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IMPORTANT

ETS makes available free test preparation materials for individuals planning to take a GRE test.
POWERPREP® II software is available for individuals planning to take the computer-delivered
GRE revised General Test, and the Practice Book for the Paper-based GRE revised General Test,
Second edition, is available for individuals planning to take the paper-delivered test. The
information about how to prepare for the Quantitative Reasoning measure of the GRE revised
General Test, including test-taking strategies, question strategies, etc., that is included in the
free test preparation is also included in this publication. This publication also provides you
with 150 brand new practice questions with answers and explanations.

For more information about the GRE revised General Test, free and low-cost
GRE test preparation materials, and other GRE products and services,

please visit the GRE website at:

www.ets.org/gre
g
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Inquiries concerning the practice test questions in this book
should be sent to the GRE testing program at:

GRETestQuestionlnquiries@ets.org
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STEP 1

STEP 2

STEP 3

This book provides important information about the Quantitative Reasoning measure of
the GRE revised General Test, including the knowledge and skills that are assessed and the
types of questions that appear. The book will help you:

e Familiarize yourself with the test format and test question types
Learn valuable test-taking strategies for each question type

Review the math topics you need to know for the test

e Check your progress with Quantitative Reasoning practice questions

The following four-step program has been designed to help you make the best use of
this book.

Learn About the GRE Quantitative Reasoning Measure

Chapter 1 of this book provides an overview of the GRE Quantitative Reasoning measure.
Read this chapter to learn about the number of questions, time limits, and the test design
features. You will also find valuable test-taking strategies from ETS and important
information about how the measure is scored.

Study the Different GRE Quantitative Reasoning
Question Types

Chapter 2 of this book describes the types of questions you will encounter in the Quan-
titative Reasoning measure. You will learn what the questions are designed to measure,
and you will get tips for answering each question type. You will also see samples of each
question type, with helpful explanations.

Practice Answering GRE Quantitative
Reasoning Questions

Chapters 3, 4, 5, and 6 contain sets of authentic Quantitative Reasoning practice questions in
the content areas of Arithmetic, Algebra, Geometry, and Data Analysis, respectively. Answer
the questions in each set, and then read through the explanations to see which questions you
found most challenging. Look for patterns. Did specific content areas give you trouble? You
can refresh your math skills in these areas with the GRE Math Review in Appendix A. The
GRE Math Review is a review of the math topics that are likely to appear on the Quantitative
Reasoning measure. Each section of the GRE Math Review ends with exercises that will help
you see how well you have mastered the material. Note that Appendix B provides information
about the mathematical conventions that are used on the Quantitative Reasoning measure.
Prior to answering the practice questions, it might be helpful to review these conventions.

Xi
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STEP 4 Test Yourself With the Mixed Practice Sets

Once you have completed the practice sets for each content area in Chapters 3-6, it is time to
practice with authentic GRE questions in the Mixed Practice Sets in Chapter 7. Each Mixed
Practice Set includes the question types and content areas contained in an actual Quantitative
Reasoning section of the GRE revised General Test.
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Measure

N gl = Review basicinformation on the structure of the GRE®
this chapter Quantitative Reasoning measure, test-taking strategies,
and scoring

Introduction to the GRE® revised General Test

he GRE® revised General Test—the most widely accepted graduate admissions
Ttest worldwide—measures verbal reasoning, quantitative reasoning, critical

thinking, and analytical writing skills that are necessary for success in graduate
and business school.

Prospective graduate and business school applicants from all around the world take
the GRE revised General Test. Although applicants come from varying educational and
cultural backgrounds, the GRE revised General Test provides a common measure for
comparing candidates” qualifications. GRE scores are used by admissions committees
and fellowship panels to supplement undergraduate records, recommendation letters,
and other qualifications for graduate-level study.

The GRE revised General Test is available at test centers in more than 160 countries.
In most regions of the world, the computer-delivered test is available on a continuous
basis throughout the year. In areas of the world where computer-delivered testing is not
available, the test is administered in a paper-delivered format up to three times a year.

Before taking the GRE revised General Test, it is important to become familiar with
the content and structure of the test, and with each of the three measures—Verbal
Reasoning, Quantitative Reasoning, and Analytical Writing. This book provides a close
look at the GRE Quantitative Reasoning measure. Chapter 1 provides an overview of the
structure and scoring of the Quantitative Reasoning measure. In Chapters 2 through 7,
you will find information specific to the content of the Quantitative Reasoning measure.
You can use the information in this publication to help you understand the type of
material on which you will be tested. For the most up-to-date information about the
GRE revised General Test, visit the GRE website at www.ets.org/gre.
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The Quantitative Reasoning Measure of the Computer-delivered
GRE revised General Test

Structure of the Quantitative Reasoning Measure

Measure Number of Questions Allotted Time

Quantitative Reasoning 20 questions per section 35 minutes per section
(Two sections)

The Quantitative Reasoning sections may appear anytime in the test after section 1. The
directions at the beginning of each Quantitative Reasoning section specify the total
number of questions in the section and the time allowed for the section.

Test Design Features

The Quantitative Reasoning measure of the computer-delivered GRE revised General Test
is section-level adaptive. This means the computer selects the second section of a measure
based on your performance on the first section.

The advanced adaptive design also means you can freely move forward and back-
ward throughout an entire section. Specific features include:

e Preview and review capabilities within a section

e “Mark” and “Review” features to tag questions, so you can skip them and return
later if you have time remaining in the section

o The ability to change/edit answers within a section

e An on-screen calculator (More information about the calculator is given in
Chapter 2.)

Test-taking Strategies

The questions in the Quantitative Reasoning measure are presented in a variety of for-
mats. Some require you to select a single answer choice, others require you to select one
or more answer choices, and yet others require you to enter a numeric answer. Make
sure when answering a question that you understand what response is required. An on-
screen calculator will be provided at the test center for use during the Quantitative
Reasoning sections.

When taking the Quantitative Reasoning measure of the computer-delivered GRE
revised General Test, you are free to skip questions that you might have difficulty
answering within a section. The testing software has a “Mark” feature that enables you to
mark questions you would like to revisit during the time provided to work on that
section. The testing software also has a “Review” feature that lets you view a complete
list of all the questions in the section on which you are working, that indicates whether
you have answered each question, and that identifies the questions you have marked for
review. Additionally, you can review questions you have already answered and change your
answers, provided you still have time remaining to work on that section.
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A sample review screen appears below. The review screen is intended to help you
keep track of your progress on the test. Do not spend too much time on the review
screen, as this will take away from the time allotted to read and answer the questions on
the test.

GRE® General Test Section 4 of 6
@ EF—OLE‘)@M Question 16 of 20

MHide e 00 : 27 : 55

Belaw is the list of questions inthe current section. The guestion you were an is highlighted. Questions you have seen are labeled
Answered, Incomplete, or Not Answered. A question is labeled Incomplete if the question requires you to select a certain number of
answer choices and you have selectad more or fawer than that numbar. Questions you have marked are indicated with a o .

To return to the question you were on, click Return.

To go to a different question, click on that question to highlight it, then click Go To Question

Question Number Status Marked Question Number Status Marked
1 Answered " | Answered
2 Answered 12 Incomplete
3 Answered 13 Incomplete )
4 Answered 14 Incomplete L4
S Answered 15 Incomplete 4
G Incomplete | . 18 Answered
7 Answered | o 17 | Ansiered )
g Answered | 18 v
9 Answered | 19
10 Answered 20

Your Quantitative Reasoning score will be determined by the number of questions
you answer correctly. Nothing is subtracted from a score if you answer a question incor-
rectly. Therefore, to maximize your scores on the Quantitative Reasoning measure, it is
best to answer every question.

Work as rapidly as you can without being careless. Since no question carries greater
weight than any other, do not waste time pondering individual questions you find
extremely difficult or unfamiliar.

You may want to go through each of the Quantitative Reasoning sections rapidly
first, stopping only to answer questions you can answer with certainty. Then go back and
answer the questions that require greater thought, concluding with the difficult ques-
tions if you have time.

During the actual administration of the revised General Test, you may work only on
one section at a time and only for the time allowed. Once you have completed a section,
you may not go back to it.

Scratch Paper

You will receive a supply of scratch paper before you begin the test. You can replenish
your supply of scratch paper as necessary throughout the test by asking the test
administrator.
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How the Quantitative Reasoning Measure Is Scored

The Quantitative Reasoning measure is section-level adaptive. This means the computer
selects the second section of a measure based on your performance on the first section.
Within each section, all questions contribute equally to the final score. First a raw score
is computed. The raw score is the number of questions you answered correctly. The raw
score is then converted to a scaled score through a process known as equating. The
equating process accounts for minor variations in difficulty from test to test as well as
the differences introduced by the section-level adaptation. Thus a given scaled score
reflects the same level of performance regardless of which second section was selected
and when the test was taken.

The Quantitative Reasoning Measure of the Paper-delivered
GRE revised General Test

Structure of the Quantitative Reasoning Measure

Measure Number of Questions Allotted Time

Quantitative Reasoning 25 questions per section 40 minutes per section
(Two sections)

The Quantitative Reasoning sections may appear in any order after section 2. The
directions at the beginning of each section specify the total number of questions in the
section and the time allowed for the section.

Test Design Features

e You are free, within any section, to skip questions and come back to them later
or change the answer to a question.

e Answers are entered in the test book, rather than a separate answer sheet.

e You will be provided with an ETS calculator to use during the Quantitative
Reasoning section; you may not use your own calculator.

Test-taking Strategies

The questions in the Quantitative Reasoning measure have a variety of formats. Some
require you to select a single answer choice, others require you to select one or more
answer choices, and yet others require you to enter a numeric answer. Make sure when
answering a question that you understand what response is required. A calculator will
be provided at the test center for use during the Quantitative Reasoning sections.
When taking a Quantitative Reasoning section, you are free, within that section, to
skip questions that you might have difficulty answering and come back to them later
during the time provided to work on that section. Also during that time you may change
the answer to any question in that section by erasing it completely and filling in an
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alternative answer. Be careful not to leave any stray marks in the answer area, as they
may be interpreted as incorrect responses. You can, however, safely make notes or
perform calculations on other parts of the page. No additional scratch paper will
be provided.

Your Quantitative Reasoning score will be determined by the number of questions you
answer correctly. Nothing is subtracted from a score if you answer a question incorrectly.
Therefore, to maximize your score on the Quantitative Reasoning measure, it is best to
answer every question.

Work as rapidly as you can without being careless. Since no question carries greater
weight than any other, do not waste time pondering individual questions you find
extremely difficult or unfamiliar.

You may want to go through each of the Quantitative Reasoning sections rapidly
first, stopping only to answer questions you can answer with certainty. Then go back and
answer the questions that require greater thought, concluding with the difficult ques-
tions if you have time.

During the actual administration of the revised General Test, you may work only on
the section the test center supervisor designates and only for the time allowed. You may
not go back to an earlier section of the test after the supervisor announces, “Please stop
work” for that section. The supervisor is authorized to dismiss you from the center for
doing so.

All answers must be recorded in the test book.

How the Quantitative Reasoning Measure Is Scored

Scoring of the Quantitative Reasoning measure is essentially a two-step process. First a
raw score is computed. The raw score is the number of questions answered correctly in
the two sections for the measure. The raw score is then converted to a scaled score
through a process known as equating. The equating process accounts for minor varia-
tions in difficulty among the different test editions. Thus a given scaled score reflects the
same level of performance regardless of which edition of the test was taken.

Score Reporting

A Quantitative Reasoning score is reported on a 130-170 score scale, in 1-point incre-
ments. If you do not answer any questions at all for the measure, you will receive a
No Score (NS) for that measure.

The ScoreSelect® Option

The ScoreSelect® option is available for both the GRE revised General Test and GRE
Subject Tests and can be used by anyone with reportable scores from the last five years.
This option lets you send institutions your best scores. For your four free score reports,
you can send scores from your Most Recent test administration or scores from All test
administrations in your reportable history. After test day, you can send scores from
your Most Recent, All, or Any specific test administration(s) for a fee when ordering
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Additional Score Reports. Just remember, scores for a test administration must be
reported in their entirety. For more information, visit www.ets.org/gre/scoreselect.

Score Reporting Time Frames

Scores from computer-delivered GRE revised General Test administrations are reported
approximately 10 to 15 days after the test date. Scores from paper-delivered administra-
tions are reported within six weeks after the test date. If you are applying to a graduate
or business school program, be sure to review the appropriate admissions deadlines and
plan to take the test in time for your scores to reach the institution.

For more information on score reporting, visit the GRE website at
www.ets.org/gre/scores/get.


http://www.ets.org/gre/scoreselect
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= Learn general problem-solving steps and strategies
= Learn the four types of GRE® Quantitative Reasoning
questions and get tips for answering each question

Your goals for
this chapter RS . . . .
= Study sample Quantitative Reasoning questions with
solutions

=> Learn how to use the on-screen calculator

Overview of the Quantitative Reasoning Measure

he Quantitative Reasoning measure of the GRE revised General Test assesses
your:

e basic mathematical skills

o understanding of elementary mathematical concepts

e ability to reason quantitatively and to model and solve problems with quantitative
methods

Some of the Quantitative Reasoning questions are posed in real-life settings, while
others are posed in purely mathematical settings. Many of the questions are “word
problems,” which must be translated and modeled mathematically. The skills, concepts,
and abilities are assessed in the four content areas below.

Arithmetic topics include properties and types of integers, such as divisibility,
factorization, prime numbers, remainders, and odd and even integers; arithmetic oper-
ations, exponents, and roots; and concepts such as estimation, percent, ratio, rate,
absolute value, the number line, decimal representation, and sequences of numbers.

Algebra topics include operations with exponents; factoring and simplifying alge-
braic expressions; relations, functions, equations, and inequalities; solving linear and
quadratic equations and inequalities; solving simultaneous equations and inequalities;
setting up equations to solve word problems; and coordinate geometry, including graphs
of functions, equations, and inequalities, intercepts, and slopes of lines.

Geometry topics include parallel and perpendicular lines, circles, triangles—
including isosceles, equilateral, and 30°-60°-90° triangles—quadrilaterals, other poly-
gons, congruent and similar figures, three-dimensional figures, area, perimeter, volume,
the Pythagorean theorem, and angle measurement in degrees. The ability to construct
proofs is not tested.
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Data analysis topics include basic descriptive statistics, such as mean, median,
mode, range, standard deviation, interquartile range, quartiles, and percentiles; inter-
pretation of data in tables and graphs, such as line graphs, bar graphs, circle graphs,
boxplots, scatterplots, and frequency distributions; elementary probability, such as prob-
abilities of compound events and independent events; random variables and probability
distributions, including normal distributions; and counting methods, such as combina-
tions, permutations, and Venn diagrams. These topics are typically taught in high school
algebra courses or introductory statistics courses. Inferential statistics is not tested.

The content in these areas includes high school mathematics and statistics at a level
that is generally no higher than a second course in algebra; it does not include
trigonometry, calculus, or other higher-level mathematics. The publication Math Review
for the GRE revised General Test, which is available in Appendix A, provides detailed
information about the content of the Quantitative Reasoning measure.

The mathematical symbols, terminology, and conventions used in the Quantitative
Reasoning measure are those that are standard at the high school level. For example, the
positive direction of a number line is to the right, distances are nonnegative, and prime
numbers are greater than 1. Whenever nonstandard notation is used in a question, it is
explicitly introduced in the question.

In addition to conventions, there are some important assumptions about numbers
and figures that are listed in the Quantitative Reasoning section directions:

e All numbers used are real numbers.

o All figures are assumed to lie in a plane unless otherwise indicated.

e Geometric figures, such as lines, circles, triangles, and quadrilaterals, are not
necessarily drawn to scale. That is, you should not assume that quantities such as
lengths and angle measures are as they appear in a figure. You should assume,
however, that lines shown as straight are actually straight, points on a line are in the
order shown, and more generally, all geometric objects are in the relative positions
shown. For questions with geometric figures, you should base your answers on
geometric reasoning, not on estimating or comparing quantities by sight or by
measurement.

e Coordinate systems, such as xy-planes and number lines, are drawn to scale;
therefore, you can read, estimate, or compare quantities in such figures by sight or
by measurement.

e Graphical data presentations, such as bar graphs, circle graphs, and line graphs,
are drawn to scale; therefore, you can read, estimate, or compare data values by
sight or by measurement.

More about conventions and assumptions appears in the publication Mathematical
Conventions for the GRE revised General Test, which is available in Appendix B.
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General Problem-solving Steps

Questions in the Quantitative Reasoning measure ask you to model and solve problems
using quantitative, or mathematical, methods. Generally, there are three basic steps in
solving a mathematics problem:

Step 1: Understand the problem
Step 2: Carry out a strategy for solving the problem
Step 3: Check your answer

Here is a description of the three steps, followed by a list of useful strategies for solving
mathematics problems.

Step 1: Understand the Problem

The first step is to read the statement of the problem carefully to make sure you under-
stand the information given and the problem you are being asked to solve.

Some information may describe certain quantities. Quantitative information may be
given in words or mathematical expressions, or a combination of both. Also, in some
problems you may need to read and understand quantitative information in data pre-
sentations, geometric figures, or coordinate systems. Other information may take the
form of formulas, definitions, or conditions that must be satisfied by the quantities. For
example, the conditions may be equations or inequalities, or may be words that can be
translated into equations or inequalities.

In addition to understanding the information you are given, it is important to
understand what you need to accomplish in order to solve the problem. For example,
what unknown quantities must be found? In what form must they be expressed?

Step 2: Carry Out a Strategy for Solving the Problem

Solving a mathematics problem requires more than understanding a description of the
problem, that is, more than understanding the quantities, the data, the conditions, the
unknowns, and all other mathematical facts related to the problem. It requires deter-
mining what mathematical facts to use and when and how to use those facts to develop
a solution to the problem. It requires a strategy.

Mathematics problems are solved by using a wide variety of strategies. Also, there
may be different ways to solve a given problem. Therefore, you should develop a reper-
toire of problem-solving strategies, as well as a sense of which strategies are likely to
work best in solving particular problems. Attempting to solve a problem without a strat-
egy may lead to a lot of work without producing a correct solution.

After you determine a strategy, you must carry it out. If you get stuck, check your
work to see if you made an error in your solution. It is important to have a flexible, open
mind-set. If you check your solution and cannot find an error or if your solution strat-
egy is simply not working, look for a different strategy.
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Step 3: Check Your Answer

When you arrive at an answer, you should check that it is reasonable and computation-
ally correct.

e Have you answered the question that was asked?

e Is your answer reasonable in the context of the question? Checking that an
answer is reasonable can be as simple as recalling a basic mathematical fact and
checking whether your answer is consistent with that fact. For example, the
probability of an event must be between 0 and 1, inclusive, and the area of a
geometric figure must be positive. In other cases, you can use estimation to
check that your answer is reasonable. For example, if your solution involves
adding three numbers, each of which is between 100 and 200, estimating the
sum tells you that the sum must be between 300 and 600.

e Did you make a computational mistake in arriving at your answer? A key-entry
error using the calculator? You can check for errors in each step in your solution.
Or you may be able to check directly that your solution is correct. For example,
if you solved the equation 7(3x —2) +4 =95 for x and got the answer x =5,
you can check your answer by substituting x =75 into the equation to see that
7(3(5) —2) +4=95.

Strategies

There are no set rules—applicable to all mathematics problems—to determine the best
strategy. The ability to determine a strategy that will work grows as you solve more and
more problems. What follows are brief descriptions of useful strategies, along with
references to questions in this chapter that you can answer with the help of particular
strategies. These strategies do not form a complete list, and, aside from grouping the first
four strategies together, they are not presented in any particular order.

The first four strategies are translation strategies, where one representation of a
mathematics problem is translated into another.

Strategy 1: Translate from Words to an Arithmetic or Algebraic Representation

Word problems are often solved by translating textual information into an arithmetic or
algebraic representation. For example, an “odd integer” can be represented by the
expression 2n + 1, where n is an integer; and the statement “the cost of a taxi trip is
$3.00, plus $1.25 for each mile” can be represented by the expression ¢ =3+ 1.25m.
More generally, translation occurs when you understand a word problem in mathemat-
ical terms in order to model the problem mathematically.

e See question 4 on page 27 and question 5 on page 35.

Strategy 2: Translate from Words to a Figure or Diagram

To solve a problem in which a figure is described but not shown, draw your own figure.
Draw the figure as accurately as possible, labeling as many parts as possible, including
any unknowns.
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Drawing figures can help in geometry problems as well as in other types of problems.
For example, in probability and counting problems, drawing a diagram can sometimes
make it easier to analyze the relevant data and to notice relationships and dependencies.

e See question 2 on page 25.

