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ABOUT THIS BOOK

If you don’t have a pencil in your hand, get one now! Don’t just read this book—write on it, study it,
scrutinize it! In short, for the next six weeks, this book should be a part of your life. When you have
finished the book, it should be marked-up, dog-eared, tattered and torn.

Although the GRE is a difficult test, it is a very learnable test. This is not to say that the GRE is
“beatable.” There is no bag of tricks that will show you how to master it overnight. You probably have
already realized this. Some books, nevertheless, offer "inside stuff" or "tricks" which they claim will enable
you to beat the test. These include declaring that answer-choices B, C, or D are more likely to be correct
than choices A or E. This tactic, like most of its type, does not work. It is offered to give the student the
feeling that he or she is getting the scoop on the test.

The GRE cannot be “beaten.” But it can be mastered —through hard work, analytical thought, and by
training yourself to think like a test writer. Many of the exercises in this book are designed to prompt you to
think like a test writer. For example, in the math section, you will find “Duals.” These are pairs of similar
problems in which only one property is different. They illustrate the process of creating GRE questions.

This book will introduce you to numerous analytic techniques that will help you immensely, not only
on the GRE but in graduate school as well. For this reason, studying for the GRE can be a rewarding and
satisfying experience.

Although the quick-fix method is not offered in this book, about 15% of the material is dedicated to
studying how the questions are constructed. Knowing how the problems are written and how the test writers
think will give you useful insight into the problems and make them less mysterious. Moreover, familiarity
with the GRE’s structure will help reduce your anxiety. The more you know about this test, the less anxious
you will be the day you take it.
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Orientation

What Does the GRE Measure?

The GRE is an aptitude test. Like all aptitude tests, it must choose a medium in which to measure intellec-
tual ability. The GRE has chosen math and English.

OK, the GRE is an aptitude test. The question is—does it measure aptitude for graduate school? The
GRE’s ability to predict performance in school is as poor as the SAT's. This is to be expected since the tests
are written by the same company (ETS) and are similar. The GRE’s verbal section, however, is signifi-
cantly harder (more big words), and, surprisingly, the GRE’s math section is slightly easier. The GRE also
includes a writing section that the SAT does not.

No test can measure all aspects of intelligence. Thus any admission test, no matter how well written,
is inherently inadequate. Nevertheless, some form of admission testing is necessary. It would be unfair to
base acceptance to graduate school solely on grades; they can be misleading. For instance, would it be fair
to admit a student with an A average earned in easy classes over a student with a B average earned in diffi-
cult classes? A school’s reputation is too broad a measure to use as admission criteria: many students seek
out easy classes and generous instructors, in hopes of inflating their GPA. Furthermore, a system that would
monitor the academic standards of every class would be cost prohibitive and stifling. So until a better
system is proposed, the admission test is here to stay.

The GRE is approximately three hours long. Only two-hours-and-thirty-minutes of the test count toward
your score—the experimental section is not scored.

Section Type of Questions Total Questions Time
Present Your Perspective on an Issue )
Analyze an Argument

about 6 Sentence Completions
about 7 Analogies

Writing 75 minutes

Verbal about 8 Reading Comprehension 30 30 minutes
about 9 Antonyms
about 14 Quantitative Comparisons
Math about 9 Multiple Choice 28 45 minutes
about 5 Graphs
Experimental | Verbal or Math ? 7?7 minutes

The test always begins with the writing section; the math and verbal sections can appear in any order. Also,
the questions within each section can appear in any order. For example, in the verbal section, the first
question might be an analogy, the second and third questions antonyms, the fourth question sentence
completion, and the fifth question analogy.

There is a one-minute break between each section and a ten-minute break following the writing
section.

11



12 GRE Prep Course

Experimental Section

The GRE is a standardized test. Each time it is offered, the test has, as close as possible, the same level of
difficulty as every previous test. Maintaining this consistency is very difficult—hence the experimental
section. The effectiveness of each question must be assessed before it can be used on the GRE. A problem
that one person finds easy another person may find hard, and vice versa. The experimental section measures
the relative difficulty of potential questions; if responses to a question do not perform to strict specifica-
tions, the question is rejected.

The experimental section can be a verbal section or a math section. You won’t know which section is
experimental. You will know which type of section it is, though, since there will be an extra one of that
type.

Because the “bugs” have not been worked out of the experimental section—or, to put it more directly,
because you are being used as a guinea pig to work out the “bugs”—this portion of the test is often more
difficult and confusing than the other parts.

This brings up an ethical issue: How many students have run into the experimental section early in the
test and have been confused and discouraged by it? Crestfallen by having done poorly on, say, the first—
though experimental —section, they lose confidence and perform below their ability on the rest of the test.
Some testing companies are becoming more enlightened in this regard and are administering experimental
sections as separate practice tests. Unfortunately, ETS has yet to see the light.

Knowing that the experimental section can be disproportionately difficult, if you do poorly on a
particular section you can take some solace in the hope that it may have been the experimental section. In
other words, do not allow one difficult section to discourage your performance on the rest of the test.

You may also see a research section. This section, if it appears, will be identified and will be last. The
research section will not be scored and will not affect your score on other parts of the test.

The CAT & the 0ld Paper-g-Pencil Test

The computer based GRE uses the same type of questions as the old paper-&-pencil test. The only differ-
ence is the medium, that is the way the questions are presented.

There are advantages and disadvantages to the CAT. Probably the biggest advantages are that you can
take the CAT just about any time and you can take it in a small room with just a few other people —instead
of in a large auditorium with hundreds of other stressed people. One the other hand, you cannot return to
previously answered questions, it is easier to misread a computer screen than it is to misread printed
material, and it can be distracting looking back and forth from the computer screen to your scratch paper.

Pacing

Although time is limited on the GRE, working too quickly can damage your score. Many problems hinge
on subtle points, and most require careful reading of the setup. Because undergraduate school puts such
heavy reading loads on students, many will follow their academic conditioning and read the questions
quickly, looking only for the gist of what the question is asking. Once they have found it, they mark their
answer and move on, confident they have answered it correctly. Later, many are startled to discover that
they missed questions because they either misread the problems or overlooked subtle points.

To do well in your undergraduate classes, you had to attempt to solve every, or nearly every, problem
on a test. Not so with the GRE. In fact, if you try to solve every problem on the test, you will probably
damage your score. For the vast majority of people, the key to performing well on the GRE is not the
number of questions they solve, within reason, but the percentage they solve correctly.



Orientation

On the GRE, the first question will be of medium difficulty. If you answer it correctly, the next ques-
tion will be a little harder. If you answer it incorrectly, the next question will be a little easier. Because the
CAT “adapts” to your performance, early questions are more important than later ones. In fact, by about the
fifth or sixth question the test believes that it has a general measure of your score, say, 500—600. The rest of
the test is determining whether your score should be, say, 550 or 560. Because of the importance of the first
five questions to your score, you should read and solve these questions slowly and carefully. Allot nearly
one-third of the time for each section to the first five questions. Then work progressively faster as you work
toward the end of the section.

The three major parts of the test are scored independently. You will receive a verbal score, a math score,
and a writing score. The verbal and math scores range from 200 to 800. The writing score is on a scale from
0 to 6. In addition to the scaled score, you will be assigned a percentile ranking, which gives the percentage
of students with scores below yours. The following table relates the scaled scores to the percentile ranking.

Scaled Score Verbal Math
800 99 99
700 97 80
600 84 58
500 59 35
400 26 15
300 5 3

The following table lists the average scaled scores. Notice how much higher the average score for math is
than for verbal. Even though the math section intimidates most people, it is very learnable. The verbal
section is also very learnable, but it takes more work to master it.

Average Scaled Score

| Verbal | Math | Total |
470 | 570 | 1040 |

On the test, you cannot skip questions; each question must be answered before moving to the next question.
However, if you can eliminate even one of the answer-choices, guessing can be advantageous. We’ll talk
more about this later. Unfortunately, you cannot return to previously answered questions.

On the test, your first question will be of medium difficulty. If you answer it correctly, the next ques-
tion will be a little harder. If you again answer it correctly, the next question will be harder still, and so on.
If your GRE skills are strong and you are not making any mistakes, you should reach the medium-hard or
hard problems by about the fifth problem. Although this is not very precise, it can be quite helpful. Once
you have passed the fifth question, you should be alert to subtleties in any seemingly simple problems.

Often students become obsessed with a particular problem and waste time trying to solve it. To get a
top score, learn to cut your losses and move on. The exception to this rule is the first five questions of each
section. Because of the importance of the first five questions to your score, you should read and solve these
questions slowly and carefully.

If you are running out of time, randomly guess on the remaining questions. This is unlikely to harm
your score. In fact, if you do not obsess about particular questions (except for the first five), you probably
will have plenty of time to solve a sufficient number of questions.

Because the total number of questions answered contributes to the calculation of your score, you
should answer ALL the questions —even if this means guessing randomly before time runs out.

13



14  GRE Prep Course

The “2 out of 3" Rule

It is significantly harder to create a good but incorrect answer-choice than it is to produce the correct
answer. For this reason usually only two attractive answer-choices are offered. One correct; the other either
intentionally misleading or only partially correct. The other three answer-choices are usually fluff. This
makes educated guessing on the GRE immensely effective. If you can dismiss the three fluff choices, your
probability of answering the question successfully will increase from 20% to 50%.

When taking the test, you will have six on-screen options/buttons:
Quit Section Time Help Next Confirm

Unless you just cannot stand it any longer, never select Quit or Section. If you finish a section early, just
relax while the time runs out. If you’re not pleased with your performance on the test, you can always
cancel it at the end.

The Time button allows you to display or hide the time. During the last five minutes, the time display
cannot be hidden and it will also display the seconds remaining.

The Help button will present a short tutorial showing how to use the program.
You select an answer-choice by clicking the small oval next to it.

To go to the next question, click the Next button. You will then be asked to confirm your answer by
clicking the Confirm button. Then the next question will be presented.

Test Day

*  Bring a photo ID.

e Bring a list of four schools that you wish to send your scores to.

e Arrive at the test center 30 minutes before your test appointment. If you arrive late, you might not be
admitted and your fee will be forfeited.

*  You will be provided with scratch paper. Do not bring your own, and do not remove scratch paper
from the testing room.

*  You cannot bring testing aids in to the testing room. This includes pens, calculators, watch calculators,
books, rulers, cellular phones, watch alarms, and any electronic or photographic devices.

e You will be photographed and videotaped at the test center.

The three parts of this book—(1) Math, (2) Verbal, and (3) Writing—are independent of one another.
However, to take full advantage of the system presented in the book, it is best to tackle each part in the
order given.

This book contains the equivalent of a six-week, 50-hour course. Ideally you have bought the book at
least four weeks before your scheduled test date. However, if the test is only a week or two away, there is
still a truncated study plan that will be useful.
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The GRE is not easy—nor is this book. To improve your GRE score, you must be willing to work; if
you study hard and master the techniques in this book, your score will improve —significantly.

When is the GRE given?

The test is given year-round. You can take the test during normal business hours, in the first three weeks of
each month. Weekends are also available in many locations. You can register as late as the day before the
test, but spaces do fill up. So it’s best to register a couple of weeks before you plan to take the test.

How important is the GRE and how is it used?
It is crucial! Although graduate schools may consider other factors, the vast majority of admission
decisions are based on only two criteria: your GRE score and your GPA.

How many times should I take the GRE?

Most people are better off preparing thoroughly for the test, taking it one time and getting their top score.
You can take the test at most five times a year, but some graduate schools will average your scores. You
should call the schools to which you are applying to find out their policy. Then plan your strategy
accordingly.

Can I cancel my score?
Yes. You can cancel your score immediately after the test but before you see your score. You can take the
GRE only once a month.

Where can I get the registration forms?
Most colleges and universities have the forms. You can also get them directly from ETS by writing to:

Computer-Based Testing Program
Graduate Record Examinations
Educational Testing Service

P.O. Box 6020

Princeton, NJ 08541-6020

Or calling, 1-800-GRE-CALL

Or online: www.gre.org

For general questions, call: 609-771-7670

15



TeamLRN



Part One

MATH



TeamLRN



MATH

INTRODUCTION
SUBSTITUTION

DEFINED FUNCTIONS

MATH NOTES

NUMBER THEORY
QUANTITATIVE COMPARISONS
HARD QUANTITATIVE COMPARISONS
GEOMETRY

COORDINATE GEOMETRY
ELIMINATION STRATEGIES
INEQUALITIES

FRACTIONS & DECIMALS
EQUATIONS

AVERAGES

RATIO & PROPORTION
EXPONENTS & ROOTS
FACTORING

ALGEBRAIC EXPRESSIONS
PERCENTS

GRAPHS

WORD PROBLEMS

SEQUENCES & SERIES
COUNTING

PROBABILITY & STATISTICS
MISCELLANEOUS PROBLEMS
SUMMARY OF MATH PROPERTIES

19



TeamLRN



Math 21

Format of the Math Section

The math section consists of three types of questions: Quantitative Comparisons, Standard Multiple
Choice, and Graphs. They are designed to test your ability to solve problems, not to test your mathematical
knowledge.

The math section is 45 minutes long and contains 28 questions. The questions can appear in any
order.

FORMAT
About 14 Quantitative Comparisons
About 9 Standard Multiple Choice
About 5 Graphs

Level of Difficulty

GRE math is very similar to SAT math, though surprisingly slightly easier. The mathematical skills tested
are very basic: only first year high school algebra and geometry (no proofs). However, this does not mean
that the math section is easy. The medium of basic mathematics is chosen so that everyone taking the test
will be on a fairly even playing field. This way students who majored in math, engineering, or science
don’t have an undue advantage over students who majored in humanities. Although the questions require
only basic mathematics and all have simple solutions, it can require considerable ingenuity to find the
simple solution. If you have taken a course in calculus or another advanced math topic, don’t assume that
you will find the math section easy. Other than increasing your mathematical maturity, little you learned in
calculus will help on the GRE.

Quantitative comparisons are the most common math questions. This is good news since they are
mostly intuitive and require little math. Further, they are the easiest math problems on which to improve
since certain techniques—such as substitution—are very effective.

As mentioned above, every GRE math problem has a simple solution, but finding that simple solution
may not be easy. The intent of the math section is to test how skilled you are at finding the simple
solutions. The premise is that if you spend a lot of time working out long solutions you will not finish as
much of the test as students who spot the short, simple solutions. So if you find yourself performing long
calculations or applying advanced mathematics —stop. You’re heading in the wrong direction.

To insure that you perform at your expected level on the actual GRE, you need to develop a level of
mathematical skill that is greater than what is tested on the GRE. Hence, about 10% of the math problems
in this book are harder than actual GRE math problems.
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Substitution is a very useful technique for solving GRE math problems. It often reduces hard problems to
routine ones. In the substitution method, we choose numbers that have the properties given in the problem
and plug them into the answer-choices. A few examples will illustrate.

Example 1:  If n is an odd integer, which one of the following is an even integer?

N
n
(B) 1
(C) 2n+3
D) nn+3)

(E) n

We are told that # is an odd integer. So choose an odd integer for n, say, 1 and substitute it into each
answer-choice. Now, n® becomes 1° = 1, which is not an even integer. So eliminate (A). Next, Z = Z is

not an even integer—eliminate (B). Next, 2n+3=2-1+3=5 is not an even integer—eliminate (C).

Next, n(n + 3) = 1(1 + 3) =4 is even and hence the answer is possibly (D). Finally, Nn=+1= 1, which is
not even—eliminate (E). The answer is (D).

When using the substitution method, be sure to check every answer-choice because the number you choose
may work for more than one answer-choice. If this does occur, then choose another number and plug it in,
and so on, until you have eliminated all but the answer. This may sound like a lot of computing, but the
calculations can usually be done in a few seconds.

Example 2:  If n is an integer, which of the following CANNOT be an even integer?

(A) 2n+2
B) n-5
©) 2n

(D) 2n+3
(EB) 5n+2

Choose ntobe 1. Then 2n + 2 =2(1) + 2 =4, which is even. So eliminate (A). Next,n —5=1-5=-4.
Eliminate (B). Next, 2n = 2(1) = 2. Eliminate (C). Next, 2n + 3 =2(1) + 3 =5 is not even—it may be our
answer. However, 5n + 2 =5(1) + 2 =7 is not even as well. So we choose another number, say, 2. Then
S5n+2=5(2) +2=12is even, which eliminates (E). Thus, choice (D), 2n + 3, is the answer.

23
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Example 3: If 2 is a fraction greater than 1, then which of the following must be less than 1?
3
@ =
x
x
B —
3y
x
o [
y
o <
X
B vy
X 3y 32 .
We must choose x and y so that —>1. So choose x =3 and y = 2. Now, — = = 2 is greater than 1,
y X
- X 3 1 A . X I3
so eliminate (A). Next, — = —— = —, which is less than 1 —it may be our answer. Next, .|— =,/=— >1;
3y 32 2 y V2

Yy

eliminate (C). Now, — = % <1. So it too may be our answer. Next, y =2 > 1; eliminate (E). Hence, we
X

must decide between answer-choices (B) and (D). Let x = 6 and y = 2. Then Si = % =1, which

eliminates (B). Therefore, the answer is (D).

Problem Set A: Solve the following problems by using substitution.

1. If nis an odd integer, which of the follow-
ing must be an even integer?
n
A)  —
(A) >
(B) 4n+3
©) 2n
D) '
B n

2. If x and y are perfect squares, then which of
the following is not necessarily a perfect

square

(A)
(B)
©)
D)

(E)

?

x2

Xy
4x
X+y

X5

3.

y

If y is an even integer and x is an odd
integer, which of the following expressions
could be an even integer?

A)
(B)
©
D)

(E)

3x+z
2

x+y
2

X+y

* ¥

4 2
xz+y2

If 0 < k < 1, then which of the following
must be less than k?

(A)

(B)
©)
D)
(E)

Sk
2

1

k
[k

vk
k2
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10.

Suppose you begin reading a book on page
h and end on page k. If you read each page
completely and the pages are numbered and
read consecutively, then how many pages
have you read?

(A) h+k
B) h-k
C) k—h+2
D) k-h-1
(B) k-h+1

If m is an even integer, then which of the
following is the sum of the next two even
integers greater than 4m + 1?

(A) Sm+2
(B) Sm+4
C) 8m+6
(D) 8m+8
(E) 8m+10

If x? is even, which of the following must
be true?

I.  xisodd.
II. xiseven.

ML x°is odd.

(A) Tonly

(B) Ionly

(C) Ionly

(D) TIandIIonly
(E) I and I only

Suppose x is divisible by 8 but not by 3.
Then which of the following CANNOT be
an integer?

(A)
(B)
(&)
D)

(E)

If p and ¢ are positive integers, how many
integers are larger than pg and smaller than
p(g+2)?

I PRI NS

A) 3

B) p+2
< p-2
D) 2p-1
(E) 2p+1

If x and y are prime numbers, then which
one of the following cannot equal x —y ?

A1 B)2 (C) 13 (D) 14 (E) 20

11.

12.

13.

14.

15.

If x is an integer, then which of the follow-
ing is the product of the next two integers
greater than 2(x + 1)?

(A)  4x* +14x+12

(B) 4x*+12

© x? +14x +12

D) x?+x+12

(B)  4x? +14x

If the integer x is divisible by 3 but not by

2, then which one of the following expres-
sions is NEVER an integer?

A) X ;— 1
(B) i
©) "?3
@)
®

If both x and y are positive even integers,
then which of the following expressions
must also be even?

L y¥! ILoy—1 Il g
(A) Tonly
(B) I only

(C) Ionly

(D) TandIIonly

(E) LII,andIII

Which one of the following is a solution to

the equation xtoox? -1

Ao ®B1 ©2 D3 [EA4
If x = % which one of the following will
equal —2 when multiplied by 3 4x ?
5-4x
(A) 4(‘)
1
(B) 31 (;Lx
© ;lx ; 3
—-4x
v 4 > 3
X —
(E) 10
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Answers an lution Problem A

1. Choose n=1. Then g = l, which is not even—eliminate (A). Next, 4n+3=4-1+3 =7, which is

2
not even—eliminate (B). Next, 2n =2-1=2, which is even and may therefore be the answer. Next, both

(D) and (E) equal 1, which is not even. Hence, the answer is (C).

2. Choose x =4 and y =9. Then x2 =422 16, which is a perfect square. (Note, we cannot eliminate x2
because it may not be a perfect square for another choice of x.) Next, xy =4-9 =36, which is a perfect
square. Next, 4x =4-4 =16, which is a perfect square. Next, x + y =4 + 9 = 13, which is not a perfect
square. Hence, the answer is (D).

3. Choose x =1 and y =2. Then 3x + % = 3~1+% =4, which is even. The answer is (A). Note: We

don’t need to check the other answer-choices because the problem asked for the expression that could be
even. Thus, the first answer-choice that turns out even is the answer.

4. Choose k = l Then Ek = 3.1 = 3 > l; eliminate (A). Next, 1 = 1 =4> l; eliminate (B).
4 2 2 4 8 4 k 1/4 4
Next, |k| = i‘ = %; eliminate (C). Next, \/E = \ % = % > i; eliminate (D). Thus, by process of elimina-

tion, the answer is (E).

5. Without substitution, this is a hard problem. With substitution, it’s quite easy. Suppose you begin
reading on page 1 and stop on page 2. Then you will have read 2 pages. Now, merely substitute # = 1 and
k =2 into the answer-choices to see which one(s) equal 2. Onlyk—-h + 1 =2 -1+ 1 =2 does. (Verify
this.) The answer is (E).

6. Suppose m =2, an even integer. Then 4m + 1 =9, which is odd. Hence, the next even integer greater
than 9 is 10. And the next even integer after 10 is 12. Now, 10 + 12 =22. So look for an answer-choice
which equals 22 when m = 2.

Begin with choice (A). Since m =2, 8m + 2 = 18 —eliminate (A). Next, 8m + 4 = 20 —eliminate (B).
Next, 8m + 6 = 22. Hence, the answer is (C).

7. Suppose x2 =4. Then x =2 or x =-2. In either case, x is even. Hence, Statement I need not be true,

which eliminates (A) and (D). Further, x> =8 or x> = 8. In either case, x3 is even. Hence, Statement
IIT need not be true, which eliminates (C) and (E). Therefore, by process of elimination, the answer is (B).

8. Suppose x = 8. Then x is divisible by 8 and is not divisible by 3. Now, §= 4, —=2, %= 1, and

X
4
x = 8, which are all integers—eliminate (A), (B), (D), and (E). Hence, by process of elimination, the
answer is (C).

9. Letp=1andg=2. Then pq =2 and p(q + 2) = 4. This scenario has one integer, 3, greater than pg
and less than p(g + 2). Now, we plug p = 1 and g = 2 into the answer-choices until we find one that has the
value 1. Look at choice (D): 2p — 1 = (2)(1) — 1 = 1. Thus, the answer is (D).

10. Ifx=3andy=2,thenx—y=3—-2=1. This eliminates (A). If x=5andy=3,thenx—-y=5-3=2.
This eliminates (B). If x =17 and y = 3, then x — y = 17 — 3 = 14. This eliminates (D). If x=23 and y =3,
then x — y = 23 — 3 = 20. This eliminates (E). Hence, by process of elimination, the answer is (C).

Method IT (without substitution): Suppose x — y = 13. Now, let x and y be distinct prime numbers, both
greater than 2. Then both x and y are odd numbers since the only even prime is 2. Hence, x = 2k + 1, and
y=2h + 1, for some positive integers k and h. Andx—y=Q2k+1)— (2h + 1) =2k — 2h = 2(k— h). Hence,
x—yis even. This contradicts the assumption that x —y = 13, an odd number. Hence, x and y cannot both
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be greater than 2. Next, suppose y = 2, then x —y = 13 becomes x — 2 = 13. Solving yields x = 15. But 15
is not prime. Hence, there does not exist prime numbers x and y such that x —y = 13. The answer is (C).

11. Suppose x = 1, an integer. Then 2(x + 1) = 2(1 + 1) =4. The next two integers greater than 4 are 5 and
6, and their product is 30. Now, check which of the answer-choices equal 30 when x = 1. Begin with (A):

4x% +14x+12=4(1)% +14-1+12=30. No other answer-choice equals 30 when x = 1. Hence, the
answer is (A).

12. The number 3 itself is divisible by 3 but not by 2. With this value for x, Choice (A) becomes

2 3
% = % = 2, eliminate; Choice (C) becomes 3? = % =3, eliminate; Choice (D) becomes 3? = % =9,

21
eliminate. Next, if x = 21, then Choice (B) becomes 7 =3, eliminate. Hence, by process of elimination,
the answer is (E).

13. Ifx=y=2,then y*1 =2271 =21 —2 whichiseven. Buty—1=2-1=11isodd, and x/2=2/2 = 1
is also odd. This eliminates choices (B), (C), (D), and (E). The answer is (A).

14.  We could solve the equation, but it is much faster to just plug in the answer-choices. Begin with O:
xt-2x2=0"-2:02=0-0=0

Hence, eliminate (A). Next, plugin 1:
xto2xt =1t -2 P =1-2=-1

Hence, the answer is (B).

15. If x =0, then 3-4x becomes % and the answer-choices become
5

(A) ZO
1

(B) ?10

©) ; 3

D) 3 3

B - I

- . 30 (3\/ 10\ :
Multiplying Choice (C) by —, gives | =!I ——1 = -2 The answer is (C).
uluplying 1 ()y5 g \5)\73) wer is (C)

27



28 GRE Prep Course

Substitution (Quantitative Comparisons): When substituting in quantitative comparison problems, don’t

rely on only positive whole numbers. You must also check negative numbers, fractions, 0, and 1 because
they often give results different from those of positive whole numbers. Plug in the numbers 0, 1, 2, -2, and

%, in that order.

Example 1:  Determine which of the two expressions below is larger, whether they are equal, or whether
there is not enough information to decide. [The answer is (A) if Column A is larger, (B) if
Column B is larger, (C) if the columns are equal, and (D) if there is not enough information
to decide.]
Column A x=0 Column B

X x2

If x =2, then x> = 4. In this case, Column B is larger. However, if x equals 1, then x? =1. In this case,
the two columns are equal. Hence, the answer is (D)—not enough information to decide.

answer when another number is substituted (Double Case), then the answer is (D)—not enough

i1} If, as above, you get a certain answer when a particular number is substituted and a different
M information to decide.

Example 2: Let [X] denote the greatest integer less than or equal to x. For example: =5 and
= 3. Now, which column below is larger?

Column A x=0 Column B

x

If x =0, then = = |§| = 0. In this case, Column A equals Column B. Now, if x = 1, then =
=1. In this case, the two columns are again equal. But if x = 2, then = = 1. Thus, in this
case Column B is larger. This is a double case. Hence, the answer is (D)—not enough information to
decide.

Problem Set B: Solve the following quantitative comparison problems by plugging in the numbers 0, 1, 2,

-2, and % in that order—when possible.

L. Column A x>0 Column B
x2+2 x3 -2
2. Column A m>0 Column B
10 1100
3. Column A x<0 Column B
x2 - x° 0
4. Column A -1<x<0 Column B
1
x 2
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5. Column A Column B
ab? a’b
6. Column A y=0 Column B
x
e xy
Y
7. Column A a<0 Column B
1
- a
a
8. Column A x=y=0 Column B
x
0 —_
y
9. For all numbers x, [ X] denotes the value of x2 rounded to the nearest multiple
of ten.
Column A Column B
] [ +1
10.

For all positive real numbers r, s, and ¢, let r, s, ¢t be defined by the equation

r,s,t=rvs+t.

Column A Column B
Lx,x 1,2,1
11. Column A 0<x<2 Column B
x2 Vx
12. Column A x>y>0 Column B
x-y X,y
3 3

") In quantitative comparison problems, answer-choice (D), “not enough information,” is as likely
§ to be the answer as are choices (A), (B), or (C).
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Answers an lution Problem B

1. Since x >0, we need only look at x = 1, 2, and % If x =1, then x2 +2 =3 and x3 -2 =-1. In this

case, Column A is larger. Next, if x =2, then x2 +2 =06 and x3 —2 =6. In this case, the two columns are
equal. This is a double case and therefore the answer is (D).

2. If m =1, then m10 =1 and m]OO =1. In this case, the two columns are equal. Next, if m = 2, then

clearly m'00 is greater than m!'0. This is a double case, and the answer is (D).

3. Ifx=-I,then x> — x> =2 and Column A is larger. If x = -2, then x? - x> = (=2)% = (-2)°=4+32=
36 and Column A is again larger. Finally, if x = —%, then x2 —x° = i + %

larger. This covers the three types of negative numbers, so we can confidently conclude the answer is (A).

= i and Column A is still
32

4. There is only one type of number between —1 and 0 —negative fractions. So we need only choose one

number, say, x = —l. Then l = L =-2. Now, —l is larger than -2 (since —l is to the right of -2
2 x - 2 2

on the number line). Hence, Column A is larger, and the answer is (A).

5. If a =0, both columns equal zero. If a =1 and b = 2, the two columns are unequal. This is a double
case and the answer is (D).

6. If x =y =1, then both columns equal 1. If x=y =2, thenx/y = 1 and xy = 4. In this case, the columns
are unequal. The answer is (D).

7. If a=-1, both columns equal —1. If @ = -2, the columns are unequal. The answer is (D).

8. If x and y are positive, then Column B is positive and hence larger than zero. If x and y are negative,
then Column B is still positive since a negative divided by a negative yields a positive. This covers all pos-
sible signs for x and y. The answer is (B).

9. Suppose x =0. Then===0,* and [X]+ 1 :@+ 1=0+1=1. In this case, Column B
is larger. Next, suppose x = 1. Then = =[2|=10,and[X] + 1 = [+1=0+1=1. Inthis case,

Column A is larger. The answer is (D).

10. T,x,x=1vx+x=+2x, and 1,2,1=142+1=+/3. Now, if x = 1, then vV2x =+/2-1 =2 and

Column B is larger. However, if x = 2, then V2x =+2-2 = \/Z =2 and Column A is larger. This is a
double case, and therefore the answer is (D).

~ . 1
11. If x = 1, then x2 =12 =1=+l1 =\/}. In this case, the columns are equal. If x = 5, then

2
x2 = (%) = % = \g =+/x . In this case, the columns are not equal and therefore the answer is (D).
3 2 1 x vy .
12. Ifx=2andy=1,thenx—-y=2-1=1= §=§+§=§+§. In this case, the columns are equal. If
31 4 x vy .
x=3andy=1,thenx—-y=3-1=2= §+§=§=§+§. In this case, the columns are not equal and

therefore the answer is (D).

“[1 = 0 because 0 is a multiple of 10: 0 =0-10.
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Substitution (Plugging In): Sometimes instead of making up numbers to substitute into the problem, we

can use the actual answer-choices. This is called Plugging In. It is a very effective technique but not as
common as Substitution.

Example 1:  The digits of a three-digit number add up to 18. If the ten’s digit is twice the hundred’s
digit and the hundred’s digit is 1/3 the unit’s digit, what is the number?

(A) 246 (B) 369 (©) 531 (D) 855 (E) 893

First, check to see which of the answer-choices has a sum of digits equal to 18. For choice (A),2 +4 + 6 =
18. Eliminate. For choice (B), 3 + 6 + 9 = 18. This may be the answer. For choice (C),5 + 3 + 1 = 18.
Eliminate. For choice (D), 8 + 5+ 5 = 18. This too may be the answer. For choice (E), 8 + 9 + 3 = 18.
Eliminate. Now, in choice (D), the ten’s digit is not twice the hundred’s digit, 5 # 2-8  Eliminate. Hence,
by process of elimination, the answer is (B). Note that we did not need the fact that the hundred’s digit is

31

1/3 the unit’s digit.

Problem Set C: Use the method of Plugging In to solve the following problems.

1. The ten’s digit of a two-digit number is twice
the unit’s digit. Reversing the digits yields a
new number that is 27 less than the original
number. Which one of the following is the
original number?

(A) 12 (B) 21 (C) 43 (D) 63 (E) 83

N+ N

2. If Y2 =1,then N=

(A)% (B)% ©1 D2 ®3

3. The sum of the digits of a two-digit number
is 12, and the ten’s digit is one-third the
unit’s digit. What is the number?

(A) 93 (B) 54 (C) 48 (D) 39 (B) 31

4. Suppose half the people on a bus exit at each
stop and no additional passengers board the
bus. If on the third stop the next to last
person exits the bus, then how many people
were on the bus?

(A)20 B) 16 (C)8 (D)6 (E) 4

6 3
5. If$=l,thenxcouldbe
A1 B2 ©3 OS5 (E)S8

6. Which one of the following is a solution to
the equation xt-2x% =172

@ao ®B1 ©2 D3 ®4

Answers and Solutions to Problem Set C

1. The ten’s digit must be twice the unit’s digit.
This eliminates (A), (C), and (E). Now reversing
the digits in choice (B) yields 12. But 21 — 12 =
27. This eliminates (B). Hence, by process of
elimination, the answer is (D). (63 —36 =27.)

2. Here we need only plug in answer-choices
until we find the one that yields a result of 1.
Start with 1, the easiest number to calculate with.
1+1 - .
;2 =2 +1. Eliminate (C). Next, choosing N =
1
+2

2, we get 2— = — = 1. Hence, the answer is (D).
22 4

3. In choice (D), 3 + 9 = 12 and 3=%‘9.

Hence, the answer is (D).

4. Suppose there were 8 people on the bus—
choice (C). Then after the first stop, there would
be 4 people left on the bus. After the second stop,

there would be 2 people left on the bus. After the
third stop, there would be only one person left on
the bus. Hence, on the third stop the next to last
person would have exited the bus. The answer
is (C).

5. We could solve the equation, but it is much
faster to just plug in the answer-choices. Begin

1°-5(1)° -16 1-5-16 20

with 1: = ——. Hence,
8 8 8
6 3
eliminate (A). Next, plug in 2: % -

64-5(8)-16 64-40-16

8 8
answer is (B).

= 2 =1. Hence, the

6. Begin with 0: x*-2x>=0%-2-02=
0-0=0. Hence, eliminate (A). Next, plugin 1:
PR, P SRS L R L i SR
answer is (B).

Hence, the
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Defined functions are very common on the GRE, and most students struggle with them. Yet once you get
used to them, defined functions can be some of the easiest problems on the test. In this type of problem,
you will be given a strange symbol and a property that defines the symbol. Some examples will illustrate.

Example 1:  Define xVy by the equation xVy =xy —y. Then 2V3 =
A) 1 ®B) 3 ©) 12 (D) 15 (E) 18
From the above definition, we know that xVy = xy — y. So all we have to do is replace x with 2 and y with

3 in the definition: 2V3 =2-3 -3 =3. Hence, the answer is (B).

Example 2: Define a Ab to be a°.

Column A Column B
z A2 z A3

Most students who are unfamiliar with defined functions are unable to solve this problem. Yet it is actually
quite easy. By the definition given above, A merely squares the first term. So z A2 =z, and z A3 = z°.

In each case, the result is z°. Hence the two expressions are equal. The answer is (C).

Example 3:  If x is a positive integer, define: = \/; , if x is even;
[X]= 4x, if x is odd.

If k is a positive integer, which of the following equals |2k — 1| ?

(A)  ~2k-1
B) k-1
(C) 8k-4
(D) 8k-4
(E) 8k-—1

First, we must determine whether 2k — 1 is odd or even. (It cannot be both—why?) To this end, let k = 1.
Then 2k-1=2-1-1=1, which is an odd number. Therefore, we use the bottom-half of the definition

given above. That is, = 4(2k — 1) = 8k — 4. The answer is (C).

You may be wondering how defined functions differ from the functions, f(x), you studied in Intermediate
Algebra and more advanced math courses. They don’t differ. They are the same old concept you dealt
with in your math classes. The function in Example 3 could just as easily be written f(x)= Vx and
f(x)=4x. The purpose of defined functions is to see how well you can adapt to unusual structures. Once

you realize that defined functions are evaluated and manipulated just as regular functions, they become
much less daunting.
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Example 4:  Define x* by the equation x* = w — x. Then ((-m)*)* =

(A) 2=m
B) -1
<€
D) 2=
(BE) 4n

Working from the inner parentheses out, we get
(=0)*)* = (1 = (-m)* = (7 + m)* = 20)* = 7 - 27w = .
Hence, the answer is (C).

Method II: We can rewrite this problem using ordinary function notation. Replacing the odd symbol x*
with f(x) gives f(x)=m-x. Now, the expression ((—w)*)* becomes the ordinary composite function

fUf(=m) = f(r-(-7m)) = f(m+m) = f2n) =0 - 270 = - 7.
Example S:  If x is an integer, define: =35, if x is odd;
=10, if x is even.
If u and v are integers, and both 3u and 7 — v are odd, then [#] - [V|=

A 5
B) 0
© 5
(D) 10
B) 15

Since 3u is odd, u is odd. (Proof: Suppose u were even, then 3u would be even as well. But we are given
that 3u is odd. Hence, u must be odd.) Since 7 — v is odd, v must be even. (Proof: Suppose v were odd,
then 7 — v would be even [the difference of two odd numbers is an even number]. But we are given that
7 —vis odd. Hence, v must be even.)

Since u is odd, the top part of the definition gives [#] = 5. Since v is even, the bottom part of the
definition gives [V] = 10. Hence, [#] —[V] =5 — 10 =-5. The answer is (A).

Example 6:  For all real numbers a and b, where a-b + 0, let a(b = ab. Then which of the following
must be true?

I adb=>bda
L (ca))(-a)=" :

L (aQb))c = ag(bdc)

(A) Tonly

(B) IIonly

(C) I only

(D) TandII only
(E) II and III only

_1)—a

Statement I is false. For instance, 102 =1% =1, but 201 =2' =2. This eliminates (A) and (D). Statement

Il is true: (—a)Q(-a)=(-a)™ =(-1-a)* =(-1)"“(a)™ = (_IZ . This eliminates (C). Unfortunately,
a

we have to check Statement IIL. It is false: (202)(3 = 2203 = 403 = 4> = 64 and 20(203) = 202’ = 2(8 =

2% = 256. This eliminates (E), and the answer is (B). Note: The expression a-b # 0 insures that neither a
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nor b equals O: if a-b =0, then either a =0 or b = 0, or both. This prevents division by zero from
1

occurring in the problem, otherwise if @ = 0 and b =1, then 0Q(-1)=0"" = o

Example 7:  The operation @ is defined for all non-zero x and y by the equation x@y = x¥. Then the
expression (x @ y)@ z is equal to

A xf
B) xz
© (xy)
(D) xYz

© ()

(x@y)@z = (xy )@ = (xy )Z. Hence, the answer is (E). Note, though it might appear that choices (A) and

(E) are equivalent, they are not. (xy )Z = x**, which is not equal to x”".

Example 8:  For all real numbers x and y, let x#y = (xy)2 — x + y>. What is the value of y that makes
x #y equal to —x for all values of x ?

(A) 0 B) 2 © 5 D) 7 (E) 10
Setting x # y equal to —x yields (xy)2 —x+yP=-x
Canceling —x from both sides of the equation yields (xy)2 + y2 =0
Expanding the first term yields X2yt 4y? =
Factoring out y2 yields yz(x2 + 1) =0
Setting each factor equal to zero yields y° =0 or x2+1=0
Now, x2 +1 is greater than or equal to 1 (why?). Hence, y2 =0
Taking the square root of both sides of this equation yields y=0

Hence, the answer is (A).

Example 9: If E denotes the area of a square with sides of length x, then which of the following is

equal to E - ?

@ [3]
® [
© 27
o [27]
® [B1
The area of a square with sides of length x is x*. This formula yields | 9 | + | 3 [=9?+3?=81+9=9.

Now, |3|= 32-9. Hence, the answer is (B).
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1.

Problem Set D:

For all p = 2 define p* by the equation

*=P+§. If p=3,then p*=

p

p —

8

(A) 5
8

(B) 3
c 4
D) 5
(E) 8

2
Let [X] be defined by the equation |X]= %

Then which of the following equals 2?

(A)
(B)
© [
(D)
(B)
For all a and b, define a # b to be
—\ (a+ b)2
Column A Column B
2#3 2-3

If @ denotes the area of a circle with

diameter d, then which of the following is

equal to @ . @?

" @
o @
For all real numbers x, y, and z, let
e -y
Column A Column B

0,1,ﬂ 1,{1,0

Let [ = x> - 2. If[2]-[F] = x2, then x =

(A 12
B) 3
<o 2
D) 4
E) 8

For all real numbers a and b, where
a-b#0, let adb = ab -%. Then which of
the following must be true?

L adb=>bda
M. aQa=(a+1)(a-1)
L (adb))c = ad(bfc)

(A) Tonly

(B) Ionly

(C) Hlonly

(D) TIandIIonly
(E) L 1II,and III

The operation * is defined for all non-zero

x and y by the equation x*y = X Then
y

the expression (x * y) * z is equal to

“ =
Xy
® L
Xz
©) xyz
DO =
y
E)
yZ

Let xOy = x\y -y —2x. For what value
of x does x®y = —y for all values of y?

Ay 0

2
B -
(B) 3
© 3
D) 2
(E) 4
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10.

11.

12.

. N
For all positive numbers n, n =

What is the value of (64*) ?

A) 1

(B) 2
\32

© %

(D) 4

(E) 16

If[X] = (x + 2)x, for all x, what is the value
of - ?

(A) -2
(B) x+4
C) 0

D) «x?

(B) 8(x+1)

For all numbers N, let N denote the least
integer greater than or equal to N. What is

the value of -2.1?

(A) 4
B) -3
<€ 2
D) -1
E 0

Let xQy = \@ for all x and y.

Column A Column B
304 9

¢ is a function such that 1¢a=1 and
apb=Dbga for all a and b. Which of the
following must be true?

. agl=1
IL (1¢b)¢c=1¢(b¢c)
I1I. 1¢;a=1
bol
(A) Tonly
(B) M only

(C) Ionly
(D) TandIIonly
(E) LII,and III

15. The symbol © denotes one of the opera-
tions: addition, subtraction, multiplication,
or division. Further, 1©1=1 and

000 =0. What is the value of 70~/2?

N \/E
A
(A) 3
a2
(B) >
©) a2
D) 222
(B) 3a+2

Questions 16-17: Define the symbol # by the
following equations:

x#y= (x—y)z, if x >y.

x#y= x+%, ifx=<y.

16. 4#12=
A) 4
®B) 7
< 8
D) 13
(E) o4
17. If x # y = -1, which of the following could
be true?
I. x=y
II. x>y
. x<y
(A) Tonly
(B) M only

(C) Ionly
(D) Tand I only
(E) LII,and III

Questions 18-19: Define the symbol * by the
following equation: x* = 2 — x, for all non-
negative x.

18. (a+b*)*=
(A) b-a
B) a-b-4
C) b-a+4
D) a+b-2
E) a-b>b

19. f2-x)*=x-2)* thenx=
(A 0
B 1
<o 2
D) 4
(E) 6
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1. Substituting p = 3 into the equation p>x< = ; gives 3" = % = % = 8. The answer is (E).
p -_— -_—

Answers an lution Problem D
p+

2.  GRE answer-choices are usually listed in ascending order of size—occasionally they are listed in
descending order. Hence, start with choice (C). If it is less than 2, then turn to choice (D). If it is greater
than 2, then turn to choice (B).

2
Now, = 7 = ? =18, which is greater than 2. So we next check choice (B). Now,
4 16 L . . s
= 7 = — = §, which is greater than 2. Therefore, by process of elimination, the answer is (A). Let’s
. . 4
verify this: 2l-=—- 5" 2

3. 2#3=—(2+ 3)2 = —\5552 =-+/25 =-5,and 2 — 3 = 1. Hence, Column B is larger. The answer is
(B).

2
4. The area of a circle is 7> (where r is the radius), or ﬂ(%) (where d is the diameter). This formula

2 2 2
yields@- @=n(%) n(%) =Jl’4'J'C9=36J'[2. Now, n-@=n'n(%) =.7t262 =36Jl’2.

Hence, the answer is (D).

5. o (0-1)a =-a, and “Tao " (1-a)0 =0. Summarizing yields the following:
Column A Column B
—a 0

Now, if a = 0, both columns equal 0. But if a = 0, the columns are unequal. This is a double case. Hence,
the answer is (D).

6. =22 _2- 2, and [X]= X2 -2, Substituting these values into the equation | 2] —[X] = 2 yields

2—(x2—2)=x2

The answer is (A).

7. Statement I is false. For instance, 102 =1:2-—= %, but 201 = 2-1—% =0. This eliminates (A),

[\ N | —

(D), and (E). Statement II is true: a{)a = aa — 4_d?-1-= (a+1)(a-1). This eliminates (C). Hence, by
a

process of elimination, the answer is (B). Note: The expression a-b # 0 insures that neither a nor b equals
0:if a-b =0, then either a =0 or b =0, or both.
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B e

8. (x*y)*z=(£)*z=—=—-—=i. Hence, the answer is (E).
y z Yy »m

9. From the equation x®y = -y, we get
x\/§ —-y-2x=-y
x\,@ -2x=0
x(\f‘; - 2) =0
Now, if x = 0, then x(\; - 2) =0 will be true regardless the value of y since the product of zero and any

number is zero. The answer is (A).

* I * * .
10. (64*) =(%J =(§) 4" = Y% _ 2 _ 1 The answeris (A).
1. 2] - [x=2]= ([x+2]+2)[x +2]- ([x - 2]+ 2)[x - 2]
=(x+4)x+2]-x[x-2]
=x2+6x+8—(x2—2x)
=x2+6x+8—x2+2x
=8x+8

=8(x+1)
The answer is (E).

12. Following is the set of all integers greater than —2.1:
{-2,-1,0,1,2,...}
The least integer in this set is —2. The answer is (C).

13. 304 =+3-4 =12 <9. The answer is (B).

14. Statement I is true:

apl=

lgpa= [Since agpb=>b¢al]

1 [Since 1¢pa=1]
This eliminates (B) and (C). Statement III is true:

l¢pa _

bol

lgpa .

1217: [Since apb=b¢al]

1 .

1—= [Since 1¢pa=1]

1

This eliminates (A) and (D). Hence, by process of elimination, the answer is (E).
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15. From 101 =1, we know that ® must denote multiplication or division; and from 0©0 =0, we know
that ® must denote multiplication, addition, or subtraction. The only operation common to these two

groups is multiplication. Hence, the value of 7© V2 can be uniquely determined:
TON2 = N2

The answer is (C).

16. Since 4 < 12, we use the bottom half of the definition of #:

4#12= 4+%=4+3=7

The answer is (B).

-4/5
17. Statement I is possible: (—%)#(—%) = —%+¥=—%—%= —§=—1. Statement II is not

possible: since x >y, the top part of the definition of # applies. But a square cannot be negative (i.e., cannot
. . . 0
equal —1). Statement III is possible: —1 < 0. So by the bottom half of the definition, -1 #0 = -1+ i -1.

The answer is (D).

18. (a+b®*=(@+[2-bD)*=(a+2-b)*=2—-(a+2-b)=2-a—-2+b=-a+b=>b-a. The answer
is (A).

19. 2-x)*=x-2)*
2-2-x)=2-(x-2)
2-24+x=2-x+2

x=4-x
2x=4
x=2

The answer is (C).

39



Math Notes

40

To compare two fractions, cross-multiply. The larger product will be on the same side as the
larger fraction.

Example: Given % Vs. g Cross-multiplying gives 57 vs. 6:6, or 35 vs. 36. Now 36 is larger

than 35, so g is larger than %

Taking the square root of a fraction between 0 and 1 makes it larger.

|
|
|

Example: 1 = 1 and 1 is greater than 1
Va 27 2 4
. L . 9 3 3 9
Caution: This is not true for fractions greater than 1. For example, 1 = 5 But 5 < 1

Squaring a fraction between 0 and 1 makes it smaller.
2
Example: (1) = 1 and % is less than %

\2) 4

ax® + (ax)2 . Infact, a’x* = (ax)z.
Example: 3-2° =3-4=12. But (3'2)2 = 6% = 36. This mistake is often seen in the following
form: —x? = (—x)z. To see more clearly why this is wrong, write —x? = (—1)x2, which is negative.

But (-x)* = (=x)(-x) = x2, which is positive.

Example: -52 = (-1)52 = (-1)25 = -25. But (-5)* = (-5)(-5) =55 = 25.

1
%l# In fact, L—Land ! =2.
/b ab % a
1
Example: é=ll=l Butzi=1'§=§.
3 23 6 2, 202

—(@+b) % —a+b. Infact,—(a+b)=—-a-b.
Example: —(2 +3)=-5. But-2+3=1.
Example: -2 +x)=-2-x.

Memorize the following factoring formulas—they occur frequently on the GRE.
A. a* —b* =(a-b)a+b)

B. x212xy+y2=(x1y)2
C. a(b+c)=ab+ac
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Problem Set E: Use the properties and techniques on the previous page to solve the following problems.

1.

10.

Column A x>0 Column B

2x? (Zx)2

Which of the following fractions is greatest?

15 7 13 8 10
A) — B) — Cc) — D) — E) —
()16 ()9 ()15 ()9 ()11
Column A Column B
1
1+
2
11
2

The ratio of é to % is equal to the ratio of % to x.

Column A Column B
B 1
20
Column A Column B
The square root of % The square of %

Let a#b be denoted by the expression a#b = —b*.

Column A Column B
x# (— y) x#y

Column A Column B
_ 1 1
1-(.2)

If 0 < x < 1, which of the following expressions is greatest?

A) % ®) Vx (¢ %x ® >  ®

Column A x>1 Column B
y>1
x+1 x
y+1
Column A rs =4 and st =10 Column B
4 1

r t
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Answers an lution Problem E

1. From the formula a’x? = (ax)?, we see that (2x)? =22 x> = 4x>. Now, 4x? is clearly larger than

2x2. Hence, the answer is (B).

2. Begin by comparing % to each of the other answer-choices. Cross-multiplying % and g gives 135
. 15 . 7 . . 15
vs. 112. Now, 135 is greater than 112, so — is greater than s Using this procedure to compare 16 to

- . 15 . L .
each of the remaining answer-choices shows that 16 is the greatest fraction listed. The answer is (A).

3. 1+——— ! =1+-—=1+2=3. Hence, Column A is larger. The answer is (A).

= /2
/A

4. “The ratio of 1 to 1 is equal to the ratio of — ! to x” means =L+, 0r l This in turn
5 4 4 1 x

reduces to 4 = L Cross-multiplying yields 16x =5, or x = i Now ] is greater than L Hence,
5 4x 16 16 20

Column A is larger. The answer is (A).

5. Squaring a fraction between 0 and 1 makes it smaller, and taking the square root of it makes it larger.
Therefore, Column A is greater. The answer is (A).

6. x#(—y) = —(—y)4 = —y4. Note: The exponent applies only to the negative inside the parentheses.

Now, x#y=- y4. Hence, the two expressions are equal, and the answer is (C).

! = ! = L = ; = 1-@ = @ = %, which is greater than 1. Hence, Column A is

1-(.2)> 1-.04 .96 9%00 9 96

larger. The answer is (A).

3

. . . . . 1
8. Since x is a fraction between 0 and 1, Vx is greater than either x~ or x4, 1t’s also greater than —x
T

since i)c is less than x. To tell which is greater between Vx and %, let x = % and plug it into each
b4 X

and 1 =——=—=2. Hence, ! is greater than \/x . The answer is (A).

1
P =

9. If x =y =2, then both columns equal 1. But if x = y, then the columns are unequal. (You should plug
in a few numbers to convince yourself.) Hence, the answer is (D).

expression: \/x =\%

10. Solving the equation rs = 4 for s gives s = i Solving the equation st = 10 for s gives s = % Hence,
r

each column equals s, and therefore the answer is (C).
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8. Know these rules for radicals:
A. Vx y = \E
x _dx
Vy Wy

9. Pythagorean Theorem (For right triangles only):

B.

c?=a’+b?

Example:

Column A Column B

10 The area of the triangle

Solution: Since the triangle is a right triangle, the Pythagorean Theorem applies: h* + 3% = 5%, where A is

the height of the triangle. Solving for % yields 4 = 4. Hence, the area of the triangle is %(base)(height) =

%(3)(4) = 6. The answer is (A).

10. When parallel lines are cut by a transversal, three important angle relationships are formed:

Alternate interior Corresponding angles Interior angles on the same side of
angles are equal. are equal. the transversal are supplementary.
/ /c /
y b
a+b=180°
a C a

/ / /

11. In a triangle, an exterior angle is equal to the sum of its remote interior angles and therefore
greater than either of them.

a
A e=a+b and e>a and e>D
e b

12. A central angle has by definition the same measure as its intercepted arc.

4))*

-
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13. An inscribed angle has one-half the measure of its intercepted arc.
P
o
A )
14. There are 180° in a straight angle.
y/ x+y =180
15. The angle sum of a triangle is 180°.
b
a+b+c=180°
a c
Example:
100°
50° C
Column A Column B
30 The degree measure of

angle ¢

Solution: Since a triangle has 180°, we get 100 + 50 + ¢ = 180. Solving for ¢ yields ¢ = 30. Hence, the
columns are equal, and the answer is (C).

17.

18.

19.

To find the percentage increase, find the absolute increase and divide by the original amount.
Example: If a shirt selling for $18 is marked up to $20, then the absolute increase is 20 — 18 = 2.

. . increase 2 1
Thus, the percentage increase is ———— = —=—=11%.

original amount 18 9
Systems of simultaneous equations can most often be solved by merely adding or subtracting the
equations.
Example: If4x +y=14and 3x + 2y =13, thenx -y =

Solution: Merely subtract the second equation from the first:

4x +y=14
& 3x+2y=13
x—-y=1

Rounding Off: The convention used for rounding numbers is “if the following digit is less than five,
then the preceding digit is not changed. But if the following digit is greater than or equal to five, then
the preceding digit is increased by one.”

Example: 65,439 —> 65,000 (following digit is 4)
5.5671 —>5.5700 (dropping the unnecessary zeros gives 5.57)



Number Theory

This broad category is a popular source for GRE questions. At first, students often struggle with these
problems since they have forgotten many of the basic properties of arithmetic. So before we begin solving
these problems, let’s review some of these basic properties.

*  “The remainder is r when p is divided by q” means p = gz + r; the integer z is called the quotient. For
instance, “The remainder is 1 when 7 is divided by 3” means 7=3-2 +1.

Example 1: When the integer n is divided by 2, the quotient is u and the remainder is 1. When the
integer #n is divided by 5, the quotient is v and the remainder is 3. Which one of the follow-
ing must be true?

(A) 2u+5v=4
B) 2u-5v=2
C) 4du+5v=2
D) 4du-5v=2
(E) 3u-5v=2

Translating “When the integer n is divided by 2, the quotient is u and the remainder is 1” into an equation
gives

n=2u+1

Translating “When the integer n is divided by 5, the quotient is v and the remainder is 3” into an equation
gives

n=5+3
Since both expressions equal 7, we can set them equal to each other:
2u+1=5v+3
Rearranging and then combining like terms yields
2u-5v=2
The answer is (B).
* A number 7 is even if the remainder is zero when 7 is divided by 2: n =2z + 0, or n = 2z.
* A number 7 is odd if the remainder is one when 7 is divided by 2: n =2z + 1.
¢ The following properties for odd and even numbers are very useful —you should memorize them:
even x even = even
odd x odd = odd
even x odd = even
even + even = even

odd + odd = even
even + odd = odd
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Example 2:  Suppose p is even and g is odd. Then which of the following CANNOT be an integer?

. P24 m 2 . L
p 3 p
(A) Tonly (B) I only (C) II only (D) Tand II only (E) I'and IIT only

For a fractional expression to be an integer, the denominator must divide evenly into the numerator. Now,
Statement I cannot be an integer. Since ¢q is odd and p is even, p + g is odd. Further, since p + ¢ is odd, it

+ .
q cannot be an integer. Next, Statement 11
p

can be an integer. For example, if p =2 and g = 3, then % = % = 2. Finally, Statement III cannot be an

cannot be divided evenly by the even number p. Hence, P

integer. p* = p- p is even since it is the product of two even numbers. Further, since ¢ is odd, it cannot be

divided evenly by the even integer pz. The answer is (E).

e Consecutive integers are written as x, x + 1, x + 2, . ..

e Consecutive even or odd integers are written as x + 2, x + 4, . . .

¢ The integer zero is neither positive nor negative, but it is even: 0 =2-0.

e A prime number is a positive integer that is divisible only by itself and 1.
The prime numbers are 2, 3, 5,7, 11, 13, 17, 19, 23, 29, 31, 37,41, . ..

* A number is divisible by 3 if the sum of its digits is divisible by 3.
For example, 135 is divisible by 3 because the sum of its digits (1 + 3 + 5 =9) is divisible by 3.

e The absolute value of a number, | |, is always positive. In other words, the absolute value symbol
eliminates negative signs.

For example, |-7| =7 and |-x|= . Caution, the absolute value symbol acts only on what is inside the
symbol, | |. For example, —|-(7 - )= —(7-n). Here, only the negative sign inside the absolute
value symbol but outside the parentheses is eliminated.

e The product (quotient) of positive numbers is positive.

e The product (quotient) of a positive number and a negative number is negative.
For example, —5(3) = -15 and % =-2.

e The product (quotient) of an even number of negative numbers is positive.
For example, (-5)(-3)(-2)(—1) = 30 is positive because there is an even number, 4, of positives.
-9 9. - . o
_—2 = E is positive because there is an even number, 2, of positives.
e The product (quotient) of an odd number of negative numbers is negative.

For example, (—2)(—.71)(—\@ )= 2743 is negative because there is an odd number, 3, of negatives.
%9)%_6)) = -1 is negative because there is an odd number, 5, of negatives.
(-12)(~18,

e The sum of negative numbers is negative.

For example, -3 — 5 = —8. Some students have trouble recognizing this structure as a sum because there
is no plus symbol, +. But recall that subtraction is defined as negative addition. So -3 — 5 = -3 + (-5).

* A number raised to an even exponent is greater than or equal to zero.

For example, (—J‘[)4 = >0, and x2 =0, and 02=0-0=0=0.
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Example 3: If g, b, and c are consecutive integers and a < b < ¢, which of the following must be true?

L b-c=1

abc . .
IL =3 is an integer.
III. a+b+ciseven.
(A) Tonly
(B) IIonly

(C) I only
(D) TandIIonly
(E) 1II and III only

Let x, x + 1, x + 2 stand for the consecutive integers a, b, and c, in that order. Plugging this into Statement I
yields

b—c=(x+1)-(x+2)=-1
Hence, Statement I is false.

As to Statement II, since a, b, and c are three consecutive integers, one of them must be divisible by 3.

abc . . .
Hence, T is an integer, and Statement II is true.

As to Statement III, suppose a is even, b is odd, and c is even. Then a + b is odd since
even + odd = odd
Hence,
a+b+c=(a+Db)+c=(odd)+ even = odd

Thus, Statement III is not necessarily true. The answer is (B).

Example 4:  If both x and y are prime numbers, which of the following CANNOT be the difference of x
and y?

(A) 1 B) 3 ©) 9 D) 15 (E) 23

Both 3 and 2 are prime, and 3 — 2 = 1. This eliminates (A). Next, both 5 and 2 are prime, and 5 — 2 = 3.
This eliminates (B). Next, both 11 and 2 are prime, and 11 —2 =9. This eliminates (C). Next, both 17 and
2 are prime, and 17 —2 = 15. This eliminates (D). Hence, by process of elimination, the answer is (E).

Example 5:  If —x = —|~(-2+5)|, then x =

A -7 B) -3 <€ 3 D) 7 E) 9
Working from the innermost parentheses out, we get
—x=-|-(-2+5)
—x = —|-(+3)|
—x =3
—x =—(+3)
—-x=-3
x=3

The answer is (C).
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Problem Set F:

1.

If the remainder is 1 when m is divided by 2 and the remainder is 3 when n is divided by 4, which of
the following must be true?

(A) miseven. (B) niseven. (C) m+niseven. (D) mniseven. (E) M is even.
n

If x and y are both prime and greater than 2, then which of the following CANNOT be a divisor of xy?
(A) 2 B) 3 © 1 (D) 15 (E) 17
If 2 is the greatest number that will divide evenly into both x and y, what is the greatest number that

will divide evenly into both 5x and 5y?
(A) 2 B) 4 ©) 6 (D) 8 (E) 10

If the average of the consecutive even integers a, b, and c is less than %a , which of the following best

describes the value of a?

(A) ais prime. (B) ais odd. (©) ais zero. (D) a is positive. (E) ais negative.
X+5 . . . .

If is a prime integer, which of the following must be true?

. y=5x

II. yisa prime integer.
II1. > is odd.

y

(A) None
(B) TIonly
(C) Ionly

(D) TandIIonly
(E) IIand I only

If x is both the cube and the square of an integer and x is between 2 and 200, what is the value of x?

(A) 8 B) 16 (C) 64 (D) 125 (E) 169

In the two-digit number x, both the sum and the difference of its digits is 4. What is the value of x?

(A) 13 B) 31 (C) 40 (D) 48 (E) 59

If p divided by 9 leaves a remainder of 1, which of the following must be true?

I. piseven.

II. pisodd.

II.  p=23-z+1 for some integer z.
(A) Tonly
(B) IMonly

(C) Hlonly
(D) TIandIIonly
(E) TandIIonly
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Duals
9. Column A An integer greater than 1 is Column B
prime if it is divisible only by
itself and 1. The integer n is
prime.
n is between 1 and 4. 3
10. Column A An integer greater than 1 is Column B
prime if it is divisible only by
n itself and 1. The integer n is *
where 7n is between 1 and 4.  prime. where x is a solution of the
equation: x*-5x+6=0
11. p and g are integers. If p is divided by 2, the remainder is 1; and if g is divided by 6, the remainder is

12.

13.

14.

15.

16.

17.

18.

1. Which of the following must be true.
I.  pg+1iseven.

1L % is an integer.
III.  pgis a multiple of 12.
(A) Tonly (B) II only (C) I only (D) Iand II only (E) I and III only
Column A p and g are consecutive even Column B
integers, and p — 2 and g + 2 are
consecutive even integers.
4 q

The smallest prime number greater than 53 is

(A) 54 B) 55 ©) 57 (D) 59 (E) 67
Column A Column B
The number of distinct The number of distinct
prime factors of 12 prime factors of 36

Which one of the following numbers is the greatest positive integer x such that 3* is a factor of 27°7

(A) 5 B) 8 ©) 10 D) 15 E) 19

If x, y, and z are consecutive integers in that order, which of the following must be true?

I.  xyiseven.
II. x-ziseven.

III. x%iseven.

(A) Tonly (B) II only (C) I only (D) I and II only (E) I and III only

If -x-2=-|-(6-2)|, thenx =
(A) -5 (B) -2 (©) 0 (D) 2 (E) 5

If the sum of two prime numbers x and y is odd, then the product of x and y must be divisible by
A) 2 B) 3 © 4 D) 5 (E) 8
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19.

20.

21.

22.

23.

24.

25.

26.

27.

X+y
X=y
(A) xisdivisible by 4

(B) yis an odd number
(C) yis an even integer

(D) xis an even number
(E)  xis an irreducible fraction

If =3 and x and y are integers, then which one of the following must be true?

A two-digit even number is such that reversing its digits creates an odd number greater than the
original number. Which one of the following cannot be the first digit of the original number?

(A) 1 (B) 3 ©) 5 (D) 7 (E) 9

Let a, b, and ¢ be three integers, and let a be a perfect square. If a/b = b/c, then which one of the
following statements must be true?

(A) ¢ must be an even number
(B) ¢ must be an odd number

(C) ¢ must be a perfect square
(D) ¢ must not be a perfect square
(E) ¢ must be a prime number

If n > 2, then the sum, S, of the integers from 1 through n can be calculated by the following formula:
S = n(n + 1)/2. Which one of the following statements about S must be true?

(A) Sisalways odd.

(B) Sisalways even.

(C) S must be a prime number.
(D) S must not be a prime number.
(E) S must be a perfect square.

Column A n is an odd number greater than 5 Column B
and a multiple of 5.

The remainder when » is 5
divided by 10

Which one of the following could be the difference between two numbers both of which are divisible
by 2, 3 and 4?

(A) 71 (B) 72 ©) 73 (D) 74 (E) 75

A number, when divided by 12, gives a remainder of 7. If the same number is divided by 6, then the
remainder must be

(A) 1 (B) 2 © 3 D) 4 B 5

Let x be a two-digit number. If the sum of the digits of x is 9, then the sum of the digits of the number
(x+10)is

(A) 1 (B) 8 () 10 (D) either 8 or 10 (E) either 1 or 10

39693

3
(A) 33231 (B) 13231 (C) 12331 (D) 23123 (E) 12321
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28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Column A Column B

The number of positive 300
integers less than 1000
that are divisible by 3

If n° is an odd integer, which one of the following expressions is an even integer?

(A) 2n° +1 (B) n* (©) n*+1 (D) n(n+?2) (E) n

If the product of two integers is odd, then the sum of those two integers must be

(A) odd
(B) even
(C) prime

(D) divisible by the difference of the two numbers
(E) aperfect square

An odd number added to itself an odd number of times yields

(A) an odd number
(B) an even number
(C) aprime number
(D) apositive number
(E) a perfect square

If the sum of three consecutive integers is odd, then the first and the last integers must be

(A) odd, even

(B) odd, odd

(C) even, odd

(D) even, even

(E) none of the above

If [, m, and n are positive integers such that / <m <n and n < 4, then m =

A) 0 B) 1 © 2 D) 3 (E) 4

If two non-zero positive integers p and g are such that p =4¢g and p < 8, then g =

A 1 B) 2 <€ 3 D) 4 E) 5

If n is an integer, then which one of the following expressions must be even?

(A) n*+1 B) n(n+2) (©) n(n+1) (D) n(n+4) (E) (n+1DH(n+3)

If p and ¢ are different prime numbers and pg/2 is also a prime number, then p + g is

(A) an odd number

(B) an even number
(C) aprime number
(D) anegative number
(E) not a prime number

The sum of three consecutive positive integers must be divisible by which of the following?
(A) 2 B) 3 © 4 D) 5 (E) 6
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Answers an lution Problem F

1. The statement “the remainder is 1 when m is divided by 2” translates into
m=2u+1

The statement “the remainder is 3 when n is divided by 4” translates into
n=4v+3

Forming the sum of m and n gives

m+n=2u+1+4v+3=2u+4v+4=2(u+2v+2)

Since we have written m + n as a multiple of 2, it is even. The answer is (C).

Method II (Substitution)
Letm=3and n="7. Then

3=2-1+1
and
T=4-1+3
Now, both 3 and 7 are odd, which eliminates (A) and (B). Further, 3-7 = 21 is odd, which eliminates (D).

Finally, % is not an integer, which eliminates (E). Hence, by process of elimination, the answer is (C).

2. Since x and y are prime and greater than 2, xy is the product of two odd numbers and is therefore odd.
Hence, 2 cannot be a divisor of xy. The answer is (A).

3. Since 2 divides evenly into x, we get x = 2z. Hence, 5x = 5(2z) = 10z. In other words, 5x is divisible
by 10. A similar analysis shows that 5y is also divisible by 10. Since 10 is the greatest number listed, the
answer is (E).

4. Leta,a+ 2, a+ 4 stand for the consecutive even integers a, b, and c, in that order. Forming the aver-
age of a, b, and c yields

a+b+c_a+a+2+a+4_3a+6_

+2
3 3
. . 1. 1
Setting this less than ga gives a+2< ga
Multiplying by 3 yields 3a+6<a
Subtracting 6 and a from both sides yields 2a < -6
Dividing by 2 yields a<-3

Hence, a is negative, and the best answer is (E).

5. Ifx=1andy=3,then

y = 5x
and
x+5 1+5 6
y 3 3 7

which is prime and not odd. Hence, Statements I and III are not necessarily true. Next, let x =3 and y = 4.
Then y is not prime and

y 4 4

which is prime. Hence, Statement II is not necessarily true. The answer is (A).
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6. Since x is both a cube and between 2 and 200, we are looking at the integers:
23,33, 43,53

which reduce to
8,217,064, 125

There is only one perfect square, 64 = 82, in this set. The answer is (C).

7. Since the sum of the digits is 4, x must be 13, 22, 31, or 40. Further, since the difference of the digits is
4, x must be 40, 51, 15, 62, 26, 73, 37, 84, 48, 95, or 59. We see that 40 and only 40 is common to the two
sets of choices for x. Hence, x must be 40. The answer is (C).

8. First, let’s briefly review the concept of division. “Seven divided by 3 leaves a remainder of 1” means
that 7=3-2+1. By analogy, “x divided by y leaves a remainder of 1” means that x = y-qg + 1, where ¢ is

an integer.

Hence, “p divided by 9 leaves a remainder of 1” translates into p=9-g+1. If ¢ =1, then p = 10

which is even. But if ¢ = 2, then p = 19 which is odd. Hence, neither Statement I nor Statement II need be
true. This eliminates (A), (B), (D), and (E). Hence, the answer is (C).

Let’s verify that Statement Il is true. p=9-g+1= S(Sq) +1=3z+1, where z = 3q.

9. 2 and 3 are both prime and between 1 and 4. Hence, there is not enough information. The answer is
D).

10. Solving the equation x? =5x+6=0 forn gives

(x—2)(x-3)=0
or

x—2=0 or x-3=0

Hence, x =2 or x = 3. Although both columns have the same set of possible values (2 and 3), Column A
could be 2 while Column B is 3, and visa versa. Hence, the answer is (D).

11. Statement I is true: From “If p is divided by 2, the remainder is 1,” p = 2u + 1; and from “if q is
divided by 6, the remainder is 1,” g =6v + 1. Hence, pg+ 1 =

(Qu+1)(6v+1)+1=

Ruv+2u+6v+1+1=

12uv +2u+6v+2 =
2(6uv +u+3v+1)

Since we have written pg + 1 as a multiple of 2, it is even.

Method 11

Since p and g each leave a remainder of 1 when divided by an even number, both are odd. Now, the prod-
uct of two odd numbers is another odd number. Hence, pq is odd, and therefore pg + 1 is even.

Now, since pq + 1 is even, pq is odd. Hence, % is not an integer, and Statement II is not necessarily

true. Next, Statement III is not necessarily true. For example, if p =3 and g =7, then pg = 21, which is not
a multiple of 12. The answer is (A).
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12. First, check whether p can be larger than g. Place p and ¢ on a number line:

q 14
| | | | |
[ I [ [ [
Then, place p — 2 and g + 2 on the number line:
q p
| | | | |
I I I I |
p-2 q9+2
This number line shows that p — 2 and g + 2 are also consecutive even integers. Hence, p can be larger than

q.

Next, we check whether p can be less than g. Place p and g on a number line:

I I I I I I I
I I I I I I I
p-2 q+2

On this number line, p — 2 and ¢ + 2 are not consecutive even integers. Hence, p cannot be less than g. The
answer is (A).

13. Since the question asks for the smallest prime greater than 53, we start with the smallest answer-
choice. 54 is not prime since 54 = 2(27). 55 is not prime since 55 = 5(11). 57 is not prime since 57 =
3(19). Now, 59 is prime. Hence, the answer is (D).

14. Prime factoring 12 and 36 gives
12=2-2-3
36=2-2-3-3

Thus, each number has two distinct prime factors, namely 2 and 3. The answer is (C).

5 (3 _4lI5 .
15. 27 =(3 ) =3"". Hence, x = 15 and the answer is (D).

16. Since x and y are consecutive integers, one of them must be even. Hence, the product xy is even and
Statement I is true. As to Statement II, suppose z is odd, then x must be odd as well. Now, the difference
of two odd numbers is an even number. Next, suppose z is even, then x must be even as well. Now, the
difference of two even numbers is again an even number. Hence, Statement II is true. As to Statement III,

let x=1,thenz=3 and x° = 13 =1, which is odd. Thus, Statement III is not necessarily true. The answer
is (D).

17. Working from the innermost parentheses out, we get

—x-2=-|-(6-2)
—x =2 =-|-4
—x—2=—(+4)
x-2=-4

—x=-2
x=2

The answer is (D).
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18. We are told that the sum of the prime numbers x and y is odd. For a sum of two numbers to be odd,
one number must be odd and another even. There is only one even prime number—2; all others are odd.
Hence, either x or y must be 2. Thus, the product of x and y is a multiple of 2 and therefore is divisible by 2.
The answer is (A).

19. Solution: * = 3. Multiplying both sides of this equation by (x — y) yields
X=y
x+y=3(x-y)
x+y=3x-3y
—2x=-4y
x=2y

Since we have expressed x as 2 times an integer, it is even. The answer is (D).

20. Let the original number be represented by xy. (Note: here xy does not denote multiplication, but
merely the position of the digits: x first, then y.). Reversing the digits of xy gives yx. We are told that
yx > xy. This implies that y > x. (For example, 73 > 69 because 7 > 6.) If x = 9, then the condition y > x
cannot be satisfied. Hence, x cannot equal 9. The answer is (E).

Method II:

Let the original number be represented by xy. In expanded form, xy can be written as 10x + y. For example,
53 =5(10) + 3. Similarly, yx = 10y + x. Since yx > xy, we get 10y + x > 10x + y. Subtracting x and y from
both sides of this equation yields 9y > 9x. Dividing this equation by 9 yields y > x. Now, if x =9, then the
inequality y > x cannot be satisfied. The answer is (E).

21. Cross multiplying the equation a/b = b/c yields

ac = b*
Dividing by a yields c=b*la

We are given that a is a perfect square. Hence, a = k?, for some number k. Replacing a in the bottom
equation with k%, we get ¢ = b*/k* = (b/k)z. Since we have written ¢ as the square of a number, it is a
perfect square. The answer is (C).

22. Observe that n and (n + 1) are consecutive integers. Hence, one of the numbers is even. Therefore, the
2 in the denominator divides evenly into either n or (n + 1), eliminating 2 from the denominator. Thus, S
can be reduced to a product of two integers. Remember, a prime number cannot be written as the product of
two integers (other than itself and 1). Hence, S is not a prime number, and the answer is (D).

23. The set of numbers greater than 5 and divisible by 5 is {10, 15, 20, 25, 30, 35, . . .}. Since n is odd,
the possible values for n are 15, 25, 35, . . . . Any number in this list ,when divided by 10, leaves a
remainder of 5. Hence, the value in Column A is 5. The answer is (C).

24. A number divisible by all three numbers 2, 3, and 4 is also divisible by 12. Hence, each number can
be written as a multiple of 12. Let the first number be represented as 12a and the second number as 12b.
Assuming a > b, the difference between the two numbers is 12a — 12b = 12(a — b). Observe that this
number is also a multiple of 12. Hence, the answer must also be divisible by 12. Since 72 is the only
answer-choice divisible by 12, the answer is (B).
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25. We are told that the remainder is 7 when the number is divided by 12. Hence, we can represent the
number as 12x + 7. Now, 7 can be written as 6 + 1. Plugging this into the expression yields

12x+(6+1)=
(12x+6)+ 1= by regrouping
6(2x +1)+1 by factoring 6 out of the first two terms

This shows that the remainder is 1 when the expression 12x + 7 is divided by 6. The answer is (A).

Method II (Substitution):
Choose the number 19, which gives a remainder of 7 when divided by 12. Now, divide 19 by 6:

19
6
3

| =

This shows that 6 divides into 19 with a remainder of 1. The answer is (A).

26. Let's take a two-digit number whose digits add up to 9, say, 72. Adding 10 to this number gives 82.
The sum of the digits of this number is 10. Now, let’s choose another two-digit number whose digits add up
to 9, say, 90. Then x + 10 = 90 + 10 = 100. The sum of the digits of this number is 1. Hence, the sum of the
numbers is either 1 or 10. The answer is (E).

27. Observe that all the digits of the dividend 39693 are divisible by 3. So 3 will divide the dividend into
such a number that each of its digits will be 1/3 the corresponding digit in the dividend (i.e., 39693). For
example, the third digit in the dividend is 6, and hence the third digit in the quotient will be 2, which is 1/3
of 6. Applying the same process to all digits gives the quotient 13231. The answer is (B).

28. In the ordered set of integers from 1 through 999, every third integer is a multiple of 3. Hence, the
number of integers in this set of 999 integers that are multiples of 3 is 999/3 = 333. Thus, the value in
Column A is greater than the value in Column B. The answer is (A).

29. Suppose n = 1. Then n® =13 =1, which is odd. Now, we plug this value for n into each of the answer-
choices to see which ones are even. Thus, 212 +1 becomes 2(1)2 +1 =3, which is not even. So eliminate

(A). Next, n* =1* =1 is not even—eliminate (B). Next, n”> +1=1>+1=2 is even, so the answer is
possibly (C). Next, n(n + 2) = 1(1 + 2) = 3 is not even—eliminate (D). Finally, n = 1, which is not even—
eliminate (E). Hence, by the process of elimination, the answer is (C).

30. If the product of the two numbers is odd, then each number in the product must be odd. Recall that the
sum of two odd numbers is an even number. The answer is (B).

31. Suppose the odd number 7 is added to itself an odd number of times, say m times. The result would be
mn, which is the product of two odd numbers. Recall that the product of two odd numbers is odd. The
answer is (A).

32. Let the three consecutive integers be x, x + 1, and x + 2. The sum of these integers is 3x + 3.
According to the question, this sum is odd. Hence 3x + 3 is odd. Recall that if the sum of two integers is
odd, then one of the integers is odd and the other one is even. Since 3 in the expression 3x + 3 is odd, 3x
must be even. Now, recall that the product of two numbers is odd only when one of the numbers is odd and
the other is even. So x must be even. If x is an even number, then x + 2 is also even. Thus, the first and the
last integers must both be even. The answer is (D).

33. We are given that [, m, and n are three positive integers such that / < m < n. This implies that /, m, and
n are each greater than zero and not equal to each other. Since 7 is less than 4, the numbers /, m, and n must
have the values 1, 2, and 3, respectively. Hence, the answer is (C).
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34. Dividing both sides of the equation p = 4¢q by 4, we get g = p/4. We are also given that p < 8. Dividing
both sides of this inequality by 4 yields, p/4 < 8/4. Simplifying it, we get p/4 < 2. But g = p/4. Hence, g < 2.
The only non-zero positive integer less than 2 is 1. Hence, g = 1. The answer is (A).

35. Answer-choice (C) consists of the product of two consecutive integers. Now, of any two consecutive
integers, one of the integers must be even. Hence, their product must be even. The answer is (C).

36. Since pq/2 is prime, it is an integer. Hence, either p or ¢ must be even; otherwise, the 2 would not
cancel and pgq/2 would be a fraction. The only even prime number is 2. Hence, either p or g, but not both,
must be 2. The other one is an odd prime number. Now, the sum of an even number and an odd number is
an odd number. The answer is (A).

37. Let the three consecutive positive integers be n, n + 1, and n + 2. The sum of these three positive
integers is

n+(n+1)+(n+2)=
3n+3=
3(n+1)

Since we have written the sum as a multiple of 3, it is divisible by 3. The answer is (B).
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Quantitative comparisons make up one-half of the math portion of the GRE. This is good news because
they are the easiest problems to improve on.

Generally, quantitative comparison questions require much less calculating than do multiple-choice
questions. But they are trickier.

Substitution is very effective with quantitative comparison problems. But you must plug in all five
major types of numbers: positives, negatives, fractions, 0, and 1. Test 0, 1, 2, -2, and 1/2, in that order.

ENERAL PRINCIPLES FOR SOLVI ANTITATIVE COMPARI
The following principles can greatly simplify quantitative comparison problems.

You Can Add or Subtract the Same Term (Number) from Both Sides of a Quantitative
Comparison Problem.

You Can Multiply or Divide Both Sides of a Quantitative Comparison Problem by the
Same Positive Term (Number). (Caution: This cannot be done if the term can ever be
negative or zero.)

B (i

You can think of a quantitative comparison problem as an inequality/equation. Your job is to determine
whether the correct symbol with which to compare the columns is <, =, >, or that it cannot be determined.
Therefore, all the rules that apply to solving inequalities apply to quantitative comparisons. That is, you
can always add or subtract the same term to both columns of the problem. If the term is always positive,
then you can multiply or divide both columns by it. (The term cannot be negative because it would then
invert the inequality. And, of course, it cannot be zero if you are dividing.)

Example:
Column A Column B
1 1 1 1 1 1
—+—+— —+—+—
5 3 8 8 5 4

Don’t solve this problem by adding the fractions in each column; that would be too time consuming —the

LCD is 120! Instead, merely subtract % and % from both columns:

Column A Column B
1 1
3 4

Now % is larger than i, so Column A is larger than Column B.

enough-information” cannot be the answer. Hence (D), not-enough-information, cannot be the

fir] If there are only numbers (i.e., no variables) in a quantitative comparison problem, then “not-
M answer to the example above.
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Example:
Column A y>0 Column B

3. .4 4 2
yo+y y' =2y
First cancel y4 from both columns:

Column A y>0 Column B

3

y -2y?

Since y >0, we can divide both columns by y2:

Column A y>0 Column B
y -2

Now, we are given that y > 0. Hence, Column A is greater. The answer is (A).

Example:
Column A x>1 Column B
1 1
X x-1

Since x > 1, x— 1 >0. Hence, we can multiply both columns by x(x — 1) to clear fractions. This yields

Column A x>1 Column B
x—1 X

Subtracting x from both columns yields

Column A x>1 Column B
-1 0

In this form, it is clear that Column B is larger. The answer is (B).

Example:
Column A n is a positive integer Column B
and0<x<1
2
X

. . . . . 1
Since we are given that n is positive, we may multiply both columns by —-:
n

Column A Column B
2 1
"L 2
x n’ n
Reducing yields
Column A Column B
1
— 1

X
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We are also given that 0 < x < 1. So we may multiply both columns by x to get

Column A Column B
1 X

But again, we know that 0 < x < 1. Hence, Column A is larger.

‘ | You Must Be Certain That the Quantity You Are Multiplying or Dividing by Can Never
' Be Zero or Negative. (There are no restrictions on adding or subtracting.)

Watch out!

The following example illustrates the false results that can occur if you don’t guarantee that the number you
are multiplying or dividing by is positive.

Column A O=x<lI Column B

2
x® X

Solution (Invalid): Dividing both columns by x?s yields

Column A Column B
X 1

We are given that x < 1, so Column B is larger. But this is a false result because when x = 0, the two
original columns are equal:

Column A Column B
0°=0 02 =0

Hence, the answer is actually (D), not-enough-information to decide.

@ Don’t Cancel Willy-Nilly.

Watch out!

Some people are tempted to cancel the x%s from both columns of the following problem:

Column A Column B
x> +4x-6 6+4x— x>

You cannot cancel the x2s from both columns because they do not have the same sign. In Column A, x*
is positive. Whereas in Column B, it is negative.

g You Can Square Both Sides of a Quantitative Comparison Problem to Eliminate
§ Square Roots.

Example:
Column A Column B

V3 +4/5 8

Squaring both columns yields

Column A Column B

(3 +5] ()
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or
Column A
3+2V3V5+5
Reducing gives
Column A
8+24345

Now, clearly Column A is larger.

Example:
Column A

\2

3

Multiplying both columns by 15 to clear fractions yields
Column A
52

Squaring both columns yields

Column A
25-2

Performing the multiplication in Column A yields

Column A
50

Hence, Column A is larger, and the answer is (A).

SUBSTITUTION (Special Cases)

Column B
8

Column B
8

Column B
2

5

Column B
6

Column B
36

Column B
36

We already studied this method in the section Substitution. Here, we will practice more and learn a couple

of special cases.

) A. In a problem with two variables, say, x and y, you must check the case in which
§ x =Y. (This often gives a double case.)
Example:
Column A x and y are positive. Column B

Average of x and y

1+1
Let x =y = 1. Then Column A becomes % =1. And Column B becomes

. 2+2
columns are equal. But if x =y = 2, then Column A becomes *

23423

Average of x> and y3

3 3

=1. In this case, the

=2 and Column B becomes

= 8. In this case, the columns are unequal. This is a double case and therefore the answer is (D).
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Example:

Column A x and y are integers greater Column B
than or equal to 1.

D+ 2% 42V

If x = y, then Column A is larger than Column B. (Plug in a few numbers until you are convinced.) But ifx

=y = 1, then the columns are equal: 2°* =2!*! = 22 =4 and 2" +2” =2' +2' = 4. Hence, there is not
enough information to decide.

) B. When you are given x < 0, you must plug in negative whole numbers, negative
§ fractions, and —1. (Choose the numbers —1, -2, and —1/2, in that order.)
Example:
Column A k<0 Column B
12
K2 (k . —) 0
2

. . . . . 1
If k is —1 or -2, then Column A is larger since it is a product of squares. But if k = -5 then the two

2 2

2
columns are equal: k* (k + 1 = (_Ly(_ L + 1 = l-0 =0. Hence, there is not enough information
\"r2) U 2) U272 4
to decide and the answer is (D).
) C. Sometimes you have to plug in the first three numbers (but never more than three)
§ from a class of numbers.

Example:

x is both an integer and greater than 1. Let [X] stand for the smallest positive
integer factor of x not equal to 1.

Column A Column B

Choose x =2, 3,and 4. If x =2, then[X]=2 and H =|38] =2. So for this choice of x, the two columns are
equal. If x =3, then [X] =3 and E = = 3, again the columns are equal. Finally, If x = 4, then [X] =2

and = = 2, still again the columns are equal. Hence, the answer is (C). Note, there is no need to
check x = 5. The writers of the GRE do not change the results after the third number.
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Problem Set G:

1.

10.

11.

12.

Column A
3[2+4-5]

Column A

10f10
9

Column A
=-5(=3)(-9)

Column A

x2

Column A

Average of x and y

Column A
2x +y

Column A

a2+a3

Column A
.06

Column A
0

Column A

2(x +y)

Column A
35 x 540

Column A

a
b

-l<x<landx=0

x and y are positive.

x<0<y

n is a positive integer.

x and y are integers
greater than 1.

a<b<0

Column B
60

Column B

1
— of 9
10

Column B
0(-1)

Column B
1

Column B

Average of x* and y?

Column B
2x

Column B
0

Column B

1/0.036

Column B

(-1)"

Column B

2xy

Column B
350 x 54

Column B

a
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13.

14.

17.

18.

19.

20.

21.

22.

Column A

v+

Column A

The product of two different
even positive integers each
less than 10.

Column A
8

9

Column A

x3-5

Column A

The number of distinct
prime factors of x

Column A
0

5

Column A

3+x+7

Column A

x? - 2xy + 1

x-y

Column A

a

0.3

Column A

X

y

y>0 Column B

v -y

Column B

The product of three differ-
ent odd positive integers
each less than 10.

Column B
92
10
x=0 Column B
x*-15
X is a positive integer. Column B

The number of distinct
prime factors of x°

Column B

2 xg

x=11 Column B

T+11+3

x>y>0 Column B

=)y

a>0 Column B

2a

x and y are positive integers. Column B

x2+1
y2+1



23.

24.

25.

26.

27.

28.

29.

30.

Column A
2+3+p

Column A

2Q(-3)

Column A

The x-coordinate of
point P.

Column A

y+z

Column A

(_1)n+1

Column A

V2

Column A

The unit’s digit of 6'°

Column A

The average of three
numbers, where the
greatest is 5

Quantitative Comparisons

p=8 Column B
2+3+8
For all x and y, define xQy Column B
as follows:
xQy = —|x - y|
-5
@) >
|\ P
Column B
OP=4
4
Z
Column B
x Y
X
n is a positive integer. Column B
0
Column B
3
2
Column B

The unit’s digit of 5°

Column B

The average of three
numbers, where the
greatest is 20
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31.

32.

33.

34.

35.

36.

37.

Column A
AP x BP

Column A

X+)C3

Column A

The area of parallelogram

ABCD

Column A

Column A

_x_y

Column A

X

Column A

0

P

O is the circle’s center.

X is an integer greater than 1.

70

0<p<0.S5
04<g<1

x<wuand y<v

x is both the square root and the
square of an integer.

Z50and x =y

Column B

AP x CP

Column B

X4

Column B

15

Column B

Column B

—u-v

Column B

3

Column B

xX=Yy
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Duals
38. Column A x=0,-landx <1 Column B
l 1
x x+1
39. Column A x=0,-1landx >1 Column B
l 1
x x+1
Duals
40.
Column A Column B
PR PQ
41.
Column A Column B
PR PO
42. Column A x=—landy = +1. Column B
() - s
(x + 1) y2 -1 xz+1
43, Column A x=3yandx>y. Column B
X+y 8
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44.

45.

46.

47.

48.

49.

50.

51.

52.

Column A

n

Column A

Column A

Column A
p

Column A
7

Column A

X

Column A

Column A
OR

Column A

2n is a positive integer
and «/'n is an integer.

|«]
x=0and —=1.
x

\a is an integer, and
1 1 2

p+x>—q+x

x> -11x+28=0

i2<l and x < 0.
X

The value of p2 + 1

is 2.

@)

o

43

T
S

O is the circle's center and ZPOR

is a right angle.

Column B

Column B

Column B

q

Column B

X

Column B

-1

Column B

p’+2p

Column B

OR

Column B
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53.

54.

55.

56.

57.

58.

59.

60.

Column A Column B
Ve 2822 416 2 -4

Farmer John has x acres more farm land than farmer Bob. Together they have
200 acres of farm land.

Column A Column B

Twice the number of acres 200 — x
that farmer Bob has

A B
C D
Column A Column B
The area of region B The area of region A equals the The area of region C

area of region D.

In each of the years 1996 and 1997, Easy Tax Software sold 2.1 million copies
more than in the previous year.

Column A Column B
The percent increase in the The percent increase in the
number of copies sold in number of copies sold in
1996 over the previous year 1997 over the previous year
Column A 0>a>b>c Column B
abc (ab C)S
Column A z=x"+4x*+4 Column B
0 The smallest value of z
Column A The radius of circle C is 2. Column B
area of C 3

diameter of C

Column A 3(-x)? = (=3x)? Column B
0 X
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61.
Column A Column B
a-c b
62. Column A Column B
The average of four positive num- The average of four positive num-
bers of which the greatest is 21 bers of which the greatest is 11
63. Column A (9)(27)(8 1) = 33Xy Column B
x—y 10
64. (x + y)2 =24
Column A w24 y2 -12 Column B
Xy 5
65. Column A Column B
The unit's digit of 6'0 The unit's digit of st
66. Define x @ y as follows x ® y = —| x - y|, where x and y are integers.
Column A Column B
201 506
67. Column A Column B
! 1,1
1 1
Sl 2 3
2 3
68.
Column A Column B
6]2 r2 + 52
69. Column A Column B
70. Column A X is a nonnegative integer Column B
(0.6)* 1

3
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71.

72.

73.

74.

75.

76.

77.

78.

Column A

The area of the square

Column A

2x+2

Column A
3(\@ + 4)

Column A
(0.333)

Column A

xp+1

xp+2

Column A

The percent of the
rectangle that is shaded

Column A

x+1
2

Column A

The length of AB

6
x is both an integer Column B
and greater than 1
3x

Column B
4,.3)

9(—'+‘J§
\3° ")

Column B

+0.333

x>0 Column B
p>0
xp+2
xp+l

The semicircle is inscribed in the
rectangle shown above.

3x-1 x+2_x—1 3x-4

2 4 2 4
Column B
X
A
5°
88°
B C

Column B
18

Column B
25%

Column B

The length of AC
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79.
Column A Column B
X The sum of the three numbers in each Z
diagonal is the same.
80. Column A Column B
The average of 2x — 5, The average of —1, 3, 4, and 10
4x + 6,and 5 — 6x
81. Column A Column B
x2 _ yz (x _ y)Z
82. Column A x=0 Column B
2. 1071y
10 9 \x/
83. Column A p>1 Column B
g>1
X=pq
X p
84. A
c S B
Column A Column B
The length of AC In the circle above, O is the center and the 4
radius is 2.5.
85.
Column A Circle C Square S Column B
Area of C The perimeters of C and S are equal, and x Area of S

is the radius of Circle C.
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86.
Column A
X
87. Column A
((=*))
88. Column A
10
89. Column A
y
90.
Column A
xX+2z
91. Column A
xX+y
92. Column A
N
93.
Column A

-5

B C
A (x+5) (20 —y)° D Column B
ABCD is a parallelogram y
Forall n>0, n*=+/n. Column B
n
¥ =7x+10=0 Column B
2
x—y>0and x> 1 Column B
and \x-y = \/;—1
2Vx -1
Column B
v
xy=4 Column B
3
64(256) _aV.g Column B
16
3
y
X
21\ -2
6,h
@ Column B
h
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94.
Column A
The circumference of
the larger circle
95. Column A
V2
2
96.
Column A
The area of the circle
97. Column A
4
98. Column A
X
99. Column A
X
y
100.
Column A

The area of the circle

’ Column B
Twice the circumference
of the smaller circle

The larger circle and the smaller circle are
tangent to each other at A, and O is the
center of the larger circle.

Column B

N,

Column B
64n
O is the center of the circle and the area of
triangle ABO is 8.
sz _ f Column B
52}1
n
x=0 Column B
0
4-3-x=5-2-y Column B
x=0andy =0
4
5
A
B Column B
16m

O is the center of the circle and AB = 4.
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101.

102.

103.

104.

105.

106.

107.

108.

Column A

V2

Column A

Vxay

Column A
1

1-=
X

Column A
2+x)(2+x)

Column A
The product of x and y

Column A
L

Column A
10x +y

Column A
plp-DpE+1)

Column B

(1)
\2)

x and y are positive Column B

\f’x+y

x>1 Column B
x—1

x>0 Column B
Q2+x)+2+x)

x>landy>1 Column B

The sum of x and y

2L >6and 3M <9 Column B
M
x>y Column B
10y + x
p>0 Column B
pPp-2)(p+2)
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Answers an lutions to Problem
1. 3[2 +4- 5] = 3[2 + 20] = 3[22] = 66. Hence, Column A is larger, and the answer is (A).

2. é of 10 is %, which is greater than 1. Turning to Column B, % of 9is %, which is less than 1.

Hence, Column A is larger.
10 . . . .
Note, ry is greater than 1 because the numerator is larger than the denominator; and % is less than 1

because the numerator is smaller than the denominator.

3. The product of an odd number of negatives is negative (and the product of an even number of nega-
tives is positive). Hence, Column A is negative. Turning to Column B, O times anything is 0. Hence,
Column B is 0. Now, O is greater than any negative number. Therefore, Column B is larger. The answer is

(B).

4. Since x ranges from —1 to 1, exclusive of 0, we need only check positive and negative fractions If

1 2 (1)1 1 (12
x=-—,then x“ ={-—1 =—. In this case Column B is greater. If x =—, then x =— and
2 \ 2/ \2) 4

Column B is again greater. This covers all the types of numbers available to x, and therefore the answer is

(B).

5. Remember, different variables can stand for the same number. With that in mind, let x =y = 1. Then
2,42

Column A becomes M =1. And Column B becomes =1. In this case, the columns are equal.

2,42
But if x =y =2, then Column A becomes 2+2 =2 and Column B becomes = 4. In this case, the
columns are unequal. This is a double case and therefore the answer is (D).
6. Subtracting 2x from both columns yields
Column A x<0<y Column B
y 0

Now, we are given that 0 <y. Hence, Column A is greater. The answer is (A).

7. