the probability that this employee would have an 
average weekly wage above $1,500?

A  11
50

B  6
25

C  34
100

D  29
50

E  17
25

 10. The total salary paid to clerical employees in 2008 is closest to

A  $15 million
B  $18 million
C  $20 million
D  $23 million
E  $25 million
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Questions 11 to 14 refer to the following diagram:
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 11. The number of freshmen who take American literature is how much 
greater than the number of sophomores who take American literature?

A  3
B  10
C  30
D  40
E  70

 12. The number of freshmen who take statistics is approximately what percent 
greater than the number of sophomores who take statistics?

A  10%
B  14.3%
C  16.7%
D  28.6%
E  40%
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For this question, write your answer in the box.

 13. What is the ratio of the number of freshmen not taking any of the listed 
classes to the total number of freshmen and sophomores?

For this question, indicate all of the answer choices that apply.

 14. Based on the table above, which of the following is true?

A  The range of the number of freshmen in each of the listed courses is 
greater than the range of sophomores in each of the listed courses.

B  The standard deviation of the number of freshmen in each of the 
listed courses is greater than the standard deviation of the number of 
sophomores in each of the listed courses.

C  The median of the number of freshmen in each of the listed courses is 
greater than the median of the number of sophomores in each of the 
listed courses.

Exercise Answers

 1. B The average salary for mathematics and engineering majors is ≈$51,000, 
and the average salary for humanities and arts majors is ≈$34,000. The percent 
greater formula is % of – 100% = % GREATER. Plug in the values to get the 
salary of mathematics and engineering students as a percentage of the salary 
of humanities and arts students: $51,000/$34,000 = 150%. Subtract 100%. The 
answer is 50%.

 2. B The approximate number of students concentrating in the social sciences 
was 23% × 4,792 ≈ 1,102. 10% of 1,102 is approximately 110.

 3. E The total salary for graduates of the humanities and arts = average × 
number of students. The average is approximately $34,000. The number of 
students is approximately 0.19(4,792) ≈ 910. The total salary for these students 
is approximately $34,000(910). The total salary for graduates of the natural 
sciences = average × number of students. The average is approximately 
$53,000. The number of students is approximately 0.32(4,792) ≈ 1,533. The total 
salary for these students is approximately $53,000(1,533). The average salary 
for both concentrations combined equals:
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Total salary
number of students 

   ↓
$34,000(910) + $53,000(1,533)

910 + 1,533

= 112,189,000
2,433

= $46,111

The closest answer is E.
 4. D The sector area for humanities and arts represents 19% of the total circle. 

Thus the central angle = 19% (360) = 68.4.
 5. A Before doing the calculations, try to eyeball the figure.

Choice A: Other than the humanities and arts, all of the average salaries 
are near or above $40,000. Since humanities and arts graduates make up 
only 19% of the entire population of graduates, their relative weight is not 
enough to bring the total average below $40,000. → Choice A is true.

Choice B: Each of the bars provides an average. Since numerical values 
cannot be inferred from an average, the actual range for the starting salary 
of any of the concentrations cannot be determined. → Eliminate Choice B.

Choice C: The same reasoning that applied to Choice B applies to Choice 
C. Since you do not know the actual salaries in either set, you cannot 
determine the median of either set or how the medians compare.  
 → Eliminate Choice C.

 6. C To make the number of students in each concentration equal, their 
percentages must be equal. Let x represent the percentage of students that 
leave the Natural Science concentration and enroll in the mathematics and 
engineering concentration. Thus

 32 – x = 22 + x

 10 = 2x

 5 = x

Thus 5% of the total students would have to switch. 5% of 4,792 ≈ 240.
 7. D To solve for percent increase, use the percent change formula:  

new – original
original  × 100. To determine the average hourly wage for executives in 2009, 

divide the weekly wage by the number of hours worked each week: $3,250/60. 
To determine the average hourly wage for executives in 2012, divide the weekly 
wage by the number of hours worked each week: $3,500/60. Substitute these 
values into the percent change formula:

3,500
60  – 

3,250
60

3,250
60

 × 100 ≈ 7%
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 8. D In 2008, executive employees made approximately $3,300 per week. In 
2008, managerial employees made approximately $1,750 per week. However, 
there were more managerial employees than executive employees in 2008. 
To solve for the average weekly wage of the two groups combined, set up a 
weighted average, where the weight of managerial employees is approximately 
3
5 and the weight of executive employees is approximately 25.

managerial + executive

 ↓ ↓

 $1,750(3
5) + $3,300(2

5)

 ↓

 $2,370

Finally, to get the yearly average, multiply this value by 52: (2,370)(52) = 
$123,240.

 9. D and E In 2008, managerial and executive employees had average hourly 
wages above $1,500. Thus the probability of choosing an employee with such 
a weekly wage is at least 34 + 24

100  = 58
100 = 29

50 . Eliminate choices A, B, and C. 
However, it is possible that some of the employees in the “Other” category also 
had weekly wages above $1,500. Thus it is possible for the probability to be 
above 29

50 . Since 17
25 > 29

50 , E is an answer as well.
10. D If 22% of the 2,000 employees in 2008 were clerical, then there were 

0.22(2,000) = 440 clerical employees. The average weekly wage for each of 
these employees was approximately $1,000. Thus, the average yearly wage for 
each of these employees was approximately $1,000 × 52 = $52,000. The total 
yearly wage for all such employees was thus:

 A × N = S

 $52,000 × 440 = $22,800,000
 11. B Since there are 500 freshmen, the number of freshmen who take American 

literature = 8%(500) = 0.08(500) = 40. Since there are 600 sophomores,  
the number of sophomores who take American literature = 5%(600) = 
0.05(600) = 30. 40 – 30 = 10.

12. C The number of freshmen who take statistics is 14% of 500 = 0.14(500) = 70. 
The number of sophomores who take statistics is 10% of 600 = 0.1(600) = 60. 
Now solve for the following question: 70 is what percent greater than 60?  
Use the percent greater formula:

percent greater = percent of – 100%

Solve for percent of: (70/60) × 100 = 116.66%. Thus percent greater =  
116.66% – 100% = 16.66%. The closest answer is C.

13. 9
44 55% of the freshmen are taking the listed classes, so 100% – 55% of the 
freshmen are not taking the listed classes. Since there are 500 freshmen at the 
school, the number of freshmen not taking the listed classes is 45%(500) = 
0.45(500) = 225. The total number of freshmen and sophomores in the school 
is 500 + 600 = 1,100. Thus, the desired ratio is 225

1,100 = 9
44 .
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14. A, B, and C
Choice A: Solve for the maximum and minimum within each of the 
columns. The greatest number of freshmen taking a listed course is 
0.14(500) = 70. The least number of freshmen taking a listed course is 
0.03(500) = 15. The range for the number of freshmen in a listed course is 
thus 70 – 15 = 55. The greatest number of sophomores taking a listed course 
is 0.1(600) = 60. The least number of sophomores taking a listed course is 
0.05(500) = 25. The range for the number of sophomores in a listed course is 
thus 60 – 25 = 35. The range for the freshmen is thus greater than the range 
for the sophomores. → Choice A is true.

Choice B: Compare the spreads of the two sets. Though you can calculate 
the standard deviation of each set, you should instead pay attention to how 
dispersed the numbers are. For freshmen, the numbers in increasing order 
are (0.03)500, (0.03)500, (0.07)500, (0.08)500, (0.08)500, (0.12)500, (0.14)500 
= 15,15,35,40,40,60,70. For sophomores, the percentages in increasing 
order are (0.05)600, (0.05)600, (0.06)600, (0.06)600, (0.07)600, (0.09)600, 
(0.10)600 = 30, 30, 36, 36, 42, 54, 60. The spread for the number of freshmen 
is greater. → Choice B is true.

Choice C: Calculate the median for each set. To calculate the median 
number of students in a listed course for freshmen, first list the percentages 
in increasing order: 3, 3, 7, 8, 8, 12, 14. The median is thus 8% of 500 = 40.  
To calculate the median number of students in a listed course for 
sophomores, first list the percentages in increasing order: 5, 5, 6, 6, 7, 9, 10. 
The median is thus 6% of 600 = 36. 40 > 36. → Choice C is true.
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