Strategy 3: Translate from an Algebraic to a Graphical Representation

Many algebra problems can be represented graphically in a coordinate system, whether
the system is a number line if the problem involves one variable, or a coordinate plane if
the problem involves two variables. Such graphs can clarify relationships that may be
less obvious in algebraic presentations.

e See question 3 on page 26.

Strategy 4: Translate from a Figure to an Arithmetic or Algebraic Representation

When a figure is given in a problem, it may be effective to express relationships among
the various parts of the figure using arithmetic or algebra.

e See question 4 on page 18 and question 3 on page 34.

Strategy 5: Simplify an Arithmetic or Algebraic Representation

Arithmetic and algebraic representations include both expressions and equations. Your
facility in simplifying a representation can often lead to a quick solution. Examples
include converting from a percent to a decimal, converting from one measurement unit
to another, combining like terms in an algebraic expression, and simplifying an equation
until its solutions are evident.

e See question 6 on page 20 and question 4 on page 35.

Strategy 6: Add to a Geometric Figure

Sometimes you can add useful lines, points, or circles to a geometric figure to facilitate
solving a problem. You can also add any given information—as well as any new infor-
mation as you derive it—to the figure to help you see relationships within the figure
more easily, for example, the length of a line segment or the measure of an angle.

e See question 3 on page 26.

Strategy 7: Find a Pattern

Patterns are found throughout mathematics. Identifying a pattern is often the first step in
understanding a complex mathematical situation. Pattern recognition yields insight that
may point in the direction of a complete solution to the problem or simply help you gen-
erate a hypothesis, which requires further exploration using another strategy. In a prob-
lem where you suspect there is a pattern but don't recognize it yet, working with
particular instances can help you identify the pattern. Once a pattern is identified, it can
be used to answer questions.

e See question 4 on page 31.
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Strategy 8: Search for a Mathematical Relationship

More general than patterns, mathematical relationships exist throughout mathematics.
Problems may involve quantities that are related algebraically, sets that are related logically,
or figures that are related geometrically. Also, there may be relationships between infor-
mation given textually, algebraically, graphically, etc. To express relationships between
quantities, it is often helpful to introduce one or more variables to represent the quantities.
Once a relationship is understood and expressed, it is often the key to solving a problem.

e See question 8 on page 22 and question 3 on page 30.

Strategy 9: Estimate

Sometimes it is not necessary to perform extensive calculations to solve a problem—it is
sufficient to estimate the answer. The degree of accuracy needed depends on the partic-
ular question being asked. Care should be taken to determine how far off your estimate
could possibly be from the actual answer to the question. Estimation can also be used to
check whether the answer to a question is reasonable.

e See question 3 on page 17 and question 4 on page 27.

Strategy 10: Trial and Error
Version 1: Make a Reasonable Guess and then Refine It

For some problems, the fastest way to a solution is to make a reasonable guess at the
answer, check it, and then improve on your guess. This is especially useful if the number
of possible answers is limited. In other problems, this approach may help you at least to
understand better what is going on in the problem.

e See question 1 on page 29.
Version 2: Try More Than One Value of a Variable

To explore problems containing variables, it is useful to substitute values for the vari-
ables. It often helps to substitute more than one value for each variable. How many
values to choose and what values are good choices depends on the problem. Also
dependent on the problem is whether this approach, by itself, will yield a solution or
whether the approach will simply help you generate a hypothesis that requires further
exploration using another strategy.

e See question 2 on page 17 and question 5 on page 19.

Strategy 11: Divide into Cases

Some problems are quite complex. To solve such problems you may need to divide them
into smaller, less complex problems, which are restricted cases of the original problem.
When you divide a problem into cases, you should consider whether or not to include
all possibilities. For example, if you want to prove that a certain statement is true for all
integers, it may be best to show that it is true for all positive integers, then show it is true
for all negative integers, and then show it is true for zero. In doing that, you will have
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shown that the statement is true for all integers, because each integer is either positive,
negative, or zero.

e See question 1 on page 16 and question 2 on page 30.

Strategy 12: Adapt Solutions to Related Problems

When solving a new problem that seems similar to a problem that you know how to
solve, you can try to solve the new problem by adapting the solution—both the strate-
gies and the results—of the problem you know how to solve.

If the differences between the new problem and the problem you know how to solve
are only surface features—for example, different numbers, different labels, or different
categories—that is, features that are not fundamental to the structure of the problem,
then solve the new problem using the same strategy as you used before.

If the differences between the new problem and the problem you know how to solve
are more than just surface features, try to modify the solution to the problem you know
how to solve to fit the conditions given in the new problem.

e See question 3 on page 30 and question 4 on page 31.

Strategy 13: Determine Whether a Conclusion Follows from the Information Given

In some problems, you are given information and a statement describing a possible con-
clusion, which may or may not follow from the information. You need to determine
whether or not the conclusion is a logical consequence of the information given.

If you think that the conclusion follows from the information, try to show it. Using
the information and any relevant mathematical relationships, try to reason step-by-step
from the information to the conclusion. Another way to show that the conclusion follows
from the information, is to show that in all cases in which the information is true, the
conclusion is also true.

If you think that the conclusion does not follow from the information, try to show
that instead. One way to show that a conclusion does not follow from the information is
to produce a counterexample. A counterexample is a case where the given information is
true but the conclusion is false. If you are unsuccessful in producing a counterexample, it
does not necessarily mean that the conclusion does not follow from the information—it
may mean that although a counterexample exists, you were not successful in finding it.

e See question 9 on page 23 and question 3 on page 38.

Strategy 14: Determine What Additional Information Is Sufficient to Solve
a Problem

Some problems cannot be solved directly from the information given, and you need to
determine what other information will help you answer the question. In that case, it is
useful to list all the information given in the problem, along with the information that
would be contained in a complete solution, and then evaluate what is missing. Sometimes
the missing information can be derived from the information given, and sometimes
it cannot.

e See question 3 on page 38.
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Quantitative Reasoning Question Types

The Quantitative Reasoning measure has four types of questions:

Quantitative Comparison questions

Multiple-choice questions—Select One Answer Choice
Multiple-choice questions—Select One or More Answer Choices
Numeric Entry questions

Each question appears either independently as a discrete question or as part of a set
of questions called a Data Interpretation set. All of the questions in a Data Interpretation
set are based on the same data presented in tables, graphs, or other displays of data.

In the computer-delivered test, you are allowed to use a basic calculator—provided
on-screen—on the Quantitative Reasoning measure. Information about using the calcu-
lator appears later in this chapter.

For the paper-delivered test, handheld calculators are provided at the test center for
use during the test. Information about using the handheld calculator to help you answer
questions appears in the free Practice Book for the Paper-based GRE revised General Test,
which is available at www.ets.org/gre/prepare.

Quantitative Comparison Questions

Description

Questions of this type ask you to compare two quantities—Quantity A and Quantity B—
and then determine which of the following statements describes the comparison.

Quantity A is greater.

Quantity B is greater.

The two quantities are equal.

The relationship cannot be determined from the information given.


http://www.ets.org/gre/prepare
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Tips for Answering

e Become familiar with the answer choices. Quantitative Comparison
questions always have the same answer choices, so get to know them,
especially the last choice, “The relationship cannot be determined from the
information given.” Never select this last choice if it is clear that the values of
the two quantities can be determined by computation. Also, if you determine
that one quantity is greater than the other, make sure you carefully select the
corresponding choice so as not to reverse the first two choices.

e Avoid unnecessary computations. Don’t waste time performing needless
computations in order to compare the two quantities. Simplify, transform, or
estimate one or both of the given quantities only as much as is necessary to
compare them.

e Remember that geometric figures are not necessarily drawn to scale. If any
aspect of a given geometric figure is not fully determined, try to redraw the
figure, keeping those aspects that are completely determined by the given
information fixed but changing the aspects of the figure that are not
determined. Examine the results. What variations are possible in the relative
lengths of line segments or measures of angles?

e Plug in numbers. If one or both of the quantities are algebraic expressions, you
can substitute easy numbers for the variables and compare the resulting
quantities in your analysis. Consider all kinds of appropriate numbers before
you give an answer: e.g., zero, positive and negative numbers, small and large
numbers, fractions and decimals. If you see that Quantity A is greater than
Quantity B in one case and Quantity B is greater than Quantity A in another
case, choose “The relationship cannot be determined from the information
given.

o Simplify the comparison. If both quantities are algebraic or arithmetic
expressions and you cannot easily see a relationship between them, you can try
to simplify the comparison. Try a step-by-step simplification that is similar to
the steps involved when you solve the equation 5=4x+ 3 for x, or similar to the

3y+2
5

steps involved when you determine that the inequality <y is equivalent

to the simpler inequality 1 <y. Begin by setting up a comparison involving the
two quantities, as follows:

Quantity A ? Quantity B

where ?/is a “placeholder” that could represent the relationship greater than (>),
less than (<), or equal to (=) or could represent the fact that the relationship
cannot be determined from the information given. Then try to simplify the
comparison, step by step, until you can determine a relationship between
simplified quantities. For example, you may conclude after the last step that ?
represents equal to (=). Based on this conclusion, you may be able to compare
Quantities A and B. To understand this strategy more fully, see sample
questions 6 to 9.
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Sample Questions

Compare Quantity A and Quantity B, using additional information centered
above the two quantities if such information is given, and select one of the
following four answer choices:

(A Quantity A is greater.

Quantity B is greater.

@© The two quantities are equal.

(D) The relationship cannot be determined from the information given.

A symbol that appears more than once in a question has the same meaning
throughout the question.

Quantity A Quantity B
1. The least prime number The greatest prime number
greater than 24 less than 28

(A Quantity A is greater.

Quantity B is greater.
(© The two quantities are equal.

(D The relationship cannot be determined from the information given.

Explanation

For the integers greater than 24, note that 25, 26, 27, and 28 are not prime
numbers, but 29 is a prime number, as are 31 and many other greater integers.
Thus, 29 is the least prime number greater than 24, and Quantity A is 29. For the
integers less than 28, note that 27, 26, 25, and 24 are not prime numbers, but 23 is
a prime number, as are 19 and several other lesser integers. Thus 23 is the greatest
prime number less than 28, and Quantity B is 23.

The correct answer is Choice A, Quantity A is greater.

This explanation uses the following strategy.
Strategy 11: Divide into Cases
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Lionel is younger than Maria.

Quantity A Quantity B
2. Twice Lionels age Maria’s age

(A Quantity A is greater.
Quantity B is greater.
(© The two quantities are equal.

(D The relationship cannot be determined from the information given.

Explanation

If Lionel’s age is 6 years and Maria’s age is 10 years, then Quantity A is greater, but
if Lionel’s age is 4 years and Maria’s age is 10 years, then Quantity B is greater.
Thus the relationship cannot be determined.

The correct answer is Choice D, the relationship cannot be determined
from the information given.

This explanation uses the following strategies.
Strategy 10: Trial and Error
Strategy 13: Determine Whether a Conclusion Follows from the Information Given

Quantity A Quantity B
3. 54% of 360 150

(A Quantity A is greater.

Quantity B is greater.
(© The two quantities are equal.

(D The relationship cannot be determined from the information given.

Explanation
Without doing the exact computation, you can see that 54 percent of 360 is greater

1
than 5 of 360, which is 180, and 180 is greater than Quantity B, 150.

Thus the correct answer is Choice A, Quantity A is greater.

This explanation uses the following strategy.
Strategy 9: Estimate
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Figure 1
Q
P 3 R
PQ=PR
Quantity A Quantity B
4. PS SR

(A Quantity A is greater.

Quantity B is greater.
(© The two quantities are equal.

(D The relationship cannot be determined from the information given.

Explanation

From Figure 1, you know that PQR is a triangle and that point S is between points
Pand R,so PS< PR and SR < PR. You are also given that PQ = PR. However,
this information is not sufficient to compare PS and SR. Furthermore, because the
figure is not necessarily drawn to scale, you cannot determine the relative sizes of
PS and SR visually from the figure, though they may appear to be equal. The
position of S can vary along side PR anywhere between P and R. Following are two
possible variations of Figure 1, each of which is drawn to be consistent with the
information PQ = PR.

Figure 2 Figure 3
Q Q
p 5 R p 5 R
PQ=PR PQ=PR

Note that Quantity A is greater in Figure 2 and Quantity B is greater in Figure 3.
Thus the correct answer is Choice D, the relationship cannot be determined
from the information given.

This explanation uses the following strategies.
Strategy 4: Translate from a Figure to an Arithmetic or Algebraic Representation
Strategy 13: Determine Whether a Conclusion Follows from the Information Given
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y=2x>+7x-3
Quantity A Quantity B
5. x y

(A Quantity A is greater.

Quantity B is greater.
(© The two quantities are equal.

(D The relationship cannot be determined from the information given.

Explanation
If x=0, then y=2(0%) +7(0) — 3 =-3, so in this case, x> y; butif x=1, then
y=2(1%)+7(1) —3 =6, so in that case, y> x.

Thus the correct answer is Choice D, the relationship cannot be
determined from the information given.

This explanation uses the following strategies.
Strategy 10: Trial and Error
Strategy 13: Determine Whether a Conclusion Follows from the Information Given

Note that plugging numbers into expressions may not be conclusive. It is conclusive,
however, if you get different results after plugging in different numbers: the conclusion
is that the relationship cannot be determined from the information given. It is also con-
clusive if there are only a small number of possible numbers to plug in and all of them
yield the same result, say, that Quantity B is greater.

Now suppose that there are an infinite number of possible numbers to plug in. If you
plug many of them in and each time the result is, for example, that Quantity A is greater,
you still cannot conclude that Quantity A is greater for every possible number that could
be plugged in. Further analysis would be necessary and should focus on whether
Quantity A is greater for all possible numbers or whether there are numbers for which
Quantity A is not greater.
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The following sample questions focus on simplifying the comparison.

y>4

Quantity A Quantity B

3y+2
5
(A Quantity A is greater.
Quantity B is greater.
(© The two quantities are equal.

(D The relationship cannot be determined from the information given.

Explanation
Set up the initial comparison:

3y +2

ey

Then simplify:
Step 1: Multiply both sides by 5 to get
3y+2[@5y
Step 2: Subtract 3y from both sides to get
2092y
Step 3: Divide both sides by 2 to get
18y

The comparison is now simplified as much as possible. In order to compare 1
and y, note that you are given the information y >4 (above Quantities A and B).
It follows from y >4 that y>1, or 1<y, so thatin the comparison 1[y, the
placeholder [d represents less than (<): 1< y.

However, the problem asks for a comparison between Quantity A and
Quantity B, not a comparison between 1 and y. To go from the comparison
between 1 and y to a comparison between Quantities A and B, start with the last
comparison, 1<y, and carefully consider each simplification step in reverse order
to determine what each comparison implies about the preceding comparison, all
the way back to the comparison between Quantities A and B if possible. Since
step 3 was “divide both sides by 2, multiplying both sides of the comparison
1 <y by 2 implies the preceding comparison 2 <2y, thus reversing step 3. Each
simplification step can be reversed as follows:

e Reverse step 3: multiply both sides by 2.
e Reverse step 2: add 3y to both sides.
e Reverse step 1: divide both sides by 5.
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When each step is reversed, the relationship remains less than (<), so Quantity A
is less than Quantity B.
Thus the correct answer is Choice B, Quantity B is greater.

This explanation uses the following strategy.
Strategy 5: Simplify an Arithmetic or Algebraic Representation

While some simplification steps like subtracting 3 from both sides or dividing both sides
by 10 are always reversible, it is important to note that some steps, like squaring both
sides, may not be reversible.

Also, note that when you simplify an inequality, the steps of multiplying or dividing
both sides by a negative number change the direction of the inequality; for example, if
x<y, then —x >—y. So the relationship in the final, simplified inequality may be the
opposite of the relationship between Quantities A and B. This is another reason to
consider the impact of each step carefully.

Quantity A Quantity B
- 230 _ 229 228
2

(A Quantity A is greater.

Quantity B is greater.
(© The two quantities are equal.

(D The relationship cannot be determined from the information given.

Explanation
Set up the initial comparison:
230 _ 929

2
—?228
5

Then simplify:
Step 1: Multiply both sides by 2 to get
230 _ 229 229
Step 2: Add 2?° to both sides to get
230 229 + 229
Step 3: Simplify the right-hand side using the fact that (2)(2%°) =2% to get
23072]230
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The resulting relationship is equal to (=). In reverse order, each simplification step
implies equal to in the preceding comparison. So Quantities A and B are also equal.
Thus the correct answer is Choice C, the two quantities are equal.

This explanation uses the following strategy.
Strategy 5: Simplify an Arithmetic or Algebraic Representation

Quantity A Quantity B
8. xX*+1 2x—1

(A Quantity A is greater.
Quantity B is greater.
(© The two quantities are equal.

(D The relationship cannot be determined from the information given.

Explanation
Set up the initial comparison:

K+ 1[02x-1
Then simplify by noting that the quadratic polynomial x*—2x+1 can be factored:
Step 1: Subtract 2x from both sides to get

x=2x+1[ -1
Step 2: Factor the left-hand side to get
(x—1)2[ -1

The left-hand side of the comparison is the square of a number. Since the square
of a number is always greater than or equal to 0, and 0 is greater than —1, the
simplified comparison is the inequality (x —1)?>>—1 and the resulting relationship
is greater than (>). In reverse order, each simplification step implies the inequality
greater than (>) in the preceding comparison. Therefore Quantity A is greater than
Quantity B.

The correct answer is Choice A, Quantity A is greater.

This explanation uses the following strategies.
Strategy 5: Simplify an Arithmetic or Algebraic Representation
Strategy 8: Search for a Mathematical Relationship
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w>1
Quantity A Quantity B
9. 7w—4 2w+5

(A Quantity A is greater.

Quantity B is greater.
(© The two quantities are equal.

(D The relationship cannot be determined from the information given.

Explanation
Set up the initial comparison:

Tw—4[@2w+5

Then simplify:
Step 1: Subtract 2w from both sides and add 4 to both sides to get
5wi29
Step 2: Divide both sides by 5 to get
9
2 —
will-

The comparison cannot be simplified any further. Although you are given that

w> 1, you still don't know how w compares to g, or 1.8. For example, if w=1.5,

then w< 1.8, butif w=2, then w> 1.8. In other words, the relationship between
w and g cannot be determined.

Note that each of these simplification steps is reversible, so in reverse order,
each simplification step implies that the relationship cannot be determined in the
preceding comparison. Thus the relationship between Quantities A and B cannot
be determined.

The correct answer is Choice D, the relationship cannot be determined
from the information given.

This explanation uses the following strategies.
Strategy 5: Simplify an Arithmetic or Algebraic Representation
Strategy 13: Determine Whether a Conclusion Follows from the Information Given
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The strategy of simplifying the comparison works most efficiently when you note that a
simplification step is reversible while actually taking the step. Here are some common
steps that are always reversible:

e Adding any number or expression to both sides of a comparison
e Subtracting any number or expression from both sides

e Multiplying both sides by any nonzero number or expression

o Dividing both sides by any nonzero number or expression

Remember that if the relationship is an inequality, multiplying or dividing both sides
by any negative number or expression will yield the opposite inequality. Be aware that
some common operations like squaring both sides are generally not reversible and may
require further analysis using other information given in the question in order to justify
reversing such steps.

Multiple-choice Questions—Select One Answer Choice

Description

These questions are multiple-choice questions that ask you to select only one answer
choice from a list of five choices.

Tips for Answering

e Use the fact that the answer is there. If your answer is not one of the five
answer choices given, you should assume that your answer is incorrect and do
the following:
¢ Reread the question carefully—you may have missed an important detail or
misinterpreted some information.

¢ Check your computations—you may have made a mistake, such as
mis-keying a number on the calculator.

¢ Reevaluate your solution method—you may have a flaw in your reasoning.

e Examine the answer choices. In some questions you are asked explicitly which
of the choices has a certain property. You may have to consider each choice
separately, or you may be able to see a relationship between the choices that
will help you find the answer more quickly. In other questions, it may be helpful
to work backward from the choices, say, by substituting the choices in an
equation or inequality to see which one works. However, be careful, as that
method may take more time than using reasoning.

e For questions that require approximations, scan the answer choices to see
how close an approximation is needed. In other questions, too, it may be
helpful to scan the choices briefly before solving the problem to get a better
sense of what the question is asking. If computations are involved in the
solution, it may be necessary to carry out all computations exactly and round
only your final answer in order to get the required degree of accuracy. In other
questions, you may find that estimation is sufficient and will help you avoid
spending time on long computations.
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Sample Questions

| Select a single answer choice.

1. If 5x+32=4-2x, what is the value of x ?
@A —4
-3
© 4
O 7
® 12

Explanation

Solving the equation for x, you get 7x =-28, and so x=—4.
The correct answer is Choice A, —4.

This explanation uses the following strategy.
Strategy 5: Simplify an Arithmetic or Algebraic Representation

2. Which of the following numbers is farthest from the number 1 on the number

line?
@& -10
-5

)
& 10

Explanation

Circling each of the answer choices in a sketch of the number line (Figure 4) shows
that of the given numbers, —10 is the greatest distance from 1.

-ttt
1G5 876 ()43 2-1()1 2 3 4(s)e 7 8 s(Wu

Figure 4

Another way to answer the question is to remember that the distance between
two numbers on the number line is equal to the absolute value of the difference of
the two numbers. For example, the distance between —10 and 1is |-10—1| =11,
and the distance between 10 and 1is |10 —1|=[9|=09.

The correct answer is Choice A, —10.

This explanation uses the following strategy.
Strategy 2: Translate from Words to a Figure or Diagram
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y=fx)

1__
1 1 1 1 IO_ i 1 1 1 1 - x
Figure 5

3. 'The figure above shows the graph of the function fdefined by f(x) = |2x| + 4
for all numbers x. For which of the following functions g, defined for all
numbers x, does the graph of g intersect the graph of f?

@A glx)=x-2
gx)=x+3
© glx)=2x-2
D glx)=2x+3
® glx)=3x-2
Explanation

You can see that all five choices are linear functions whose graphs are lines with
various slopes and y-intercepts. The graph of Choice A is a line with slope 1 and
y-intercept —2, shown in Figure 6.

y=f(x)

Figure 6
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It is clear that this line will not intersect the graph of fto the left of the y-axis. To
the right of the y-axis, the graph of fis a line with slope 2, which is greater than
slope 1. Consequently, as the value of x increases, the value of y increases faster for
fthan for g, and therefore the graphs do not intersect to the right of the y-axis.
Choice B is similarly ruled out. Note that if the y-intercept of either of the lines in
Choices A and B were greater than or equal to 4 instead of less than 4, they would
intersect the graph of f.

Choices C and D are lines with slope 2 and y-intercepts less than 4. Hence,
they are parallel to the graph of f (to the right of the y-axis) and therefore will not
intersect it. Any line with a slope greater than 2 and a y-intercept less than 4, like
the line in Choice E, will intersect the graph of f (to the right of the y-axis).

The correct answer is Choice E, g(x) =3x—2.

This explanation uses the following strategies.

Strategy 3: Translate from an Algebraic to a Graphical Representation
Strategy 6: Add to a Geometric Figure

Strategy 8: Search for a Mathematical Relationship

4. A car got 33 miles per gallon using gasoline that cost $2.95 per gallon.
Approximately what was the cost, in dollars, of the gasoline used in driving
the car 350 miles?

@ $10
$20
© $30
D $40
@ $50

Explanation
Scanning the answer choices indicates that you can do at least some estimation

350
and still answer confidently. The car used 33 gallons of gasoline, so the cost was

350
&
a little low, 10, and estimating 2.95 a little high, 3, to get approximately
(10)(3) = 30 dollars. You can also use the calculator to compute a more exact
answer and then round the answer to the nearest 10 dollars, as suggested by the
answer choices. The calculator yields the decimal 31.287. . ., which rounds to
30 dollars.

Thus the correct answer is Choice C, $30.

)(2.95) dollars You can estimate the product (%)(2.95) by estimating %

This explanation uses the following strategies.
Strategy 1: Translate from Words to an Arithmetic or Algebraic Representation
Strategy 9: Estimate
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5. A certain jar contains 60 jelly beans—22 white, 18 green, 11 yellow, 5 red, and
4 purple. If a jelly bean is to be chosen at random, what is the probability that
the jelly bean will be neither red nor purple?

@ 0.09
0.15
© 0.54
D 0.85
@® 091

Explanation
Since there are 5 red and 4 purple jelly beans in the jar, there are 51 that are neither

red nor purple, and the probability of selecting one of these is % Since all of the

answer choices are decimals, you must convert the fraction to its decimal
equivalent, 0.85.
Thus the correct answer is Choice D, 0.85.

This explanation uses the following strategies.
Strategy 1: Translate from Words to an Arithmetic or Algebraic Representation
Strategy 5: Simplify an Arithmetic or Algebraic Representation

Multiple-choice Questions—Select One or More Answer Choices

Description

These questions are multiple-choice questions that ask you to select one or more answer
choices from a list of choices. A question may or may not specify the number of choices
to select. These questions are marked with square boxes beside the answer choices, not
circles or ovals.

Tips for Answering

e Note whether you are asked to indicate a specific number of answer
choices or all choices that apply. In the latter case, be sure to consider all of
the choices, determine which ones are correct, and select all of those and only
those choices. Note that there may be only one correct choice.

¢ In some questions that involve conditions that limit the possible values of
numerical answer choices, it may be efficient to determine the least and/or
the greatest possible value. Knowing the least and/or greatest possible value
may enable you to quickly determine all of the choices that are correct.

e Avoid lengthy calculations by recognizing and continuing numerical
patterns.
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Sample Questions

Select one or more answer choices according to the specific question
directions.

If the question does not specify how many answer choices to select, select all
that apply.

e The correct answer may be just one of the choices or as many as all of the
choices, depending on the question.

¢ No credit is given unless you select all of the correct choices and no others.

If the question specifies how many answer choices to select, select exactly that
number of choices.

1. Which two of the following numbers have a product that is between —1 and 0 ?

Indicate both of the numbers.

20
-10
2

D] 3

Explanation

For this question, you must select a pair of answer choices. The product of the pair
must be negative, so the possible products are (—20)(27%), (-20)(372), (-10)(27),
and (-10)(372). The product must also be greater than —1. The first product is

=20 20 20

——=——"—<-1, the second product is —20__20_ —1, and the third product is
24 16 32 9

-10 10

—— =——">-1, sovyou can stop there.
24 16 Y P

The correct answer consists of Choices B (—10) and C (274).

This explanation uses the following strategies.

Strategy 1: Translate from Words to an Arithmetic or Algebraic Representation
Strategy 10: Trial and Error
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2. Which of the following integers are multiples of both 2 and 3 ?

Indicate all such integers.

A] 8
B] 9
[C] 12
D] 18
E] 21
[F] 36

Explanation

You can first identify the multiples of 2, which are 8, 12, 18, and 36, and then
among the multiples of 2 identify the multiples of 3, which are 12, 18, and 36.
Alternatively, if you realize that every number that is a multiple of 2 and 3 is also a
multiple of 6, you can identify the choices that are multiples of 6.

The correct answer consists of Choices C (12), D (18), and F (36).

This explanation uses the following strategies.
Strategy 1: Translate from Words to an Arithmetic or Algebraic Representation
Strategy 11: Divide into Cases

3. Each employee of a certain company is in either Department X or Department
Y, and there are more than twice as many employees in Department X as in
Department Y. The average (arithmetic mean) salary is $25,000 for the
employees in Department X and $35,000 for the employees in Department Y.
Which of the following amounts could be the average salary for all of the
employees of the company?

Indicate all such amounts.

$26,000
$28,000
$29,000
$30,000
$31,000
$32,000
$34,000

DiciEICEIE

Explanation

One strategy for answering this kind of question is to find the least and/or greatest
possible value. Clearly the average salary is between $25,000 and $35,000, and all of
the answer choices are in this interval. Since you are told that there are more employ-
ees with the lower average salary, the average salary of all employees must be less
than the average of $25,000 and $35,000, which is $30,000. If there were exactly twice
as many employees in Department X as in Department Y, then the average salary for
all employees would be, to the nearest dollar, the following weighted mean,

(2)(25,000) + (1)(35,000)

. 2+1

= 28,333 dollars
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where the weight for $25,000 is 2 and the weight for $35,000 is 1. Since there are
more than twice as many employees in Department X as in Department Y, the actual
average salary must be even closer to $25,000 because the weight for $25,000 is
greater than 2. This means that $28,333 is the greatest possible average. Among the
choices given, the possible values of the average are therefore $26,000 and $28,000.

Thus the correct answer consists of Choices A ($26,000) and B ($28,000).

Intuitively, you might expect that any amount between $25,000 and $28,333 is
a possible value of the average salary. To see that $26,000 is possible, in the
weighted mean above, use the respective weights 9 and 1 instead of 2 and 1. To see
that $28,000 is possible, use the respective weights 7 and 3.

This explanation uses the following strategies.

Strategy 1: Translate from Words to an Arithmetic or Algebraic Representation
Strategy 8: Search for a Mathematical Relationship

Strategy 12: Adapt Solutions to Related Problems

4. Which of the following could be the units digit of 57", where # is a positive
integer?

Indicate all such digits.
0

HHEQHEEE A E P
O 0 N N Ul o W N

Explanation

The units digit of 57" is the same as the units digit of 7" for all positive integers .
To see why this is true for n=2, compute 57 by hand and observe how its units
digit results from the units digit of 72. Because this is true for every positive
integer n, you need to consider only powers of 7. Beginning with n=1 and
proceeding consecutively, the units digits of 7, 72, 7°, 7%, and 7° are 7,9, 3, 1, and
7, respectively. In this sequence, the first digit, 7, appears again, and the pattern
of four digits, 7, 9, 3, 1, repeats without end. Hence, these four digits are the only
possible units digits of 7" and therefore of 57".

The correct answer consists of Choices B (1), D (3), H (7), and J (9).

This explanation uses the following strategies.
Strategy 7: Find a Pattern
Strategy 12: Adapt Solutions to Related Problems
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Numeric Entry Questions

Description

Questions of this type ask you either to enter your answer as an integer or a decimal in
a single answer box or to enter it as a fraction in two separate boxes—one for the numer-
ator and one for the denominator. In the computer-delivered test, use the computer
mouse and keyboard to enter your answer.

Tips for Answering

e Make sure you answer the question that is asked. Since there are no answer
choices to guide you, read the question carefully and make sure you provide
the type of answer required. Sometimes there will be labels before or after the
answer box to indicate the appropriate type of answer. Pay special attention to
units such as feet or miles, to orders of magnitude such as millions or billions,
and to percents as compared with decimals.

¢ If you are asked to round your answer, make sure you round to the
required degree of accuracy. For example, if an answer of 46.7 is to be
rounded to the nearest integer, you need to enter the number 47. If your
solution strategy involves intermediate computations, you should carry out all
computations exactly and round only your final answer in order to get the
required degree of accuracy. If no rounding instructions are given, enter the
exact answer.

e Examine your answer to see if it is reasonable with respect to the
information given. You may want to use estimation or another solution path
to double-check your answer.
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Sample Questions

Enter your answer as an integer or a decimal if there is a single answer box OR
as a fraction if there are two separate boxes—one for the numerator and one
for the denominator.

To enter an integer or a decimal, either type the number in the answer box
using the keyboard or use the Transfer Display button on the calculator.

o First, click on the answer box—a cursor will appear in the box—and then
type the number.

e To erase a number, use the Backspace key.

¢ For a negative sign, type a hyphen. For a decimal point, type a period.

e Toremove a negative sign, type the hyphen again and it will disappear; the
number will remain.

e The Transfer Display button on the calculator will transfer the calculator
display to the answer box.

e Equivalent forms of the correct answer, such as 2.5 and 2.50, are all correct.

e Enter the exact answer unless the question asks you to round your answer.

To enter a fraction, type the numerator and the denominator in the respective
boxes using the keyboard.

e For anegative sign, type a hyphen; to remove it, type the hyphen again.
A decimal point cannot be used in a fraction.
e The Transfer Display button on the calculator cannot be used for a fraction.
e Fractions do not need to be reduced to lowest terms, though you may need
to reduce your fraction to fit in the boxes.

1. One pen costs $0.25 and one marker costs $0.35. At those prices, what is the
total cost of 18 pens and 100 markers?

$

Explanation
Multiplying $0.25 by 18 yields $4.50, which is the cost of the 18 pens; and
multiplying $0.35 by 100 yields $35.00, which is the cost of the 100 markers.
The total cost is therefore $4.50 + $35.00 = $39.50. Equivalent decimals, such as
$39.5 or $39.500, are considered correct.

Thus the correct answer is $39.50 (or equivalent).

Note that the dollar symbol is in front of the answer box, so the symbol $ does
not need to be entered in the box. In fact, only numbers, a decimal point, and a
negative sign can be entered in the answer box.

This explanation uses the following strategy.
Strategy 1: Translate from Words to an Arithmetic or Algebraic Representation

|
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2. Rectangle R has length 30 and width 10, and square S has length 5. The
perimeter of S is what fraction of the perimeter of R ?

Explanation
The perimeter of Ris 30+ 10+ 30 + 10 = 80, and the perimeter of Sis (4)(5) = 20.

2 2
Therefore, the perimeter of S is 8—8 of the perimeter of R. To enter the answer %,

you should enter the numerator 20 in the top box and the denominator 80 in the
bottom box. Because the fraction does not need to be reduced to lowest terms,

. . . 20 . . . .
any fraction that is equivalent to 50 18 also considered correct, as long as it fits in

2 1
the boxes. For example, both of the fractions n and 7 e considered correct.
20
Thus the correct answer is 20 (or any equivalent fraction).

This explanation uses the following strategy.
Strategy 1: Translate from Words to an Arithmetic or Algebraic Representation

RESULTS OF A USED-CAR AUCTION

Small Cars  Large Cars
Number of cars offered 32 23
Number of cars sold 16 20
Projected sales total for cars offered (in thousands) $70 $150
Actual sales total (in thousands) $41 $120
Figure 7

3. For the large cars sold at an auction that is summarized in the table above,
what was the average sale price per car?

$

Explanation

From Figure 7, you see that the number of large cars sold was 20 and the sales total

for large cars was $120,000 (not $120). Thus the average sale price per car was

$120,000
20
The correct answer is $6,000 (or equivalent).

(Note that the comma in 6,000 will appear automatically in the answer box in
the computer-delivered test.)

= $6,000.

This explanation uses the following strategy.
Strategy 4: Translate from a Figure to an Arithmetic or Algebraic Representation
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4. A merchant made a profit of $5 on the sale of a sweater that cost the merchant
$15. What is the profit expressed as a percent of the merchant’s cost?

Give your answer to the nearest whole percent.

%

Explanation

The percent profit is (%)(IOO) =33.333...=233.3 percent, which is 33%, to the
nearest whole percent.

Thus the correct answer is 33% (or equivalent).

If you use the calculator and the Transfer Display button, the number that will
be transferred to the answer box is 33.333333, which is incorrect since it is not
given to the nearest whole percent. You will need to adjust the number in the
answer box by deleting all of the digits to the right of the decimal point (using the
Backspace key).

Also, since you are asked to give the answer as a percent, the decimal equivalent
of 33 percent, which is 0.33, is incorrect. The percent symbol next to the answer box
indicates that the form of the answer must be a percent. Entering 0.33 in the box
would give the erroneous answer 0.33%.

This explanation uses the following strategies.
Strategy 1: Translate from Words to an Arithmetic or Algebraic Representation
Strategy 5: Simplify an Arithmetic or Algebraic Representation

5.  Working alone at its constant rate, machine A produces k liters of a chemical
in 10 minutes. Working alone at its constant rate, machine B produces k liters
of the chemical in 15 minutes. How many minutes does it take machines A
and B, working simultaneously at their respective constant rates, to produce
k liters of the chemical?

minutes

Explanation
Machine A produces % liters per minute, and machine B produces % liters per

minute. So when the machines work simultaneously, the rate at which the chemical
. . ..k k 1 1
is produced is the sum of these two rates, whichis —+—=k{—+—| =

10 15 10 15

25\ k
k (ﬁ) =% liters per minute. To compute the time required to produce k liters at

this rate, divide the amount k by the rate % to get Tk =6.

6
Therefore, the correct answer is 6 minutes (or equivalent).
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One way to check that the answer of 6 minutes is reasonable is to observe that
if the slower rate of machine B were the same as machine A’s faster rate of k liters
in 10 minutes, then the two machines, working simultaneously, would take half the
time, or 5 minutes, to produce the k liters. So the answer has to be greater than
5 minutes. Similarly, if the faster rate of machine A were the same as machine B’s
slower rate of k liters in 15 minutes, then the two machines would take half the
time, or 7.5 minutes, to produce the k liters. So the answer has to be less than
7.5 minutes. Thus the answer of 6 minutes is reasonable compared to the lower
estimate of 5 minutes and the upper estimate of 7.5 minutes.

This explanation uses the following strategies.

Strategy 1: Translate from Words to an Arithmetic or Algebraic Representation
Strategy 5: Simplify an Arithmetic or Algebraic Representation

Strategy 8: Search for a Mathematical Relationship

Data Interpretation Sets

Description

Data Interpretation questions are grouped together and refer to the same table, graph, or
other data presentation. These questions ask you to interpret or analyze the given data.
The types of questions may be Multiple-choice (both types) or Numeric Entry.

Tips for Answering

e Scan the data presentation briefly to see what it is about, but do not spend
time studying all of the information in detail. Focus on those aspects of the
data that are necessary to answer the questions. Pay attention to the axes and
scales of graphs; to the units of measurement or orders of magnitude (such as
billions) that are given in the titles, labels, and legends; and to any notes that
clarify the data.

e Bar graphs and circle graphs, as well as other graphical displays of data,
are drawn to scale, so you can read or estimate data visually from such
graphs. For example, you can use the relative sizes of bars or sectors to
compare the quantities that they represent, but be aware of broken scales
and of bars that do not start at 0.

e The questions are to be answered only on the basis of the data presented,
everyday facts (such as the number of days in a year), and your knowledge
of mathematics. Do not make use of specialized information you may recall
from other sources about the particular context on which the questions are
based unless the information can be derived from the data presented.
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Sample Questions

Questions 1 to 3 are based on the following data.

ANNUAL PERCENT CHANGE IN DOLLAR AMOUNT OF SALES
AT FIVE RETAIL STORES FROM 2006 TO 2008

Percent Change Percent Change
Store from 2006 to 2007 from 2007 to 2008
p 10 -10
Q =20 9
R 5 12
S =7 -15
T 17 -8
Figure 8

1. If the dollar amount of sales at Store P was $800,000 for 2006, what was the
dollar amount of sales at that store for 2008 ?

@A $727,200
$792,000
© $800,000
@O $880,000
& $968,000

Explanation

According to Figure 8, if the dollar amount of sales at Store P was $800,000 for
2006, then it was 10 percent greater for 2007, which is 110 percent of that amount,
or $880,000. For 2008 the amount was 90 percent of $880,000, which is $792,000.

The correct answer is Choice B, $792,000.

Note that an increase of 10 percent for one year and a decrease of 10 percent
for the following year does not result in the same dollar amount as the original
dollar amount because the base that is used in computing the percents is $800,000
for the first change but $880,000 for the second change.

This explanation uses the following strategies.
Strategy 4: Translate from a Figure to an Arithmetic or Algebraic Representation
Strategy 5: Simplify an Arithmetic or Algebraic Representation
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2. At Store T, the dollar amount of sales for 2007 was what percent of the dollar
amount of sales for 2008 ?

Give your answer to the nearest 0.1 percent.

%

Explanation

If A is the dollar amount of sales at Store T for 2007, then 8 percent of A, or 0.084,

is the amount of decrease from 2007 to 2008. Thus A — 0.08A4 = 0.92A is the dollar

amount for 2008. Therefore, the desired percent can be obtained by dividing A by
A1

0.924  0.92

rounded to the nearest 0.1 percent, this number is 108.7%.

Thus the correct answer is 108.7% (or equivalent).

0.92A, which equals =1.0869565. ... Expressed as a percent and

This explanation uses the following strategies.
Strategy 4: Translate from a Figure to an Arithmetic or Algebraic Representation
Strategy 5: Simplify an Arithmetic or Algebraic Representation

3. Based on the information given, which of the following statements must be true?
Indicate all such statements.

For 2008 the dollar amount of sales at Store R was greater than that at each
of the other four stores.

The dollar amount of sales at Store S for 2008 was 22 percent less than that for
2006.

The dollar amount of sales at Store R for 2008 was more than 17 percent
greater than that for 2006.

Explanation

For Choice A, since the only data given in Figure 8 are percent changes from year to
year, there is no way to compare the actual dollar amount of sales at the stores for
2008 or for any other year. Even though Store R had the greatest percent increase
from 2006 to 2008, its actual dollar amount of sales for 2008 may have been much
smaller than that for any of the other four stores, and therefore Choice A is not
necessarily true.

For Choice B, even though the sum of the two percent decreases would suggest a
22 percent decrease, the bases of the percents are different. If B is the dollar amount
of sales at Store S for 2006, then the dollar amount for 2007 is 93 percent of B, or
0.93B, and the dollar amount for 2008 is given by (0.85)(0.93)B, which is 0.7905B.
Note that this represents a percent decrease of 100 — 79.05=20.95 percent, which is
not equal to 22 percent, and so Choice B is not true.

For Choice C, if C is the dollar amount of sales at Store R for 2006, then the
dollar amount for 2007 is given by 1.05C and the dollar amount for 2008 is given by
(1.12)(1.05)C, whichis 1.176C. Note that this represents a 17.6 percent increase,
which is greater than 17 percent, so Choice C must be true.
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Therefore the correct answer consists of only Choice C (The dollar amount
of sales at Store R for 2008 was more than 17 percent greater than that for 2006).

This explanation uses the following strategies.

Strategy 1: Translate from Words to an Arithmetic or Algebraic Representation
Strategy 4: Translate from a Figure to an Arithmetic or Algebraic Representation
Strategy 5: Simplify an Arithmetic or Algebraic Representation

Strategy 13: Determine Whether a Conclusion Follows from the Information Given
Strategy 14: Determine What Additional Information Is Sufficient to Solve a Problem

Using the Calculator

Sometimes the computations you need to do in order to answer a question in the
Quantitative Reasoning measure are somewhat time-consuming, like long division, or
involve square roots. For such computations, you can use the on-screen calculator
provided in the computer-delivered test. The on-screen calculator is shown in Figure 9.

Calculator [X]
| 0.

MRE| MC|M+| | (

7|89 +]||C
4|56 | X||CE
1((2((3]||—|
T

Q. ||l+|=

Transfer Display

Figure 9

Although the calculator can shorten the time it takes to perform computations, keep
in mind that the calculator provides results that supplement, but do not replace, your
knowledge of mathematics. You must use your mathematical knowledge to determine
whether the calculator’s results are reasonable and how the results can be used to answer
a question.

Here are some general guidelines for calculator use in the Quantitative Reasoning
measure:

e Most of the questions don’t require difficult computations, so don’t use the
calculator just because it’s available.

e Use it for calculations that you know are tedious, such as long division, square
roots, and addition, subtraction, or multiplication of numbers that have several

digits.
q
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e Avoid using it for simple computations that are quicker to do mentally, such as
10 — 490, (4)(70), %, V25, and 302,

e Avoid using it to introduce decimals if you are asked to give an answer as a
fraction.

e Some questions can be answered more quickly by reasoning and estimating than
by using the calculator.

e If you use the calculator, estimate the answer beforehand so that you can
determine whether the calculator’s answer is “in the ballpark.” This may help you
avoid key-entry errors.

The following guidelines are specific to the on-screen calculator in the computer-
delivered test:

e When you use the computer mouse or the keyboard to operate the calculator,
take care not to mis-key a number or operation.

e Note all of the calculator’s buttons, including Transfer Display.

e The Transfer Display button can be used on Numeric Entry questions with a single
answer box. This button will transfer the calculator display to the answer box. You
should check that the transferred number has the correct form to answer the ques-
tion. For example, if a question requires you to round your answer or convert your
answer to a percent, make sure that you adjust the transferred number accordingly.

o Take note that the calculator respects order of operations, which is a mathemati-
cal convention that establishes which operations are performed before others in a
mathematical expression that has more than one operation. The order is as
follows: parentheses, exponentiation (including square roots), multiplications and
divisions (from left to right), additions and subtractions (from left to right). With
respect to order of operations, the value of the expression 1 + 2 X 4 is 9 because
the expression is evaluated by first multiplying 2 and 4 and then by adding 1 to
the result. This is how the on-screen calculator in the Quantitative Reasoning
measure performs the operations. (Note that many basic calculators follow a dif-
ferent convention, whereby they perform multiple operations in the order that
they are entered into the calculator. For such calculators, the result of entering
1 +2x41is 12. To get this result, the calculator adds 1 and 2, displays a result of 3,
then multiplies 3 and 4, and displays a result of 12.)

e In addition to parentheses, the on-screen calculator has one memory location
and three memory buttons that govern it: memory recall [MR], memory clear
, and memory sum [M+]. These buttons function as they normally do on
most basic calculators.

e Some computations are not defined for real numbers: for example, division by
zero or taking the square root of a negative number. If you enter 6 [+] 0 [=], the
word Error will be displayed. Similarly, if you enter 1 [£] [V |, then Error will be
displayed. To clear the display, you must press the clear button [C].

e The calculator displays up to eight digits. If a computation results in a number
greater than 99,999,999, then Error will be displayed. For example, the calculation
10,000,000 [x] 10 [=] results in Error. The clear button [C] must be used to clear the
display. If a computation results in a positive number less than 0.00000001, or
1078, then 0 will be displayed.
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Below are some examples of computations using the calculator.

6.73
1. Compute 4+T.

Explanation

Enter 4 [+] 6.73 [+] 2 [=] to get 7.365. Alternatively, enter 6.73 [+] 2 [=] to get 3.365,
and then enter [+] 4 [=] to get 7.365.

84+93

2. Compute —
70

Explanation

Since division takes precedence over addition in the order of operations, you need
to override that precedence in order to compute this fraction. Here are two ways to
do that. You can use the parentheses for the addition in the numerator, entering
8.4[+]9.3])] [+] 70 [=][£] to get —0.2528571. Or you can use the equals sign after
9.3, entering 8.4 [+] 9.3[=][+] 70 [=][£] to get the same result. In the second way,
note that pressing the first[=] is essential, because without it, 8.4 [+] 9.3[+] 70 [=]
instead.

would erroneously compute —(8.4 + %

8.4+9.3

70
decimal —0.25285714, where the digits 285714 repeat without end, but the
calculator rounds the decimal to —0.2528571.

Incidentally, the exact value of the expression — is the repeating

3. Find the length, to the nearest 0.01, of the hypotenuse of a right triangle with
legs of length 21 and 54; that is, use the Pythagorean theorem and calculate

V212 +542%.

Explanation

Enter 21 [X] 21 [+] 54 [x] 54 [=] W[ ] to get 57.939624. Again, pressing the [=] before
the /'] is essential because 21 [x] 21 [+] 54 [X] 54 [\ | [=] would erroneously compute
212 + 54+/54. This is because the square root would take precedence over the
multiplication in the order of operations. Note that parentheses could be used, as
in[(]21 [x] 21])] 54 [x] 54)][=] ], but they are not necessary because the
multiplications already take precedence over the addition.

Incidentally, the exact answer is a nonterminating, nonrepeating decimal, or
an irrational number, but the calculator rounds the decimal to 57.939624. Finally,
note that the problem asks for the answer to the nearest 0.01, so the correct answer
is 57.94.
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4. Compute (—15)°.

Explanation

Enter 15 15 15 [+] [=] to get —3,375.

5. Convert 6 miles per hour to feet per second.

Explanation

The solution to this problem uses the conversion factors 1 mile = 5,280 feet and
1 hour = 3,600 seconds as follows:

second

(6 miles)(5,280 feet )( 1 hour ) _, feet
1 mile

1 hour 3,600 seconds

Enter 6 [x] 5280 [+] 3600 [=] to get 8.8. Alternatively, enter 6 [x] 5280 [=] to get the
result 31,680, and then enter [+] 3600 [=] to get 8.8 feet per second.

6. Ata fund-raising event, 43 participants donated $60 each, 21 participants
donated $80 each, and 16 participants donated $100 each. What was the
average (arithmetic mean) donation per participant, in dollars?

Explanation
The solution to this problem is to compute the weighted mean

(43)(60) + (21)(80) + (16)(

43+21+16
for this computation as follows:

Enter 43 [x] 60 [=][M+] 21 [X] 80 [=][M+] 16 [x] 100 [=] M+] MR] [+] [(]43 [+]
21 [+] 16)][=] to get 73.25, or $73.25 per participant.

When the button is first used, the number in the calculator display is
stored in memory and an M appears to the left of the display to show that
the memory function is in use. Each subsequent use of the button adds the
number in the current display to the number stored in memory and replaces
the number stored in memory by the sum. When the button is pressed in the
computation above, the current value in memory, 5,860, is displayed. To clear the
memory, use the button, and the M next to the display disappears.

100) " You can use the memory buttons and parentheses




\CR e 3 d = Practice answering GRE® questions in arithmetic
this chapter => Review answers and explanations, particularly for
questions you answered incorrectly

his chapter contains GRE Quantitative Reasoning practice questions that involve
arithmetic.

Arithmetic topics include properties and types of integers, such as divisibility, factor-
ization, prime numbers, remainders, and odd and even integers; arithmetic operations,
exponents, and roots; and concepts such as estimation, percent, ratio, rate, absolute
value, the number line, decimal representation, and sequences of numbers.

The questions are arranged by question type: Quantitative Comparison questions,
followed by both types of Multiple-choice questions, and then Numeric Entry questions.

Following the questions is an answer key for quick reference. Then, at the end of the
chapter, you will find complete explanations for every question. Each explanation is
presented with the corresponding question for easy reference.

Review the answers and explanations carefully, paying particular attention to expla-
nations for questions that you answered incorrectly.

Before answering the practice questions, read the Quantitative Reasoning section
directions that begin on the following page. Also, review the directions that precede
each question type to make sure you understand how to answer the questions.

43
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Quantitative Reasoning Section Directions
For each question, indicate the best answer, using the directions given.
Notes: All numbers used are real numbers.

All figures are assumed to lie in a plane unless otherwise indicated.

Geometric figures, such as lines, circles, triangles, and quadrilaterals, are not
necessarily drawn to scale. That is, you should not assume that quantities such
as lengths and angle measures are as they appear in a figure. You should
assume, however, that lines shown as straight are actually straight, points on a
line are in the order shown, and more generally, all geometric objects are in the
relative positions shown. For questions with geometric figures, you should base
your answers on geometric reasoning, not on estimating or comparing
quantities by sight or by measurement.

Coordinate systems, such as xy-planes and number lines, are drawn to scale;
therefore, you can read, estimate, or compare quantities in such figures by sight or
by measurement.

Graphical data presentations, such as bar graphs, circle graphs, and line graphs,
are drawn to scale; therefore, you can read, estimate, or compare data values by
sight or by measurement.
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Quantitative Comparison Questions

For Questions 1 to 7, compare Quantity A and Quantity B, using additional
information centered above the two quantities if such information is given.
Select one of the following four answer choices and fill in the corresponding
oval to the right of the question.

(® Quantity A is greater.

Quantity B is greater.

(© The two quantities are equal.

(D> The relationship cannot be determined from the information given.

A symbol that appears more than once in a question has the same meaning
throughout the question.

Quantity A Quantity B Correct Answer
Example 1: (2)(6) 246 @ © DO
Q
P R
S
Quantity A Quantity B Correct Answer
Example 2: PS SR ® © ©

(since equal lengths cannot
be assumed, even though
PS and SR appear equal)

D is the decimal form of the fraction 14—1

Quantity A Quantity B
1. The 25th digit to the right of 4 ) © O

the decimal point in D

Quantity A Quantity B
2. 3270 -310 3/80 @ © ©
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n is a positive integer, x=7n+2, and y=6n+3.

Quantity A Quantity B
3. The ones digit of x+y 5 @ © ©
r=2
-7
Quantity A Quantity B
4, (r—s)* rt— st @ © O

n is an even negative integer.

Quantity A Quantity B
5. @j (3 ® ® © O

Today the price of a table was reduced by 20 percent from
what it was yesterday, and the price of a lamp was reduced
by 30 percent from what it was yesterday.

Quantity A Quantity B
6. The dollar amount of the The dollar amount of the oy © ©
reduction in the price of reduction in the price of
the table the lamp

For 5 hours, a photocopier copied at a constant rate of
2 pages every 3 seconds.

Quantity A Quantity B
7. 'The number of pages the 12,000 @ © ©
photocopier copied in
the 5 hours
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Multiple-choice Questions—Select One Answer Choice

For Questions 8 to 13, select a single answer choice.

8. For each integer n>1, let A(n) denote the sum of the integers from 1 to n.
For example, A(100)=14+2+4+3+ +100=5,050. What is the value of A(200) ?

@) 10,100
15,050
© 15,150
D 20,100
® 21,500

9.  Which of the following integers CANNOT be expressed as the sum of two
prime numbers?

@ 8
® 9
© 10
D 11
@® 12

10. When the positive integer n is divided by 45, the remainder is 18. Which of
the following must be a divisor of n ?

@ 1
9

806

7
6
4
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B C

A
W|—
ol— ¢
\

11. Points A, B, C, and D are on the number line above, and AB=CD = —(BC)
What is the coordinate of C ?

13
30
9
20
11
24
7
15
29
60

9 60 © ©

S

12. Which of the following represents the total dollar amount that a customer would
have to pay for an item that costs s dollars plus a sales tax of 8 percent, in terms
ofs?

@ 0.08

® ﬁ
S
© o
D 0.08s
(E) 1.08s

13. Marie earned $0.75 for every mile she walked in a charity walkathon. If she
earned a total of $18.00 at that rate, how many miles did she walk?

@A 135
17.5
© 21
D 225
@® 24
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Multiple-choice Questions—Select One or More Answer Choices

For Questions 14 to 16, select all the answer choices that apply.

14. Which of the following operations carried out on both the numerator and the
denominator of a fraction will always produce an equivalent fraction?

Indicate all such operations.

Adding 2
Multiplying by 5
Dividing by 100

15. If |z| £ 1, which of the following statements must be true?

Indicate all such statements.
22<1
2?<z
2’<z

16. In a certain medical group, Dr. Schwartz schedules appointments to begin
30 minutes apart, Dr. Ramirez schedules appointments to begin 25 minutes
apart, and Dr. Wu schedules appointments to begin 50 minutes apart. All
three doctors schedule their first appointments to begin at 8:00 in the
morning, which are followed by their successive appointments throughout
the day without breaks. Other than at 8:00 in the morning, at what times
before 1:30 in the afternoon do all three doctors schedule their appointments
to begin at the same time?

Indicate all such times.

9:30 in the morning
10:00 in the morning
10:30 in the morning
11:00 in the morning
11:30 in the morning
12:00 noon

12:30 in the afternoon

= [ = =[S [ [=] ]

1:00 in the afternoon
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Numeric Entry Questions

For Questions 17 to 19, enter your answer in the answer box(es) below the
question.

o Your answer may be an integer, a decimal, or a fraction, and it may be
negative.

o If a question asks for a fraction, there will be two boxes—one for the
numerator and one for the denominator. A decimal point cannot be used in
a fraction.

o Equivalent forms of the correct answer, such as 2.5 and 2.50, are all correct.
Fractions do not need to be reduced to lowest terms, though you may need
to reduce your fraction to fit in the boxes.

e Enter the exact answer unless the question asks you to round your answer.

17. The integers x and y are greater than 1. If (4x)(7y) =756, what is the value of
xX+y?

1,-3,4,1,-3,4,1,-3,4, ...

18. In the sequence above, the first 3 terms repeat without end. What is the sum of
the terms of the sequence from the 150th term to the 154th term?

]

19. A manufacturing company has plants in three locations: Indonesia, Mexico,
and Pakistan. The company has 6,000 employees, and each of the employees

3
works at only one of the plants. If 3 of the employees work at the plant in

Indonesia and if twice as many employees work at the plant in Mexico as work
at the plant in Pakistan, how many employees work at the plant in Mexico?



Arithmetic

ANSWERKEY
1. Choice B: Quantity B is greater.
2. Choice C: The two quantities are equal.
3.
4. Choice A: Quantity A is greater.
5. Choice A: Quantity A is greater.
6.
7. Choice C: The two quantities are equal.
8. Choice D: 20,100
9. Choice D: 11
10. Choice B: 9
11. Choice D: 7z
15
12. Choice E: 1.08s
13. Choice E: 24
14. Choice B: Multiplying by 5
AND
Choice C: Dividing by 100
15. Choice A: 22 < 1
16. Choice C: 10:30 in the morning
AND
Choice H: 1:00 in the afternoon
17. 12
18. 7
19. 2,500

Choice D: The relationship cannot be determined from the information given.

Choice D: The relationship cannot be determined from the information given.
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Answers and Explanations

D is the decimal form of the fraction li
1

Quantity A Quantity B
1. The 25th digit to the right of 4 @ © O

the decimal point in D

Explanation

By dividing 4 by 11, you get the decimal form D = 0.363636. . . , where the sequence
of two digits “36” repeats without end. Continuing the repeating pattern, you see that
the 1st digit, the 3rd digit, the 5th digit, and every subsequent odd-numbered digit

to the right of the decimal point is 3. Therefore, Quantity A, the 25th digit to the right
of the decimal point, is 3. Since Quantity A is 3 and Quantity B is 4, the correct answer
is Choice B.

This explanation uses the following strategy.
Strategy 7: Find a Pattern

Quantity A Quantity B
2. 3270-3M10 3/80 @ © O
Explanation

You can simplify both quantities. Quantity A can be simplified as follows:
4370 - 310 = (¥27) (310 ) - Y10 = 3310~ 410 = 230
Quantity B can be simplified as follows:
Y80 =(3/8)(10) =210
Thus the correct answer is Choice C.

This explanation uses the following strategy.
Strategy 5: Simplify an Arithmetic or Algebraic Representation
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n is a positive integer, x =7n+2, and y=6n+3.

Quantity A Quantity B
3. The ones digit of x+y 5 oN) © O
Explanation

In the question, you are given that x=7n+2 and y=6n + 3. Substituting the given
expressions for x and y in Quantity A, you get x+y=13n+ 5.

Using trial and error, you can compare Quantity A, the ones digit of 13n + 5, and
Quantity B, 5, by plugging in a few values for the positive integer n.

If n=1, then x+ y=18 and the ones digit is 8, which is greater than 5. So in this
case Quantity A is greater than Quantity B.

If n=2, then x+y=31 and the ones digit is 1, which is less than 5. So in this case
Quantity B is greater than Quantity A.

Since in one case Quantity A is greater than Quantity B, and in the other case
Quantity B is greater than Quantity A, you can conclude that the correct answer is
Choice D.

This explanation uses the following strategies.
Strategy 10: Trial and Error
Strategy 13: Determine Whether a Conclusion Follows from the Information Given

Quantity A Quantity B
4. (r—os)* rt—st @ © O

Explanation
If you substitute the given numbers into the expressions in Quantities A and B, you can
compare them.

Substituting in Quantity A gives (r—s)*=(2— (-7))*=9%

Substituting in Quantity B gives r* —s*=2%— (-7)1=2%-74

Without further calculation, you see that Quantity A is positive and Quantity B is
negative. Thus the correct answer is Choice A.

This explanation uses the following strategy.
Strategy 5: Simplify an Arithmetic or Algebraic Representation
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n is an even negative integer.

Quantity A Quantity B

5 (%) (-3 ® ® © @

Explanation

Try plugging the first few even negative integers into the expressions in Quantity A and
Quantity B to see if a pattern emerges.

1) o1 1

If n=-2, Quantity A is (—) =3% and Quantity Bis (-3) 7 =——5 =—.
3 (-3 3
. . 1\ 4 . . 4 1 1

If n=—-4,Quantity Ais | —~| =3" and Quantity Bis (-3)" =——=—.
3 (-3)" 3
. . 1\° 6 . . 6 1 1

If n=-6, Quantity A is 3) = 3” and Quantity Bis (=3)" = CoF =5

From these three examples, it looks like Quantity A and Quantity B may always be
reciprocals of each other, with Quantity A greater than 1 and Quantity B less than 1.
You can see this as follows.

If n is an even negative integer, then n can be expressed as —2k where k is a positive
integer. Substituting —2k for n in Quantity A and Quantity B, you get that Quantity A

(1Y ayE S ok (1Y
is 3) =3 =3°* and Quantity Bis (-3)"=(-3)"" = 3) Since for all

1\
positive integers k the value of 3% is greater than 1 and the value of (g) is less
than 1, it follows that the correct answer is Choice A.

This explanation uses the following strategies.
Strategy 7: Find a Pattern
Strategy 8: Search for a Mathematical Relationship
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Today the price of a table was reduced by 20 percent from
what it was yesterday, and the price of a lamp was reduced
by 30 percent from what it was yesterday.

Quantity A Quantity B
6. The dollar amount of the The dollar amount of the @ © O
reduction in the price of reduction in the price of
the table the lamp
Explanation

Quantity A is 20 percent of yesterday’s price of the table. Since yesterday’s price is not
given, you cannot calculate this quantity. Similarly, you cannot calculate Quantity B.
In the absence of further information with which to compare the two quantities, the
correct answer is Choice D.

This explanation uses the following strategy.
Strategy 13: Determine Whether a Conclusion Follows from the Information Given

For 5 hours, a photocopier copied at a constant rate of
2 pages every 3 seconds.

Quantity A Quantity B
7. 'The number of pages the 12,000 N) © O
photocopier copied in
the 5 hours

Explanation

Translating the given information, you can calculate Quantity A, the number of pages
the photocopier copied in the 5 hours. Copying at the rate of 2 pages every 3 seconds
is the same as copying at a rate of 40 pages every 60 seconds, or 40 pages per minute.
This rate is the same as copying 2,400 pages every hour, or 12,000 pages in 5 hours.
Since Quantity A is equal to 12,000 and Quantity B is 12,000, the correct answer is
Choice C.

This explanation uses the following strategy.
Strategy 1: Translate from Words to an Arithmetic or Algebraic Representation
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8. For each integer n>1, let A(n) denote the sum of the integers from 1 to n.
For example, A(100)=1+2+3+ +100=5,050. What is the value of A(200) ?

@A 10,100
15,050
© 15,150
D 20,100
® 21,500

Explanation
In the question, you are given that A(n) is equal to the sum of the integers from 1 to n,
so A(200)=1+2+34+ +100+1014+102+103+ +200. In order to be able to use the
given value of A(100) = 5,050, you can rewrite the sum as
A(200)= A(100)+101+102+103+ +200

= A(100)+(100+1)+(100+2)+(100+3)+ +(100+100)

=A(100)+(1+2+3+ +100)+(100)(100)

= A(100)+ A(100)+(100)(100)

=5,050+5,050+10,000

=20,100

Thus the correct answer is Choice D.

This explanation uses the following strategy.
Strategy 12: Adapt Solutions to Related Problems

9.  Which of the following integers CANNOT be expressed as the sum of two
prime numbers?

@A 8
® 9
© 10
D 11
® 12

Explanation
Trying to write each answer choice as a sum of two prime numbers by trial and error, you get:

Choice A:8=3+5
Choice B:9=2+7
Choice C:10=3+7
Choice D: 11=1+10=2+9=3+8=4+7=5+6
Choice E: 12=5+7

Of the answer choices given, only 11 cannot be expressed as the sum of two prime
numbers. The correct answer is Choice D.

This explanation uses the following strategy.
Strategy 10: Trial and Error
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10. When the positive integer # is divided by 45, the remainder is 18. Which of
the following must be a divisor of n ?

@ 11
® 9
© 7
O 6
®& 4

Explanation

The given information tells you that n can be expressed in the form n =45k + 18,
where k can be any nonnegative integer. Consider how the divisors of 45 and 18 may
be related to the divisors of n. Every common divisor of 45 and 18 is also a divisor of
any sum of multiples of 45 and 18, like 45k + 18. So any common divisor of 45 and 18
is also a divisor of n. Of the answer choices given, only 9 is a common divisor of 45 and
18. Thus the correct answer is Choice B.

This explanation uses the following strategies.
Strategy 1: Translate from Words to an Arithmetic or Algebraic Representation
Strategy 8: Search for a Mathematical Relationship

B C

W — ¢
o— ¢+
A

11. Points A, B, C, and D are on the number line above, and AB=CD = l(BC).
What is the coordinate of C ? 3

13

30

9

20

11

© %

7

15
29
60

@

Explanation
From the figure you can see that since the coordinate of A is l, it follows that the

1
coordinate of C is §+ AB+ BC. Since you are given that AB= E(BC ), the coordinate
of C can be rewritten in terms of AB as follows:

%+AB+BC:§+AB+3(AB): %+4(AB)
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To find the coordinate of C, you need to know AB. From the figure, you know that
AD = AB+BC+CD= AB+3(AB)+ AB=5(AB). On the other hand, since the

coordinate of A is % and the coordinate of D is %, it follows that AD = 1 % = é
Therefore you can conclude that é: 5(AB) and AB= ;—0 Thus the coordinate of C

1 1 1 7
is —+4(AB)= —+4(—), or —. The correct answer is Choice D.
3 3 30 15

This explanation uses the following strategies.

Strategy 4: Translate from a Figure to an Arithmetic or Algebraic Representation
Strategy 8: Search for a Mathematical Relationship

12. Which of the following represents the total dollar amount that a customer would

have to pay for an item that costs s dollars plus a sales tax of 8 percent, in terms
ofs?

s
@ 0.08

S
1.08
S
© .
@D 0.08s
E 1.08s

Explanation

The total dollar amount that the customer would have to pay is equal to the cost plus
8 percent of the cost. Translating to an algebraic expression, you get that the total
amount is s+ 0.08s, or 1.08s. Thus the correct answer is Choice E.

This explanation uses the following strategy.
Strategy 1: Translate from Words to an Arithmetic or Algebraic Representation
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13. Marie earned $0.75 for every mile she walked in a charity walkathon. If she
earned a total of $18.00 at that rate, how many miles did she walk?

@A) 135
17.5
© 21
D 225
® 24

Explanation

You can translate the given information into an algebraic equation. If Marie walks
m miles, she earns 0.75m dollars. Since you know that she earned a total of $18, you get

0.75m = 18. Solving for m, you have m = % = 24. Thus the correct answer is Choice E.

This explanation uses the following strategy.
Strategy 1: Translate from Words to an Arithmetic or Algebraic Representation

14. Which of the following operations carried out on both the numerator and the
denominator of a fraction will always produce an equivalent fraction?

Indicate all such operations.

Adding 2
Multiplying by 5
Dividing by 100

Explanation

Multiplying both the numerator and the denominator of a fraction by the same
nonzero number is equivalent to multiplying the fraction by 1, thus producing an
equivalent fraction. The same is true for division. However, adding the same number
to both the numerator and denominator does not usually produce an equivalent
fraction. Here is an example:

1 1+2 3

27242 4

Thus the correct answer consists of Choices B and C.

This explanation uses the following strategy.
Strategy 13: Determine Whether a Conclusion Follows from the Information Given
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15. If | z| <1, which of the following statements must be true?

Indicate all such statements.

2<1

<z

P<z
Explanation

The condition stated in the question, |z| <1, includes both positive and negative values
1 1
of z. For example, both 3 and — are possible values of z. Keep this in mind as you

evaluate each of the inequalities in the answer choices to see whether the inequality
must be true.
Choice A: z2 < 1. First look at what happens for a positive and a negative value of

1 1 1 1 1
zfor which |z| <1, say, z=— and z=—=. If z=—, then z°=—. If z=—=, then
2 2 2 4 2

1
2t = Z So in both these cases it is true that z2 < 1.

Since the inequality z2 <1 is true for a positive and a negative value of z, try to
prove that it is true for all values of z such that |z| < 1. Recall thatif 0<c<1, then
< 1. Since 0<|z| <1, letting c=|z| yields |z]*<1. Also, it is always true that |z|> =22,
andso Z2< 1.

1 1
Choice B: z2<z. As before, look at what happens when z = 5 and when z= 5
1 , 1 1 , 1 1 . .
If z=—, then z°=—. If z=——, then z"=—. So when z=—, the inequality
2 4 2 4 2

. 1 . . .
Z*< z is true, and when z = - the inequality z?<z is false. Therefore you can

conclude that if |z| <1, it is not necessarily true that z><z.

Choice C: z*<z. As before, look at what happens when z = % and when z= —%.

1 1
If 2:5, then z3:%, Ifz=—5, then z3:—%, So when z=—, the inequality z’°<z is

N | =

1
true, and when z = - the inequality z°<z is false. Therefore, you can conclude that

if |z] <1, it is not necessarily true that z3<z.
Thus when |z| <1, Choice A, z> <1, must be true, but the other two choices are not

necessarily true. The correct answer consists of Choice A.

This explanation uses the following strategies.

Strategy 8: Search for a Mathematical Relationship

Strategy 10: Trial and Error

Strategy 13: Determine Whether a Conclusion Follows from the Information Given
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16. In a certain medical group, Dr. Schwartz schedules appointments to begin
30 minutes apart, Dr. Ramirez schedules appointments to begin 25 minutes
apart, and Dr. Wu schedules appointments to begin 50 minutes apart. All
three doctors schedule their first appointments to begin at 8:00 in the
morning, which are followed by their successive appointments throughout
the day without breaks. Other than at 8:00 in the morning, at what times
before 1:30 in the afternoon do all three doctors schedule their appointments
to begin at the same time?

Indicate all such times.

9:30 in the morning
10:00 in the morning
10:30 in the morning
11:00 in the morning
11:30 in the morning
12:00 noon
12:30 in the afternoon

1:00 in the afternoon

E NSNS

Explanation

By examining the pattern of beginning times for the three types of appointments,
you can see that the times will coincide when the number of minutes after 8:00 in
the morning is a common multiple of 30, 25, and 50. The least common multiple of
30, 25, and 50 is 150, which represents 150 minutes, or 2.5 hours. So the times
coincide every 2.5 hours after 8:00 in the morning, that is, at 10:30 in the morning,
at 1:00 in the afternoon, and so on. The correct answer consists of Choices C and H.

This explanation uses the following strategy.
Strategy 7: Find a Pattern
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17. The integers x and y are greater than 1. If (4x)(7y) =756, what is the value of
x+y?

Explanation
You can solve the given equation, (4x)(7y) =756, for the product xy:
(4x)(7y) =756
28xy =756
xy =27
By trial and error, you find that 3 and 9 are the only two integers greater than 1 whose
product is 27. So x +y =12, and the correct answer is 12.

This explanation uses the following strategy.
Strategy 10: Trial and Error

1,-3,4,1,-3,4,1,-3,4, ...

18. In the sequence above, the first 3 terms repeat without end. What is the sum of
the terms of the sequence from the 150th term to the 154th term?

]

Explanation

Examining the repeating pattern, you see that the 3rd term is 4, and every 3rd term
after that, in other words, the 6th, 9th, 12th, 15th, and so on, is 4. Since 150 is a
multiple of 3, the 150th term is 4. Therefore the 150th to the 154th terms are 4, 1, -3,
4, 1. The sum of these 5 terms is 7, so the correct answer is 7.

This explanation uses the following strategy.
Strategy 7: Find a Pattern
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19. A manufacturing company has plants in three locations: Indonesia, Mexico,
and Pakistan. The company has 6,000 employees, and each of the employees

works at only one of the plants. If % of the employees work at the plant in

Indonesia and if twice as many employees work at the plant in Mexico as work
at the plant in Pakistan, how many employees work at the plant in Mexico?

Explanation

Three-eighths of the company’s 6,000 employees work in Indonesia, so the number of
employees that do not work in Indonesia is %(6,000), or 3,750. Of those employees,
twice as many work in Mexico as work in Pakistan, so the number working in Mexico

2
is 5(3,750), or 2,500. Thus the correct answer is 2,500 employees.

This explanation uses the following strategy.
Strategy 1: Translate from Words to an Arithmetic or Algebraic Representation
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= Practice answering GRE® questions in algebra
= Review answers and explanations, particularly for
questions you answered incorrectly

Your goals for

this chapter

his chapter contains GRE Quantitative Reasoning practice questions that involve
algebra.

Algebra topics include operations with exponents; factoring and simplifying algebraic
expressions; relations, functions, equations, and inequalities; solving linear and quadratic
equations and inequalities; solving simultaneous equations and inequalities; setting
up equations to solve word problems; and coordinate geometry, including graphs of
functions, equations, and inequalities, intercepts, and slopes of lines.

The questions are arranged by question type: Quantitative Comparison questions,
followed by both types of Multiple-choice questions, and then Numeric Entry questions.

Following the questions is an answer key for quick reference. Then, at the end of the
chapter, you will find complete explanations for every question. Each explanation is pre-
sented with the corresponding question for easy reference.

Review the answers and explanations carefully, paying particular attention to expla-
nations for questions that you answered incorrectly.

Before answering the practice questions, read the Quantitative Reasoning section
directions that begin on the following page. Also, review the directions that precede each
question type to make sure you understand how to answer the questions.

65
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Quantitative Reasoning Section Directions
For each question, indicate the best answer, using the directions given.
Notes: All numbers used are real numbers.

All figures are assumed to lie in a plane unless otherwise indicated.

Geometric figures, such as lines, circles, triangles, and quadrilaterals, are not
necessarily drawn to scale. That is, you should not assume that quantities such
as lengths and angle measures are as they appear in a figure. You should
assume, however, that lines shown as straight are actually straight, points on a
line are in the order shown, and more generally, all geometric objects are in
the relative positions shown. For questions with geometric figures, you should
base your answers on geometric reasoning, not on estimating or comparing
quantities by sight or by measurement.

Coordinate systems, such as xy-planes and number lines, are drawn to scale;
therefore, you can read, estimate, or compare quantities in such figures by sight or
by measurement.

Graphical data presentations, such as bar graphs, circle graphs, and line graphs,
are drawn to scale; therefore, you can read, estimate, or compare data values by
sight or by measurement.
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Quantitative Comparison Questions

For Questions 1 to 7, compare Quantity A and Quantity B, using additional
information centered above the two quantities if such information is given.
Select one of the following four answer choices and fill in the corresponding
oval to the right of the question.

(A Quantity A is greater.

Quantity B is greater.

(© The two quantities are equal.

(D The relationship cannot be determined from the information given.

A symbol that appears more than once in a question has the same meaning
throughout the question.

Quantity A Quantity B Correct Answer
Example 1: (2)(6) 2+6 @® © D
Q
p R
S
Quantity A Quantity B Correct Answer
Example 2: PS SR @ © @

(since equal lengths cannot
be assumed, even though

PS and SR appear equal)
x(x=2)
(x+3)(x—4)

Quantity A Quantity B

1. X -2 @ © ©
x>0
Quantity A Quantity B
1 +1

2. ~ xxz ® © O
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Quantity A Quantity B
3. | m+25] 25—m @ © ©

During an experiment, the pressure of a fixed mass of gas
increased from 40 pounds per square inch (psi) to 50 psi.
Throughout the experiment, the pressure, P psi, and the
volume, V cubic inches, of the gas varied in such a way
that the value of the product PV was constant.

Quantity A Quantity B
4. The volume of the gas 1.2 times the volume of the (A © O
when the pressure was gas when the pressure was
40 psi 50 psi
x>0
Quantity A Quantity B
5. x percent of 100x x2 @ © ©

(4x—-2y)(6x+3y)=18

Quantity A Quantity B
6. 4x% —y* 6 @ © ©
Yy
A
(c,. d) (6, 6)
°(w, 2)
5 X
Quantity A Quantity B
7. w+d c+z oy, © ©
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Multiple-choice Questions—Select One Answer Choice

For Questions 8 to 13, select a single answer choice.

8. If xy?=12 and xy=4, then x=

A1
® 2
© 3

@
®

W W

9. 'The total cost of 8 bagels at a bakery is x dollars. At this cost per bagel, which
of the following represents the total cost, in dollars, of y bagels?

8

Xy
x

©

&

y
8y
X
xy
8
X

® © O

8y

x-y
10. Which of the following is equal to 2

pres)
@ 4~
47
© 2
O #
® &

for all integers x and y ?
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11.

12.

13.

How many integers are in the solution set of the inequality x>—10<0?

@A Two
Five
© Six
@D Seven
(E) Ten

A group of 5,000 investors responded to a survey asking whether they owned
stocks and whether they owned bonds. Of the group, 20 percent responded
that they owned only one of the two types of investments. If r is the number
of investors in the group who owned stocks but not bonds, which of the
following represents the number of investors in the group who owned bonds
but not stocks, in terms of r ?

@ 5,000 -

1,000 - r

© r-1,000

D 1,0007

@ (0.2)(5,000 - 7)

if mrn_m E, which of the following statements must be true?
4+5 4 5

A m=n

S5m=4n

@ 5m=—4n

D 25m=16n

® 25m=-16n
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Multiple-choice Questions—Select One or More Answer Choices

For Questions 14 to 15, select all the answer choices that apply.

14. In the xy-plane, triangular region R is bounded by the lines x=0, y=0, and

15.

4x+3y=60. Which of the following points lie inside region R ?

Indicate all such points.

(2,18)
(5,12)
(10, 7)
D] (12,3)
(15,2)

At the beginning of a trip, the tank of Diana’s car was filled with gasoline to
half of its capacity. During the trip, Diana used 30 percent of the gasoline in
the tank. At the end of the trip, Diana added 8 gallons of gasoline to the tank.
The capacity of the tank of Diana’s car was x gallons. Which of the following
expressions represent the number of gallons of gasoline in the tank after Diana
added gasoline to the tank at the end of the trip?

Indicate all such expressions.

x 3x

Al S-2248
2 20

7
248
20

3
Xt
20

@

fo

2 20

=]

7x

20

[
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Numeric Entry Questions

For Questions 16 to 17, enter your answer in the answer box(es) below the

question.

o Your answer may be an integer, a decimal, or a fraction, and it may be
negative.

o If a question asks for a fraction, there will be two boxes—one for the
numerator and one for the denominator. A decimal point cannot be used in
a fraction.

o Equivalent forms of the correct answer, such as 2.5 and 2.50, are all correct.
Fractions do not need to be reduced to lowest terms, though you may need
to reduce your fraction to fit in the boxes.

e Enter the exact answer unless the question asks you to round your answer.

16. Machine A, working alone at its constant rate, produces x pounds of peanut
butter in 12 minutes. Machine B, working alone at its constant rate, produces
x pounds of peanut butter in 18 minutes. How many minutes will it take
machines A and B, working simultaneously at their respective constant rates,
to produce x pounds of peanut butter?

17. The function f has the property that f(x)=f(x+ 1) for all numbers x. If
f(4) =17, what is the value of f(8)?

]
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ANSWERKEY

. Choice A: Quantity A is greater.

. Choice B: Quantity B is greater.

. Choice D: The relationship cannot be determined from the information given.
. Choice A: Quantity A is greater.

. Choice C: The two quantities are equal.

. Choice B: Quantity B is greater.

. Choice A: Quantity A is greater.

4
. Choice E: g

o NN Ul W N

9. Choice D: %

10. Choice B: 47

11. Choice D: Seven

12. Choice B: 1,000—r
13. Choice E: 25m=-16n
14. Choice B: (5, 12)

AND
Choice D: (12, 3)
15. Choice A: ﬁ—3—x+8
20
AND
Choice B: 7—x+8
20
16. 7.2
17. 17
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Answers and Explanations

x(x=2)
(x+3)(x—4)%

Quantity A Quantity B
1. x -2 ® © ©
Explanation

x(x—=2)
(x+3)(x—4)*

To solve the equation, recall that a fraction g isequalto O onlyif a=0 and b#0.

To compare x with —2, you should first solve the equation =0 for x.

-2
So the fraction xx—2) 5 is equal to 0 only if x(x—2) is equal to 0 and

(x+3)(x—4)

(x+ 3)(x—4)? is not equal to 0. Note that the only values of x for which x(x—2)=0

are x=0 and x=2, and for these two values, (x+ 3)(x—4)? is not equal to 0. Therefore
x(x—2)

(x+3)(x—4)

and x=2. Since both 0 and 2 are greater than Quantity B, -2, the correct answer

is Choice A.

the only values of x for which the fraction is equal to 0 are x=0

This explanation uses the following strategy.
Strategy 8: Search for a Mathematical Relationship

x>0
Quantity A Quantity B
1 x+1
2. - = ® © ©

Explanation

. x+1 x 1 . Y
Note that Quantity B, ——, can be expressed as —-+—, which can be simplified to
X X" x

1 1 1 1
—+—5. Note that Quantity A is —, and for all nonzero values of x, — >0. It follows
X X X x

1 1 _1
that —+—>— that is, Quantity B is greater than Quantity A. Thus the correct answer
X x° x

is Choice B.

This explanation uses the following strategy.
Strategy 8: Search for a Mathematical Relationship
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Quantity A Quantity B
3. | m+25] 25-m oy © ©

Explanation

To compare |m + 25| with 25— m, first note that because the absolute value of any
quantity is greater than or equal to 0, it must be true that |m + 25| >0 for all values of
m. But you know that 25— m is less than 0 when m is greater than 25. So Quantity A is
greater than Quantity B when m > 25.

On the other hand, both |m + 25| and 25— m are equal to 25 when m=0. So
in one case Quantity A is greater than Quantity B, and in the other case the two
quantities are equal. Thus the correct answer is Choice D.

This explanation uses the following strategies.
Strategy 11: Divide into Cases
Strategy 13: Determine Whether a Conclusion Follows from the Information Given

During an experiment, the pressure of a fixed mass of gas
increased from 40 pounds per square inch (psi) to 50 psi.
Throughout the experiment, the pressure, P psi, and the
volume, V cubic inches, of the gas varied in such a way
that the value of the product PV was constant.

Quantity A Quantity B
4. The volume of the gas 1.2 times the volume of the ~ (A) © O
when the pressure was gas when the pressure was
40 psi 50 psi

Explanation

You are given that the relationship between the pressure and volume of the gas throughout
the experiment was PV = C, where C is a positive constant.

Quantity A is the volume of the gas when the pressure was 40 psi. At this pressure,
the equation PV = C becomes 40V = C. Solving this equation for V, you get

C
V= e 0.025C; that is, the volume of the gas was 0.025C cubic inches.

Quantity B is 1.2 times the volume of the gas when the pressure was 50 psi. At
this pressure, the equation PV = C becomes 50V=C, or V= % =0.02C. Therefore

(1.2)V =(1.2)(0.02C) = 0.024C; that is, Quantity B is 0.024C cubic inches. Thus the
correct answer is Choice A.

This explanation uses the following strategies.
Strategy 1: Translate from Words to an Arithmetic or Algebraic Representation
Strategy 8: Search for a Mathematical Relationship
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x>0

Quantity A Quantity B
5. x percent of 100x x2 @ © O

Explanation

Note that Quantity A can be expressed algebraically as (&](IOOx). Simplifying this

algebraic expression gives x?, which is Quantity B. The correct answer is therefore
Choice C.

This explanation uses the following strategy.
Strategy 1: Translate from Words to an Arithmetic or Algebraic Representation

(4x —2y)(6x +3y) =18

Quantity A Quantity B
6. 452 — 6 @ © ©

Explanation
The given equation (4x — 2y)(6x + 3y) = 18 can be simplified as follows.
Step 1: Note that (4x —2y) =2(2x—y) and (6x+ 3y) =3(2x+ ), so the given
equation can be rewritten as (2)(2x —»)(3)(2x + y) = 18.

Step 2: Dividing both sides of the rewritten equation by 6 gives (2x —y)(2x+y) =3.
Step 3: Multiplying out the left side of the equation in Step 2 gives 4x* —y*>=3.

Since Quantity A is 4x* — y?, it follows that Quantity A is equal to 3. Since
Quantity B is 6, the correct answer is Choice B.

This explanation uses the following strategy.
Strategy 8: Search for a Mathematical Relationship
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A
ed) 6,6
*(w, 2)
5 X
Quantity A Quantity B
7. w+d c+z ® © O

Explanation

The line in the xy-plane passes through the origin and the point with coordinates

(6, 6), so the equation of the line is y = x. Since the point with coordinates (c, d) is
above the line, it follows that d > ¢, and since the point with coordinates (w, z) is below
the line, it follows that w > z. From the fact that d > ¢ and w >z, youget w+d>c+z;
that is, Quantity A is greater than Quantity B. Thus the correct answer is Choice A.

This explanation uses the following strategy.
Strategy 8: Search for a Mathematical Relationship

8. If xy?=12 and xy=4, then x=

@ 1
® 2
© 3

)

®

Wk Wl

Explanation
From the given equations xy* =12 and xy =4, it follows that 12 =x)? = (xy)y =4y, and

4
so y=3. Substituting y =3 in the equation xy=4 gives 3x=4, or x=—. Thus the
correct answer is Choice E. 3

This explanation uses the following strategy.
Strategy 8: Search for a Mathematical Relationship



Algebra

9. 'The total cost of 8 bagels at a bakery is x dollars. At this cost per bagel, which
of the following represents the total cost, in dollars, of y bagels?

8
® —
Xy
8
7"

oY

X

X
© 8

x

® 8

Explanation
The total cost of 8 bagels is x dollars, so one bagel costs X dollars. Therefore the total

cost of y bagels is y(%), or % dollars. Thus the correct answer is Choice D.

This explanation uses the following strategy.
Strategy 1: Translate from Words to an Arithmetic or Algebraic Representation

x=y
10. Which of the following is equal to zx 5 for all integers x and y ?
@ 4~
4
© 2v
© #
® &
Explanation
Simplifying the fraction 2 ields 2 = 2% 2 pxrxy 327 The onl
p y g 2x+y y 2x+}; - - - . y

answer choice with 2 as the base is Choice C, 2¥, which is clearly not the correct
answer. Since all the other answer choices have 4 as the base, it is a good idea to rewrite
27% as an expression with 4 as the base, as follows.

111

Thus the correct answer is Choice B.

This explanation uses the following strategies.
Strategy 5: Simplify an Arithmetic or Algebraic Representation
Strategy 8: Search for a Mathematical Relationship
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11. How many integers are in the solution set of the inequality x*~10<0?

@A Two
Five
© Ssix
(D Seven
(E Ten

Explanation

The inequality x> —10<0 is equivalent to x> <10. By inspection, the positive integers
that satisfy this inequality are 1, 2, and 3. Note that 0 and the negative integers —1, -2,
and -3 also satisfy the inequality, and there are no other integer solutions. So there are
seven integers in the solution set: -3, =2, -1, 0, 1, 2, and 3. Thus the correct answer is
Choice D.

This explanation uses the following strategy.
Strategy 8: Search for a Mathematical Relationship

12. A group of 5,000 investors responded to a survey asking whether they owned
stocks and whether they owned bonds. Of the group, 20 percent responded
that they owned only one of the two types of investments. If r is the number
of investors in the group who owned stocks but not bonds, which of the
following represents the number of investors in the group who owned bonds
but not stocks, in terms of r ?

@) 5,000 - r

1,000 — r

© r-1,000

@D 1,000r

® (0.2)(5,000 - r)

Explanation

Twenty percent of the 5,000 investors that responded to the survey said they owned
either stocks or bonds, but not both. So the number of investors in that group is
(0.20)(5,000), or 1,000. Given that » members of that group owned stocks but not
bonds, the number of investors in that group who owned bonds but not stocks is
1,000 — r. Thus the correct answer is Choice B.

This explanation uses the following strategies.
Strategy 1: Translate from Words to an Arithmetic or Algebraic Representation
Strategy 8: Search for a Mathematical Relationship



13. If men_ ﬂ+ﬁ, which of the following statements must be true?
4+5 4 5
A m=n
5m=4n
© 5m=—4n
D 25m=16n
® 25m=-16n
Explanation

+
You can simplify each side of the equation LR %+g as follows.

m+n _m+n
4+5 9

ﬂ+ﬁ_ 5m+4n
4 20

n m n . m+n 5Sm+4n
=—+— can be rewritten as = .
4 5 9 20

Cross multiplying in the rewritten equation gives 20(m + n) = 9(5m + 4n), which
simplifies to 20m + 20n =45m + 36n, or —16n =25m. Thus the correct answer is
Choice E.

m+
So the equation

This explanation uses the following strategy.
Strategy 5: Simplify an Arithmetic or Algebraic Representation
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14. In the xy-plane, triangular region R is bounded by the lines x=0, y=0, and
4x + 3y = 60. Which of the following points lie inside region R ?

Indicate all such points.
(2,18)
(5,12)
(10, 7)
D] (12, 3)
(15,2)

Explanation

Consider the three lines that bound triangular region R. The line x=0 is the y-axis,
and the line y=0 is the x-axis. The line 4x+ 3y =60 intersects the x-axis at (15, 0)
and intersects the y-axis at (0, 20). The figure below shows region R.

y
)

20

4x +3y =60

S

R

)

N

From the figure, you can see that all points inside region R have positive coordinates
and lie below the line 4x+ 3y =60. Note that the equation 4x+ 3y =60 can be rewritten

4
in the form y=20- 3 In this form, you can see that points inside region R satisfy

4
the inequality y <20- gx. Since all of the answer choices have positive coordinates,

you need only to check whether the coordinates in each answer choice satisty the

4
inequality y <20— gx, or equivalently 4x+3y <60.

Choice A, (2, 18): 4x+3y=4(2)+3(18)=62>60. So Choice A is not in region R.
Choice B, (5, 12): 4x+3y=4(5)+3(12)=56 <60. So Choice B is in region R.
Choice C, (10, 7): 4x+3y=4(10)+3(7)=61>60. So Choice C is not in region R.
Choice D, (12, 3): 4x+3y =4(12)+3(3)=57 <60. So Choice D is in region R.
Choice E, (15, 2): 4x+3y=4(15)+3(2)=66 > 60. So Choice E is not in region R.

Thus the correct answer consists of Choices B and D.

This explanation uses the following strategies.
Strategy 3: Translate from an Algebraic to a Graphical Representation
Strategy 8: Search for a Mathematical Relationship



15. At the beginning of a trip, the tank of Diana’s car was filled with gasoline to
half of its capacity. During the trip, Diana used 30 percent of the gasoline in
the tank. At the end of the trip, Diana added 8 gallons of gasoline to the tank.
The capacity of the tank of Diana’s car was x gallons. Which of the following
expressions represent the number of gallons of gasoline in the tank after Diana
added gasoline to the tank at the end of the trip?

Indicate all such expressions.

x 3x

Z-2248
2 20

7x
20
3x
20

x 3x

D] —+—-8

2 20

7x

=38
20

+8

+8

Explanation
The capacity of the car’s tank was x gallons of gasoline. Before the trip, the tank was

half full and therefore contained g gallons of gasoline. During the trip, 30 percent of
the gasoline in the tank was used, so the number of gallons left was 70 percent of %,

or (%)(gj = Z—; After Diana added 8 gallons of gasoline to the tank, the total
number of gallons in the tank was 2—3+8. Thus one correct choice is Choice B, Z—z+ 8.

However, the question asks you to find all of the answer choices that represent
the number of gallons of gasoline in the tank at the end of the trip. So you need to

: . . 7x
determine whether any of the other choices are equivalent to %+ 8. Of the answer
choices, only Choices A and C have the same constant term as Choice B: 8. So these are

the only choices that need to be checked. Choice A, x_3x +8, can be simplified as
follows.

x 3x 10x 3x 7x
—————4+8=——-——+8=—+8
2 20 20 20 20
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7 3
So Choice A is equivalent to 2—g+ 8. Choice C, 2—)(; +8, is clearly not equivalent to

7x
%-i-& Thus the correct answer consists of Choices A and B.

This explanation uses the following strategies.

Strategy 1: Translate from Words to an Arithmetic or Algebraic Representation
Strategy 5: Simplify an Arithmetic or Algebraic Representation

Strategy 8: Search for a Mathematical Relationship

16. Machine A, working alone at its constant rate, produces x pounds of peanut
butter in 12 minutes. Machine B, working alone at its constant rate, produces
x pounds of peanut butter in 18 minutes. How many minutes will it take
machines A and B, working simultaneously at their respective constant rates,
to produce x pounds of peanut butter?

Explanation
Translating the given information into an algebraic expression, you see that machine A

X . . . X
produces o pounds of peanut butter in 1 minute, and machine B produces 8 pounds
of peanut butter in 1 minute. Therefore, working simultaneously, machine A and

machine B produce % + % pounds of peanut butter in 1 minute.

Letting ¢ be the number of minutes it takes machines A and B, working
simultaneously, to produce x pounds of peanut butter, you can set up the following

equation.
X X
—+— |t=x
(12 18)

Solving for ¢, you get

The correct answer is 7.2.

This explanation uses the following strategies.
Strategy 1: Translate from Words to an Arithmetic or Algebraic Representation
Strategy 8: Search for a Mathematical Relationship
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17. The function f has the property that f(x) =f(x+ 1) for all numbers x. If
f(4) =17, what is the value of f(8)?

Explanation

The property that f(x) =f(x+ 1) for all numbers x implies that f(4) =f(5), f(5) =£(6),
f(6) =£(7), and f(7) =f(8). Therefore, since f(4)=17, it follows that f(8) =17. Thus
the correct answer is 17.

This explanation uses the following strategy.
Strategy 7: Find a Pattern



R L 14 = Practice answering GRE® questions in geometry
this chapter => Review answers and explanations, particularly for
questions you answered incorrectly

his chapter contains GRE Quantitative Reasoning practice questions that involve
geometry.

Geometry topics include parallel and perpendicular lines, circles, triangles—including
isosceles, equilateral, and 30°-60°-90° triangles—quadrilaterals, other polygons, congruent
and similar figures, three-dimensional figures, area, perimeter, volume, the Pythagorean
theorem, and angle measurement in degrees. The ability to construct proofs is not tested.

The questions are arranged by question type: Quantitative Comparison questions,
followed by both types of Multiple-choice questions, and then Numeric Entry questions.

Following the questions is an answer key for quick reference. Then, at the end of the
chapter, you will find complete explanations for every question. Each explanation is pre-
sented with the corresponding question for easy reference.

Review the answers and explanations carefully, paying particular attention to expla-
nations for questions that you answered incorrectly.

Before answering the practice questions, read the Quantitative Reasoning section
directions that begin on the following page. Also, review the directions that precede
each question type to make sure you understand how to answer the questions.

85
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Quantitative Reasoning Section Directions
For each question, indicate the best answer, using the directions given.
Notes: All numbers used are real numbers.

All figures are assumed to lie in a plane unless otherwise indicated.

Geometric figures, such as lines, circles, triangles, and quadrilaterals, are not
necessarily drawn to scale. That is, you should not assume that quantities such
as lengths and angle measures are as they appear in a figure. You should
assume, however, that lines shown as straight are actually straight, points on a
line are in the order shown, and more generally, all geometric objects are in
the relative positions shown. For questions with geometric figures, you should
base your answers on geometric reasoning, not on estimating or comparing
quantities by sight or by measurement.

Coordinate systems, such as xy-planes and number lines, are drawn to scale;
therefore, you can read, estimate, or compare quantities in such figures by sight or
by measurement.

Graphical data presentations, such as bar graphs, circle graphs, and line graphs,
are drawn to scale; therefore, you can read, estimate, or compare data values by
sight or by measurement.



Quantitative Comparison Questions

For Questions 1 to 5, compare Quantity A and Quantity B, using additional
information centered above the two quantities if such information is given.
Select one of the following four answer choices and fill in the corresponding
oval to the right of the question.

(A Quantity A is greater.

Quantity B is greater.
(© The two quantities are equal.
(D The relationship cannot be determined from the information given.

A symbol that appears more than once in a question has the same meaning
throughout the question.

Quantity A Quantity B Correct Answer
Example 1: (2)(6) 2+6 @® © O
Q
P R
S
Quantity A Quantity B Correct Answer
Example 2: PS SR @ © @

(since equal lengths cannot
be assumed, even though
PS and SR appear equal)

In the xy-plane, one of the vertices of square S is the point
(2, 2). The diagonals of S intersect at the point (6, 6).

Quantity A Quantity B
1. The area of S 64 @® © O



Quantity A Quantity B
2. The length of a side of a The length of a side of a @ © O
regular pentagon with a regular hexagon with a
perimeter of 12.5 perimeter of 15

A line in the xy-plane contains the points (5, 4) and (2, —1).

Quantity A Quantity B

3. The slope of the line 0 @ © O
13
S5+y
x°
12—y

Quantity A Quantity B

4. x 90 @ © O
S
T
R

In the figure above, triangle RST is inscribed in a circle.
The measure of angle RST is greater than 90°, and the area
of the circle is 257.

Quantity A Quantity B
5. 'The length of line segment RT 10 oy © O



Multiple-choice Questions—Select One Answer Choice

For Questions 6 to 10, select a single answer choice.

6. A construction company will produce identical metal supports in the shape
of a right triangle with legs of length 3 feet and 4 feet. The three sides of each
triangular support are to be constructed of metal stripping. If the company has
a total of 6,000 feet of metal stripping and there is no waste of material in the

construction of the supports, what is the greatest possible number of supports
that the company can produce?

@A 428
® 500
© 545
™ 600
® 1,000
B
6
y 30 ¢

7. What is the area of triangle ABC shown above?

@A 18
20
© 1243
D 183
@ 36

8. 'The volume V of a right circular cylinder is V = zr’h, where r is the radius of
the base and £ is the height of the cylinder. If the volume of a right circular
cylinder is 457 and its height is 5, what is the circumference of its base?

@ 3
® 9
© 3=«
D 6r
® 97



Geometry

9. In the figure above, if the square inscribed in the circle has an area of 16, what
is the area of the shaded region?

@& 271
2r—4
© 4n-2
O 4n-4
® 8n-4

3
10. The radius of circle A is r, and the radius of circle Bis —r. What is the ratio
of the area of circle A to the area of circle B ? 4

@A 1to4
@B 3to4
© 4to3
O 9to16
@) 16t09



Multiple-choice Questions—Select One or More Answer Choices

For Questions 11 to 12, select all the answer choices that apply.

11. A flat, rectangular flower bed with an area of 2,400 square feet is bordered by a
fence on three sides and by a walkway on the fourth side. If the entire length
of the fence is 140 feet, which of the following could be the length, in feet, of
one of the sides of the flower bed?

Indicate all such lengths.

20
30
40
50
60
70
80
90

= [ = =[S O] [ [>]

II I

III v

12. The quadrants of the xy-plane are shown in the figure above. In the xy-plane,

line m (not shown) has a positive slope and a positive x-intercept. Line m
intersects which of the quadrants?

Indicate all such quadrants.

Quadrant I
Quadrant IT
Quadrant IIT
[D] Quadrant IV
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Numeric Entry Questions

For Question 13, enter your answer in the answer box(es) below the question.

e Your answer may be an integer, a decimal, or a fraction, and it may be
negative.

o If a question asks for a fraction, there will be two boxes—one for the
numerator and one for the denominator. A decimal point cannot be used in
a fraction.

e Equivalent forms of the correct answer, such as 2.5 and 2.50, are all correct.
Fractions do not need to be reduced to lowest terms, though you may need
to reduce your fraction to fit in the boxes.

o Enter the exact answer unless the question asks you to round your answer.

5
13. In the figure above, if % =3 what is the value of r ?
r+s



ANSWERKEY

. Choice C: The two quantities are equal.
. Choice C: The two quantities are equal.
. Choice A: Quantity A is greater.
. Choice D: The relationship cannot be determined from the information given.
. Choice B: Quantity B is greater.
. Choice B: 500
. Choice D:18/3
. Choice D: 67
. Choice B: 27— 4
. Choice E: 16 to 9
. Choice B: 30
AND
Choice C: 40
AND
Choice E: 60
AND
Choice G: 80
12. Choice A: Quadrant I
AND
Choice C: Quadrant III
AND
Choice D: Quadrant IV
13. 112.5

O 0 NI QN Ul b W
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Answers and Explanations

In the xy-plane, one of the vertices of square S is the point
(2, 2). The diagonals of S intersect at the point (6, 6).

Quantity A Quantity B
1. The area of S 64 ® © O
Explanation

Since the point (2, 2) is a vertex of square S and the point (6, 6) is the midpoint of the
diagonals, it follows that the point (10, 10) is also a vertex of the square. Using this
information you can sketch square S in the xy-plane, labeling the points (2, 2), (6, 6),
and (10, 10) as shown in the figure below.

From the figure, you can see that S has sides of length 8. Therefore the area of § is
82 = 64. Hence Quantity A is equal to Quantity B, and the correct answer is Choice C.

This explanation uses the following strategies.
Strategy 2: Translate from Words to a Figure or Diagram
Strategy 4: Translate from a Figure to an Arithmetic or Algebraic Representation



Quantity A Quantity B
2. 'Thelength of a side of a The length of a side of a @ © O
regular pentagon with a regular hexagon with a
perimeter of 12.5 perimeter of 15

Explanation
A regular pentagon has 5 sides of equal length, so the length of a side of a regular

1 12.5
pentagon is - of its perimeter. Thus Quantity A is = or 2.5. A regular hexagon has

6 sides of equal length, so the length of a side of a regular hexagon is % of its perimeter.

15
Thus Quantity B is P 2.5. So Quantity A and Quantity B are both equal to 2.5, and

the correct answer is Choice C.

This explanation uses the following strategy.
Strategy 1: Translate from Words to an Arithmetic or Algebraic Representation

A line in the xy-plane contains the points (5, 4) and (2, —1).

Quantity A Quantity B
3. The slope of the line 0 oy © O

Explanation

You can begin by sketching the line in the xy-plane and labeling the points (5, 4) and
(2, —1) on the line, as shown below.

4+ (5,4)
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From the figure, you can see that the line through the two points slants upward and
to the right. So the slope of the line is greater than 0; that is, Quantity A is greater than
Quantity B. The correct answer is Choice A. (Note that it is not necessary to calculate
the slope of the line.)

This explanation uses the following strategy.
Strategy 2: Translate from Words to a Figure or Diagram

13
5+y
xO
12—y
Quantity A Quantity B

4. X 90 @ ® © ©

Explanation

The figure looks like a right triangle with legs of length 5+ y and 12—y and
hypotenuse of length 13. If y =0, then the sides of the triangle have lengths 5, 12, and
13. This triangle is in fact a right triangle because 5%+ 122 =132 So the angle labeled
x° is a right angle; that is, x=90. In this case, Quantity A is equal to Quantity B.

Now consider another value of y, say y =1, to see if the triangle is still a right
triangle in this case. If y =1, then the sides of the triangle have lengths 6, 11, and 13.
This triangle is not a right triangle because 6+ 11%# 132 So the angle labeled x° is not
a right angle; that is, x # 90. In this case, Quantity A is not equal to Quantity B.

Because Quantity A is equal to Quantity B in one case and Quantity A is not equal
to Quantity B in another case, the correct answer is Choice D.

This explanation uses the following strategies.
Strategy 10: Trial and Error
Strategy 13: Determine Whether a Conclusion Follows from the Information Given



In the figure above, triangle RST is inscribed in a circle.
The measure of angle RST is greater than 90°, and the area

of the circle is 257

Quantity A
5. 'The length of line segment RT
Explanation

Quantity B

10

Geometry

@ ® © O

Since the area of the circle is 257, it follows that the radius of the circle is 5 and the
diameter is 10. Line segment RT is a diameter of the circle if and only if angle RST'is a
right angle. Since you are given that the measure of angle RST is greater than 90°, it
follows that angle RST is not a right angle and that line segment RT is a chord but not
a diameter. Therefore the length of line segment RT is less than 10, and the correct
answer is Choice B.

This explanation uses the following strategy.
Strategy 8: Search for a Mathematical Relationship

6. A construction company will produce identical metal supports in the shape
of a right triangle with legs of length 3 feet and 4 feet. The three sides of each
triangular support are to be constructed of metal stripping. If the company has
a total of 6,000 feet of metal stripping and there is no waste of material in the
construction of the supports, what is the greatest possible number of supports

that the company can produce?

428
500
545
600



Explanation
Since each support is in the shape of a right triangle with legs of length 3 feet and 4 feet,

the length of the third side of the support is 13>+ 47, or 5 feet. The total length of the

stripping of each support is therefore 3 +4 + 5, or 12 feet. The company has 6,000 feet of
metal stripping available. So, with no waste, the greatest possible number of supports

6,000

that can be produced is , or 500. The correct answer is Choice B.

This explanation uses the following strategy.
Strategy 1: Translate from Words to an Arithmetic or Algebraic Representation

4 e

7. What is the area of triangle ABC shown above?

@A 18
® 20
© 1243
D 18V3
® 36

Explanation

The triangle is a 30°-60°-90° triangle, so the ratio of the lengths of the legs is 1 to /3.
Since the length of the shorter leg, AB, is 6, it follows that the length of the longer leg,
AC, is 6+/3. The area of the triangle is therefore %(6)(6\/?: ), or 18+/3. The correct

answer is Choice D.

This explanation uses the following strategies.
Strategy 4: Translate from a Figure to an Arithmetic or Algebraic Representation
Strategy 8: Search for a Mathematical Relationship
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8. 'The volume V of a right circular cylinder is V = zr?h, where r is the radius of
the base and £ is the height of the cylinder. If the volume of a right circular
cylinder is 457 and its height is 5, what is the circumference of its base?

@ 3
® 9
© 3=
O 6rn
® 9

Explanation

You are given that the volume of the right circular cylinder is 457 and the height is 5.
It follows that zr?h =457, or r*h =45.Since h=5 and r*h =45, it follows that
r*=9, or r= 3. Therefore the circumference of the circular base is 27r=27(3) = 67,
and the correct answer is Choice D.

This explanation uses the following strategy.
Strategy 1: Translate from Words to an Arithmetic or Algebraic Representation

9. In the figure above, if the square inscribed in the circle has an area of 16, what
is the area of the shaded region?

@& 27-1
2r—4
© 4r-2
D 4r—4
® 87—4

Explanation
It is clear from the figure that the area of the shaded region is i of the difference

between the area of the circle and the area of the square. You are given that the area of
the square is 16, so each side has length 4.
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You can find the area of the circle if you know the radius of the circle. If you draw a
diagonal of the square, as shown in the figure below, you can see that the diagonal is also
a diameter of the circle.

Note that the diagonal divides the square into two isosceles right triangles with
legs of length 4. By the Pythagorean theorem applied to one of the right triangles, the

length of the diagonal is equal to V4% +42, or 4+/2. Thus the radius of the circle
42

2
isr= e =2+/2, and the area of the circle is 7 = 7r(2\/5 ) = 8. Therefore the area

8r—16

of the shaded region is , or 2r—4. The correct answer is Choice B.

This explanation uses the following strategies.

Strategy 4: Translate from a Figure to an Arithmetic or Algebraic Representation
Strategy 6: Add to a Geometric Figure

Strategy 8: Search for a Mathematical Relationship

3
10. The radius of circle A is r, and the radius of circle Bis —r. What is the ratio
of the area of circle A to the area of circle B ?

@A 1to4
3to4
© 4to3
D 9to016
E) 16109

Explanation
. . . . . . 3r . .
Circle A has radius r, so its area is zr2. Circle B has radius e so its area is

2 2
ﬂ(%’) = 91L6r . Therefore the ratio of the area of circle A to the area of circle B is 7r?* to
97r?

, which is the same as the ratio 1 to %, which is the same as the ratio 16 to 9.

The correct answer is Choice E.

This explanation uses the following strategy.
Strategy 1: Translate from Words to an Arithmetic or Algebraic Representation



11. A flat, rectangular flower bed with an area of 2,400 square feet is bordered by a
fence on three sides and by a walkway on the fourth side. If the entire length
of the fence is 140 feet, which of the following could be the length, in feet, of
one of the sides of the flower bed?

Indicate all such lengths.

20
30
40
50
60
70
80
90

= QEEE O

Explanation

You know that the area of the rectangular flower bed is 2,400 square feet. So if the flower
bed is a feet long and b feet wide, then ab =2,400. If the side of the flower bed that is bor-
dered by the walkway is one of the sides that are b feet long, then the total length of the
three sides of the flower bed bordered by the fence is 2a+ b feet. Since you are given that
the total length of the fence is 140 feet, it follows that 2a + b= 140. Since ab = 2,400,

you can substitute 2,400 1 bin the equation 2a+ b =140 to get the equation
2,400 , ,
2a+ =140. It follows that 2a* + 2,400 = 140a, or a*—70a + 1,200 = 0.
a

When you solve this equation for a (either by factoring or by using the quadratic

2,400
formula), you get a=30 or a=40. If a=30, then b=

=80; if a=40, then

2,400

b= =60. So the possible lengths of the sides are 30, 40, 60, and 80. Thus the

correct answer consists of Choices B, C, E, and G.

This explanation uses the following strategies.
Strategy 1: Translate from Words to an Arithmetic or Algebraic Representation
Strategy 8: Search for a Mathematical Relationship
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12. The quadrants of the xy-plane are shown in the figure above. In the xy-plane,
line m (not shown) has a positive slope and a positive x-intercept. Line m
intersects which of the quadrants?

Indicate all such quadrants.

Quadrant I

Quadrant II
Quadrant ITI
D] Quadrant IV

Explanation

Since line m has a positive x-intercept, it must cross the x-axis to the right of the origin;
and since the slope of line m is positive, the line must slant upward and to the right.
Consequently, the line must have a negative y-intercept. The figure below shows a
typical line that satisfies these conditions.

II I

> X
[9) /
HI/ I\Y%

In the figure, the line intersects quadrants I, III, and IV. Thus the correct answer
consists of Choices A, C, and D.

This explanation uses the following strategy.
Strategy 6: Add to a Geometric Figure
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13. In the figure above, if L E, what is the value of r ?

r+s
Explanation
r r
From the figure, note that 7°+ s° must equal 180°. Therefore T80 Since you
r+s

. . . r 5 r 5

are also given in the question that ——=—, you can conclude that —=—. Thus
r+s 8 180 8
1

r= w =112.5, and the correct answer is 112.5.

This explanation uses the following strategy.
Strategy 4: Translate from a Figure to an Arithmetic or Algebraic Representation
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Data Analysis

= Practice answering GRE® questions in data analysis
= Review answers and explanations, particularly for
questions you answered incorrectly

Your goals for

this chapter

his chapter contains GRE Quantitative Reasoning practice questions that involve
data analysis.

Data analysis topics include basic descriptive statistics, such as mean, median, mode,
range, standard deviation, interquartile range, quartiles, and percentiles; interpretation
of data in tables and graphs, such as line graphs, bar graphs, circle graphs, boxplots, scat-
terplots, and frequency distributions; elementary probability, such as probabilities of
compound events and independent events; random variables and probability distribu-
tions, including normal distributions; and counting methods, such as combinations,
permutations, and Venn diagrams. These topics are typically taught in high school alge-
bra courses or introductory statistics courses. Inferential statistics is not tested.

The questions are arranged by question type: Quantitative Comparison questions,
followed by both types of Multiple-choice questions, followed by Numeric Entry ques-
tions, and finally Data Interpretation sets.

Following the questions is an answer key for quick reference. Then, at the end of the
chapter, you will find complete explanations for every question. Each explanation is pre-
sented with the corresponding question for easy reference.

Review the answers and explanations carefully, paying particular attention to expla-
nations for questions that you answered incorrectly.

Before answering the practice questions, read the Quantitative Reasoning section
directions that begin on the following page. Also, review the directions that precede
each question type to make sure you understand how to answer the questions.

105
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Quantitative Reasoning Section Directions
For each question, indicate the best answer, using the directions given.
Notes: All numbers used are real numbers.

All figures are assumed to lie in a plane unless otherwise indicated.

Geometric figures, such as lines, circles, triangles, and quadrilaterals, are not
necessarily drawn to scale. That is, you should not assume that quantities such
as lengths and angle measures are as they appear in a figure. You should
assume, however, that lines shown as straight are actually straight, points on a
line are in the order shown, and more generally, all geometric objects are in the
relative positions shown. For questions with geometric figures, you should base
your answers on geometric reasoning, not on estimating or comparing
quantities by sight or by measurement.

Coordinate systems, such as xy-planes and number lines, are drawn to scale;
therefore, you can read, estimate, or compare quantities in such figures by sight or
by measurement.

Graphical data presentations, such as bar graphs, circle graphs, and line graphs,
are drawn to scale; therefore, you can read, estimate, or compare data values by
sight or by measurement.
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Quantitative Comparison Questions

For Questions 1 to 6, compare Quantity A and Quantity B, using additional
information centered above the two quantities if such information is given.
Select one of the following four answer choices and fill in the corresponding
oval to the right of the question.

(A Quantity A is greater.

Quantity B is greater.

(O The two quantities are equal.

(D) The relationship cannot be determined from the information given.

A symbol that appears more than once in a question has the same meaning
throughout the question.

Quantity A Quantity B Correct Answer
Example 1: (2)(6) 246 @ © O
0
P R
S
Quantity A Quantity B Correct Answer
Example 2: PS SR @ © ©®

(since equal lengths cannot
be assumed, even though
PS and SR appear equal)

The average (arithmetic mean) of 4 donations to a charity
was $80. Two of the 4 donations were $90 and $60.

Quantity A Quantity B
1. The average of the other $80 @ © O

2 donations
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AGE DISTRIBUTION OF
EMPLOYEES OF A BUSINESS
Age Interval | Number of Employees
15-24 17
25-34 24
35-44 26
45-54 21
55-64 18
Total 106
Quantity A Quantity B
2. The range of the ages of the 11 years @ © O
20 oldest employees of the
business
Quantity A Quantity B
3. The sum of the first 7 times the median of the @ © O
7 positive integers first 7 positive integers
Quantity A Quantity B
4. The number of two-digit 80 @ © O

positive integers for which
the units digit is not equal
to the tens digit



Data Analysis

In a probability experiment, G and H are independent
events. The probability that G will occur is 7, and the
probability that H will occur is s, where both r and s are
greater than 0.

Quantity A Quantity B
5. The probability that either r+s—rs @ © O
G will occur or H will occur,
but not both
S=1{1,4,7,10}

T={2,3,5,8,13}

x is a number in set S, and y is a number in set T.

Quantity A Quantity B
6. The number of different 20 oy © O
possible values of the
product xy
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Multiple-choice Questions—Select One Answer Choice

For Questions 7 to 12, select a single answer choice.

7.

The graph above shows the distribution of three different flavors of hard candies—
cherry, lemon, and lime—in a candy jar. If all the lemon candies are removed and

no other candies are added or removed, what fraction of the remaining candies in
the jar will be lime candies?

Nl S N

©

|

O =

—
N

®

—_
N|U’

Ris alist of 15 consecutive integers, and T is a list of 21 consecutive integers. The
median of the integers in list R is equal to the least integer in list T. If the two lists
are combined into one list of 36 integers, how many different integers are on the
combined list?

@A 25
® 27
© 28
D 32
® 36




9.

10.

11.

Data Analysis

[ 1N

D
-5 0 5 10

[ I}
[ Jey]

From the 5 points A, B, C, D, and E on the number line above, 3 different points
are to be randomly selected. What is the probability that the coordinates of the
3 points selected will all be positive?

@
©
)

AW G — G = =
o|°’ ol

®

In a distribution of 850 different measurements, x centimeters is at the 73rd
percentile. If there are 68 measurements in the distribution that are greater than
y centimeters but less than x centimeters, then y is approximately at what
percentile in the distribution?

(A 45th
50th
© 55th
D 60th
(E) 65th

Each of the following linear equations defines y as a function of x for all integers x
from 1 to 100. For which of the following equations is the standard deviation of
the y-values corresponding to all the x-values the greatest?

X
@y—3

y:§+40
© y=x

D y=2x+50
@® y=3x-20
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12. For a certain distribution, the measurement 12.1 is 1.5 standard deviations below
the mean, and the measurement 17.5 is 3.0 standard deviations above the mean.
What is the mean of the distribution?

@ 138
13.9
© 14.0
D 14.1
&E& 14.2

Multiple-choice Questions—Select One or More Answer Choices

For Question 13, select all the answer choices that apply.

13. Set A has 50 members and set B has 53 members. At least 2 of the members in
set A are not in set B. Which of the following could be the number of members
in set B that are not in set A ?

Indicate all such numbers.

A] 3
B] 5
[C] 13
D] 25
[E] 50
[F] 53
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Numeric Entry Questions

For Questions 14 to 15, enter your answer in the answer box(es) below the
question.

¢ Your answer may be an integer, a decimal, or a fraction, and it may be
negative.

¢ If a question asks for a fraction, there will be two boxes—one for the
numerator and one for the denominator. A decimal point cannot be used in
a fraction.

e Equivalent forms of the correct answer, such as 2.5 and 2.50, are all correct.
Fractions do not need to be reduced to lowest terms, though you may need
to reduce your fraction to fit in the boxes.

¢ Enter the exact answer unless the question asks you to round your answer.

14. The figure above shows the probability distribution of a continuous random
variable X. For each of the five intervals shown, the figure gives the probability
that the value of X is in that interval. What is the probability that 1 <X <47?

FIVE MOST POPULOUS CITIES IN THE UNITED STATES

APRIL 2000
City Population (in thousands)
New York 8,008
Los Angeles 3,695
Chicago 2,896
Houston 1,954
Philadelphia 1,518

15. The populations of the five most populous cities in the United States in April 2000
are listed in the table above. The total population of the United States in April 2000
was 281,422,000. Based on the data shown, the population of the three most
populous cities combined was what percent of the total population of the United
States in April 2000 ?

Give your answer to the nearest whole percent.

%
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Data Interpretation Sets

Questions 16 to 19 are based on the following data. For these questions,

select a single answer choice.

WORK TIME REQUIRED TO PAY FOR SELECTED FOOD ITEMS*
IN THE UNITED STATES, 1919 AND 1997

1 | 1
1 Pound of bread H:ij 1919

%Gallon ofmilkh T | I W 1997
1 Pound of coffee h | | | | |
5 Pounds of sugar _ ] T T T T T ]

| I

1 Dozen eggs h ] |

0 10 20 30 40 50 60 70 80 90
Work Time (minutes)

*For each year, the work time, in hours, required to pay for a food item is the
average price of the food item divided by the average hourly wage for rank-and-file
manufacturing workers. The work time in the graph is given in minutes.

16. In 1997, at the rates shown in the graph, the work time required to pay for which
of the following food items was greatest?

(A) 10 pounds of bread
® 5 gallons of milk
(© 3 pounds of coffee
(D 20 pounds of sugar
® 5 dozen eggs

17. If the average hourly wage of the rank-and-file manufacturing worker in 1919 was

1
$0.55, which of the following is closest to the average price of 3 gallon of milk
in 1919 ¢

@A $0.80
$0.65
© $0.50
D $0.35
® $0.20
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18. At the rates shown in the graph, which of the following is closest to the number of
hours of work time that was required to pay for 20 kilograms of sugar in 1919 ?

(1 kilogram equals 2.2 pounds, rounded to the nearest 0.1 pound.)

@A 1
® 14
© 20
D 31
® 53

19. Eight hours of work time paid for approximately how many more dozen eggs in
1997 than it did in 1919 ?

@A 50
70
© 90
D 110
@® 130

Questions 20 to 23 are based on the following data. For these questions,

select a single answer choice unless otherwise directed.

Number of
Homes Sold
Year | Number
2009 503
2010 351
2011 390
2012 410
2013 290

HOMES SOLD IN COUNTY T, 2009-2013

Mean and Median Prices of Homes Sold

$300,000

Mean

-~ | (arithmetic

mean)

$250,000 +==—

Median

$200,000

$150,000 §

$0
2009

2010

2011
Year

2012

2013

20. Which of the following is closest to the mean of the prices of the 700 homes sold
in 2012 and 2013 combined?

@A) $265,000
$270,000
© $275,000
D $280,000
@& $285,000
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21. By approximately what percent did the median price of homes sold in County T
decrease from 2011 to 2012 ?

@A) 10%
15%
© 25%
D 33%
E 50%

For Question 22, select all the answer choices that apply.

22. Based on the information given, which of the following statements about the sum
of the prices of all the homes sold in a given year must be true?

Indicate all such statements.

The sum of the prices for 2010 was greater than the sum for 2009.
The sum of the prices for 2010 was greater than the sum for 2011.
The sum of the prices for 2009 was greater than the sum for 2011.

23. County T collected a tax equal to 3 percent of the price of each home sold in the
county in 2009. Approximately how much did County T collect in taxes from all
homes sold in 2009 ?

@  $38,000
$260,000
©  $380,000
D $2,600,000
® $3,800,000
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Questions 24 to 26 are based on the following data. For these questions,
select a single answer choice.

PERSONAL INCOME AND

PUBLIC EDUCATION REVENUE
IN COUNTRY X
(in constant 1998 dollars)
Year Per Capita Revenue
Income per Student

1930 $6,610 §710
1940 6,960 950
1950 9,540 1,330
1960 12,780 2,020
1970 17,340 3,440
1980 20,150 4,400
1990 24,230 5,890

24. From 1930 to 1990, approximately what was the average increase per year in per
capita income?
@ $150
$200
© $250
D $300
® $350

25. In 1950 the revenue per student was approximately what percent of the per capita
income?

@A 8%
11%
© 14%
D 17%
@® 20%

26. For how many of the seven years shown was the revenue per student less than

é of the per capita income for the year?

@A) One
Two
(© Three
(D Four
(E) Five
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ANSWERKEY

O 0 N N Ul W N~

—
W N = O

14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.
25.
26.

. Choice A: Quantity A is greater.

. Choice D: The relationship cannot be determined from the information given.
. Choice C: The two quantities are equal.

. Choice A: Quantity A is greater.

. Choice B: Quantity B is greater.

. Choice B: Quantity B is greater.

. Choice D: £l
17
. Choice C: 28
. Choice A: =
10

. Choice E: 65th

. Choice E: y=3x-20
. Choice B: 13.9

. Choice B: 5

AND

Choice C: 13

AND

Choice D: 25

AND

Choice E: 50

AND

Choice F: 53

0.76

5

Choice B: 5 gallons of milk
Choice D: $0.35

Choice A: 11

Choice C: 90

Choice B: $270,000
Choice C: 25%

Choice B: The sum of the prices for 2010 was greater than the sum for 2011.
AND

Choice C: The sum of the prices for 2009 was greater than the sum for 2011.
Choice E: $3,800,000
Choice D: $300

Choice C: 14%

Choice E: Five
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Answers and Explanations

The average (arithmetic mean) of 4 donations to a charity
was $80. Two of the 4 donations were $90 and $60.

Quantity A Quantity B
1. The average of the other $80 @ © O

2 donations

Explanation

Note that Quantity B, $80, is the average of the 4 donations. The average of 2 of the

4 donations, $90 and $60, is $75. Since $75 is less than $80, it follows that Quantity A,
the average of the other 2 donations, is greater than Quantity B. Therefore the correct
answer is Choice A.

This explanation uses the following strategy.
Strategy 8: Search for a Mathematical Relationship

AGE DISTRIBUTION OF
EMPLOYEES OF A BUSINESS
Age Interval | Number of Employees
15-24 17
25-34 24
35-44 26
45-54 21
55-64 18
Total 106
Quantity A Quantity B
2. The range of the ages of the 11 years @ © O
20 oldest employees of the
business
Explanation

Of the 20 oldest employees, 18 are in the 55-64 age-group, and 2 are in the 45-54 age-
group. Therefore the youngest of the 20 employees is in the 45-54 age-group, and the
oldest is in the 55-64 age-group. The youngest of the 20 employees could be 45 years
old and the oldest could be 64 years old. In this case, the range of their ages would be
64 — 45, or 19 years.
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On the other hand, the youngest could be 54 years old and the oldest could be
55 years old, so the range of their ages would be 1 year. Because there are cases where
the range is greater than 11 years and cases where it is less than 11 years, the correct
answer is Choice D.

This explanation uses the following strategies.
Strategy 11: Divide into Cases
Strategy 13: Determine Whether a Conclusion Follows from the Information Given

Quantity A Quantity B
3. The sum of the first 7 times the median of the @ © DO
7 positive integers first 7 positive integers
Explanation

Quantity Ais 1 +2+3+4+5+6+7, or 28. The median of the first 7 positive inte-
gers is the middle number when they are listed in order from least to greatest, which is
4. So Quantity Bis (7)(4), or 28. Thus the correct answer is Choice C.

This explanation uses the following strategy.
Strategy 8: Search for a Mathematical Relationship

Quantity A Quantity B
4. The number of two-digit 80 @ © O

positive integers for which
the units digit is not equal
to the tens digit

Explanation

The two-digit positive integers are the integers from 10 to 99. There are 90 such
integers. In 9 of these integers, namely, 11, 22, 33, .. ., 99, the units digit and tens digit
are equal. Hence, Quantity A, the number of two-digit positive integers for which the
units digit is not equal to the tens digit, is 90 — 9, or 81. Since Quantity B is 80, the
correct answer is Choice A.

This explanation uses the following strategy.
Strategy 11: Divide into Cases
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In a probability experiment, G and H are independent
events. The probability that G will occur is 7, and the
probability that H will occur is s, where both r and s are

greater than 0.
Quantity A Quantity B
5. The probability that either r+s—rs @ © O
G will occur or H will occur,
but not both
Explanation

By the rules of probability, you can conclude that the probability that event H will not
occur is 1 —s. Also, the fact that G and H are independent events implies that G and
“not H” are independent events. Therefore the probability that G will occur and H will
not occur is r(1 —s). Similarly, the probability that H will occur and G will not occur is
s(1 —7). So Quantity A, the probability that either G will occur or H will occur, but not
both, is r(1 —s)+s(1 —r) =r+s—2rs, which is less than Quantity B, r+s— rs. Thus the
correct answer is Choice B.

This explanation uses the following strategy.
Strategy 1: Translate from Words to an Arithmetic or Algebraic Representation

§=1{1,4,7,10}
T={2,3,5,8,13}

x is a number in set S, and y is a number in set T.

Quantity A Quantity B
6. The number of different 20 @ © ©
possible values of the
product xy

Explanation

There are 4 numbers in S and 5 numbers in T, so the total number of possible products
that can be formed using one number in each set is (4)(5), or 20. However, some of these
products have the same value; for example, (1)(8) =(4)(2). Therefore, Quantity A, the
number of different possible values of the product xy, is less than Quantity B, 20. Thus
the correct answer is Choice B.

This explanation uses the following strategy.
Strategy 8: Search for a Mathematical Relationship
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7. The graph above shows the distribution of three different flavors of hard candies—
cherry, lemon, and lime—in a candy jar. If all the lemon candies are removed and
no other candies are added or removed, what fraction of the remaining candies in
the jar will be lime candies?

@
©
)

®

Explanation

If the lemon candies are removed, then 85% of the original number of candies will remain.

25 5
Of these, the fraction of lime candies will be g , or E The correct answer is Choice D.

This explanation uses the following strategy.
Strategy 4: Translate from a Figure to an Arithmetic or Algebraic Representation
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8. Risalist of 15 consecutive integers, and T is a list of 21 consecutive integers. The
median of the integers in list R is equal to the least integer in list T. If the two lists
are combined into one list of 36 integers, how many different integers are on the
combined list?

@ 25
® 27
© 28
D 32
® 36

Explanation

The median of the numbers in list R is the middle number when the numbers are listed
in order from least to greatest, that is, the 8th number. Since the median of the
numbers in list R is equal to the least integer in list T, the 8 greatest integers in R are
the 8 least integers in T, and the number of different integers in the combined list is
15+ 21 -8, or 28. The correct answer is Choice C.

This explanation uses the following strategy.
Strategy 8: Search for a Mathematical Relationship

B ¢ D
-5 0 5 10

¢y

9. From the 5 points A, B, C, D, and E on the number line above, 3 different points
are to be randomly selected. What is the probability that the coordinates of the
3 points selected will all be positive?

1
SR
1
5
3
©%
2
©3
3
®5
Explanation

Of the 5 points, 3 have positive coordinates, points C, D, and E. The probability that

3
the first point selected will have a positive coordinate is 5 Since the second point

selected must be different from the first point, there are 4 remaining points to select



Data Analysis

from, of which 2 are points with positive coordinates. Therefore, if the coordinate of
the first point selected is positive, then the probability that the second point selected

will have a positive coordinate is %
Similarly, if the coordinates of the first 2 points selected are positive, then the
probability that the third point selected will have a positive coordinate is %
The probability that the coordinates of the 3 points selected will all be positive is the
2\(1 1

3
product of the three probabilities, (E) (Z) (5) or o The correct answer is Choice A.

Alternatively, you can compute the probability as the following fraction.

number of ways to select 3 points with positive coordinates

number of ways to select 3 points from 5 points

Since there are only 3 points with positive coordinates, there is only 1 way to select
them, so the numerator is 1. The denominator of the fraction is equal to the number of

5!
combinations of 5 objects taken 3 at a time, or “5 choose 3,” which is 31(5 - 3)! =
5)(4 1 | |
G)@ _ 10. Therefore the probability is —, which is Choice A.
2)(1) 10

This explanation uses the following strategy.
Strategy 12: Adapt Solutions to Related Problems

10. In a distribution of 850 different measurements, x centimeters is at the 73rd
percentile. If there are 68 measurements in the distribution that are greater than
y centimeters but less than x centimeters, then y is approximately at what
percentile in the distribution?

@A) 45th
50th
© 55th
D 60th
@® 65th

Explanation

If x centimeters is at the 73rd percentile, then approximately 73% of the measurements

in the distribution are less than or equal to x centimeters. The 68 measurements that
68

are greater than y centimeters but less than x centimeters are (ﬁ)(IOO%), or 8%, of

the distribution. Thus approximately 73% — 8%, or 65%, of the measurements are less

than or equal to y centimeters, that is, y is approximately at the 65th percentile in the

distribution. The correct answer is Choice E.

This explanation uses the following strategy.
Strategy 8: Search for a Mathematical Relationship
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11. Each of the following linear equations defines y as a function of x for all integers x
from 1 to 100. For which of the following equations is the standard deviation of
the y-values corresponding to all the x-values the greatest?

X
@® y=3

y=§+40

© y=x

D y=2x+50

@® y=3x-20
Explanation

Recall that the standard deviation of the numbers in a data set is a measure of the
spread of the numbers about the mean of the numbers. The standard deviation is
directly related to the distances between the mean and each of the numbers when the
mean and the numbers are considered on a number line. Note that each of the answer
choices is an equation of the form y=ax+ b, where a and b are constants. For every
value of x in a data set, the corresponding value of y is ax + b, and if m is the mean of
the values of x, then am + b is the mean of the corresponding values of y.

In the question, the set of values of x consists of the integers from 1 to 100, and
each answer choice gives a set of 100 values of y corresponding to the 100 values of x.
For each value of x in the data set,

(1) the distance between x and the mean m is |x —m|, and

(2) the distance between the corresponding y-value, ax+ b, and the mean, am + b,
of the corresponding y-values is |ax+ b —am — b|, which is equal to |ax —am
or |a||x —ml.

>

Therefore the greater the absolute value of a in the equation y=ax + b, the greater
the distance between each y-value and the mean of the y-values; hence, the greater the
spread. Note that the value of b is irrelevant. Scanning the choices, you can see that the
equation in which the absolute value of a is greatest is y = 3x —20. Thus the correct
answer is Choice E.

This explanation uses the following strategy.
Strategy 8: Search for a Mathematical Relationship



Data Analysis

12. For a certain distribution, the measurement 12.1 is 1.5 standard deviations below
the mean, and the measurement 17.5 is 3.0 standard deviations above the mean.
What is the mean of the distribution?

@A 13.8
13.9
© 14.0
D 14.1
® 14.2

Explanation

If m represents the mean of the distribution and s represents the standard deviation,
then the statement “the measurement 12.1 is 1.5 standard deviations below the mean”
can be represented by the equation 12.1 =m — 1.5s. Similarly, the statement “the
measurement 17.5 is 3.0 standard deviations above the mean” can be represented by
the equation 17.5=m + 3.0s.

One way to solve the two linear equations for m is to eliminate the s. To do this,
you can multiply the equation 12.1 =m — 1.5s by 2 and then add the result to the
equation 17.5=m+ 3.0s to get 41.7 =3m. Solving this equation for m gives the mean
13.9. Thus the correct answer is Choice B.

This explanation uses the following strategy.
Strategy 1: Translate from Words to an Arithmetic or Algebraic Representation



Data Analysis

13. Set A has 50 members and set B has 53 members. At least 2 of the members in
set A are not in set B. Which of the following could be the number of members
in set B that are not in set A ?

Indicate all such numbers.

A] 3
B] 5
[C] 13
D] 25
[E] 50
[F] 53

Explanation

Let x be the number of members in the intersection of set A and set B. Then the
distribution of the members of A and B can be represented by the following Venn
diagram.

A B

The question asks you to indicate which of the answer choices could be the number
of members in set B that are not in set A. This is equivalent to determining which of
the answer choices are possible values of 53 — x.

You are given that the number of members in set A that are not in set B is at least 2,
and clearly the number of members in set A that are not in set B is at most all 50
members of A; that is, 2 <50 —x<50. Note that 53 —x is 3 more than 50 — x. So by
adding 3 to each part of 2 <50 —x <50, you get the equivalent inequality 5<53 —x<53.
Thus the number of members in set B that are not in set A can be any integer from 5 to
53. The correct answer consists of Choices B, C, D, E, and F.

This explanation uses the following strategies.
Strategy 1: Translate from Words to an Arithmetic or Algebraic Representation
Strategy 2: Translate from Words to a Figure or Diagram



Data Analysis

14. The figure above shows the probability distribution of a continuous random
variable X. For each of the five intervals shown, the figure gives the probability
that the value of X is in that interval. What is the probability that 1 <X <47?

Explanation

In the distribution shown, the interval from 1 to 4 is divided into the three intervals—
the interval from 1 to 2, the interval from 2 to 3, and the interval from 3 to 4. The
probability that 1 <X <4 is the sum of the probability that 1 <X <2, the probability
that 2 <X <3, and the probability that 3 <X <4, thatis, 0.30+0.32+0.14=0.76. The
correct answer is 0.76.

This explanation uses the following strategy.
Strategy 4: Translate from a Figure to an Arithmetic or Algebraic Representation



Data Analysis

FIVE MOST POPULOUS CITIES IN THE UNITED STATES

APRIL 2000
City Population (in thousands)
New York 8,008
Los Angeles 3,695
Chicago 2,896
Houston 1,954
Philadelphia 1,518

15. The populations of the five most populous cities in the United States in April 2000
are listed in the table above. The total population of the United States in April 2000
was 281,422,000. Based on the data shown, the population of the three most
populous cities combined was what percent of the total population of the United
States in April 2000 ?

Give your answer to the nearest whole percent.

%

Explanation

From the data given, the three most populous cities were New York, Los Angeles, and
Chicago, and the population of the three cities combined was 8,008,000 + 3,695,000 +
2,896,000, or 14,599,000. As a percent of the total population of the United States, this
is ( 14,599,000
281,422,000
The correct answer is 5.

)(100%) =~ 5.19%, which, rounded to the nearest whole percent, is 5%.

This explanation uses the following strategy.
Strategy 4: Translate from a Figure to an Arithmetic or Algebraic Representation



Data Analysis

WORK TIME REQUIRED TO PAY FOR SELECTED FOOD ITEMS*
IN THE UNITED STATES, 1919 AND 1997

1 | 1
1 Pound of bread H:ij 1919

% Gallon ofmilkh T | I W 1997
1 Pound of coffee h | | | | |
5 Pounds of sugar _ ] T T T T T ]

| I O

1 Dozen eggs h ] |

0 10 20 30 40 50 60 70 80 90
Work Time (minutes)

*For each year, the work time, in hours, required to pay for a food item is the
average price of the food item divided by the average hourly wage for rank-and-file
manufacturing workers. The work time in the graph is given in minutes.

16. In 1997, at the rates shown in the graph, the work time required to pay for which
of the following food items was greatest?

(A 10 pounds of bread
5 gallons of milk
(© 3 pounds of coffee
(D 20 pounds of sugar
® 5 dozen eggs

Explanation

Reading from the graph, you can compute the approximate work times for the quantities
listed in the choices.

Choice A: The approximate work time required to pay for 1 pound of bread was
4 minutes, so the approximate work time to pay for 10 pounds of bread was (10)(4), or
40 minutes. 1

Choice B: The approximate work time required to pay for 3 gallon of milk was

7 minutes, so the approximate work time to pay for 5 gallons of milk was (10)(7), or
70 minutes.

Choice C: The approximate work time required to pay for 1 pound of coffee was
17 minutes, so the approximate work time to pay for 3 pounds of coffee was (3)(17), or
51 minutes.

Choice D: The approximate work time required to pay for 5 pounds of sugar was
10 minutes, so the approximate work time to pay for 20 pounds of sugar was (4)(10),
or 40 minutes.

Choice E: The approximate work time required to pay for 1 dozen eggs was 5 minutes,
so the approximate work time to pay for 5 dozen eggs was (5)(5), or 25 minutes.

Of these times, the greatest is 70 minutes for 5 gallons of milk. The correct answer
is Choice B.

This explanation uses the following strategies.

Strategy 4: Translate from a Figure to an Arithmetic or Algebraic Representation
Strategy 5: Simplify an Arithmetic or Algebraic Representation

Strategy 9: Estimate



Data Analysis

17. If the average hourly wage of the rank-and-file manufacturing worker in 1919 was

1
$0.55, which of the following is closest to the average price of B gallon of milk
in19197

@ $0.80
$0.65
© $0.50
D $0.35
@® $0.20

Explanation .
From the graph, you see that in 1919 the work time required to pay for 5 gallon of milk

was approximately 38 minutes. Given an hourly wage of $0.55, the wage for 38 minutes is

(ﬁ)($0.55), or about $0.35. The correct answer is Choice D.
60

This explanation uses the following strategies.

Strategy 4: Translate from a Figure to an Arithmetic or Algebraic Representation
Strategy 5: Simplify an Arithmetic or Algebraic Representation

Strategy 9: Estimate

18. At the rates shown in the graph, which of the following is closest to the number of
hours of work time that was required to pay for 20 kilograms of sugar in 1919 ?
(1 kilogram equals 2.2 pounds, rounded to the nearest 0.1 pound.)

@ 11
® 14
© 20
D 31
® 53

Explanation
If 1 kilogram equals 2.2 pounds, then 20 kilograms equals 44 pounds.

According to the graph, in 1919 the work time required to pay for 5 pounds of
sugar was approximately 72 minutes, so the work time required to pay for 44 pounds
of sugar was (2)(44), or 633.6 minutes, which is approximately 10.6 hours. Of the

5

given choices, the one closest to this number is 11 hours. The correct answer is Choice A.

This explanation uses the following strategies.

Strategy 4: Translate from a Figure to an Arithmetic or Algebraic Representation
Strategy 5: Simplify an Arithmetic or Algebraic Representation

Strategy 9: Estimate



Data Analysis

19. Eight hours of work time paid for approximately how many more dozen eggs in
1997 than it did in 1919 ?

@A 50
70
© 90
D 110
& 130

Explanation

Since the work times are given in minutes, first convert 8 hours to 480 minutes.
In 1919, the work time that paid for 1 dozen eggs was approximately 80 minutes,

so 480 minutes paid for %, or 6 dozen eggs.

In 1997, the work time that paid for 1 dozen eggs was approximately 5 minutes,
so0 480 minutes paid for %, or 96 dozen eggs.

Thus 8 hours of work time paid for 90 dozen more eggs in 1997 than it paid for in

1919. The correct answer is Choice C.

This explanation uses the following strategies.

Strategy 4: Translate from a Figure to an Arithmetic or Algebraic Representation
Strategy 5: Simplify an Arithmetic or Algebraic Representation

Strategy 9: Estimate



Data Analysis

HOMES SOLD IN COUNTY 7, 2009-2013

Number of
Homes Sold Mean and Median Prices of Homes Sold Mean
$300,000 — . .
Year | Number __ __-=" | (arithmetic
2009 | 503 $250,000 ¢==———< e mean)
2010 | 351 - 7 Median
2011 | 390 $200,000 ) e
2012 410 $150,000 §
2013 290 $0 T
2009 2010 2011 2012 2013
Year

20. Which of the following is closest to the mean of the prices of the 700 homes sold
in 2012 and 2013 combined?
@A) $265,000
$270,000
© $275,000
D $280,000
® $285,000

Explanation
The number of homes sold is given in the table, and the mean of the prices is given in
the line graph.

The mean price of the 700 homes sold in 2012 and 2013 is the weighted average of
the mean price of the 410 homes sold in 2012, which is $250,000, and the mean price
of the 290 homes sold in 2013, which is $300,000:

(410)($250,000) + (290)($300,000)
700

= $270,714

Of the choices given, the closest is $270,000. The correct answer is Choice B.

This explanation uses the following strategies.
Strategy 4: Translate from a Figure to an Arithmetic or Algebraic Representation
Strategy 9: Estimate



Data Analysis

21. By approximately what percent did the median price of homes sold in County T
decrease from 2011 to 2012 ?

@& 10%
15%
© 25%
D 33%
& 50%

Explanation
The median prices are given in the line graph. The median price decreased from
$200,000 in 2011 to $150,000 in 2012, which is a decrease of $50,000. As a percent of

the 2011 price, this is ( 50,000 )(100%), or 25%. The correct answer is Choice C.
200,000

This explanation uses the following strategy.
Strategy 4: Translate from a Figure to an Arithmetic or Algebraic Representation

22. Based on the information given, which of the following statements about the sum
of the prices of all the homes sold in a given year must be true?

Indicate all such statements.

The sum of the prices for 2010 was greater than the sum for 2009.
The sum of the prices for 2010 was greater than the sum for 2011.
The sum of the prices for 2009 was greater than the sum for 2011.

Explanation
For each year, the sum of the prices is equal to the number of homes sold times the
mean price of the homes sold.

For 2010, the sum is equal to (351)($275,000), or $96,525,000.

For 2009, the sum is (503)($250,000), or $125,750,000, which is greater than the
sum for 2010. So statement A is false.

For 2011, the sum is (390)($175,000), or $68,250,000, which is less than the sum
for 2010. So statement B is true.

Since the sum for 2009 is greater than the sum for 2011, statement C is true.

The correct answer consists of Choices B and C.

This explanation uses the following strategy.
Strategy 4: Translate from a Figure to an Arithmetic or Algebraic Representation



Data Analysis

23. County T collected a tax equal to 3 percent of the price of each home sold in the
county in 2009. Approximately how much did County T collect in taxes from all
homes sold in 2009 ?

@  $38,000
$260,000
© $380,000
D $2,600,000
@& $3,800,000

Explanation

The total price of all the homes sold in 2009 is equal to the number of homes sold
times the mean price of the homes sold. The tax is 3% of this amount. Since the
choices given are far apart, there is no need for accurate computations. Using
estimation, you get a total price of about (500)($250,000), or $125 million. The tax
of 3% is (0.03)($125 million), or approximately $3.75 million. Of the choices given,
$3,800,000 is closest to this amount. The correct answer is Choice E.

This explanation uses the following strategies.
Strategy 4: Translate from a Figure to an Arithmetic or Algebraic Representation
Strategy 9: Estimate

PERSONAL INCOME AND

PUBLIC EDUCATION REVENUE
IN COUNTRY X
(in constant 1998 dollars)
Year Per Capita Revenue
Income per Student

1930 $6,610 $710
1940 6,960 950
1950 9,540 1,330
1960 12,780 2,020
1970 17,340 3,440
1980 20,150 4,400
1990 24,230 5,890

24. From 1930 to 199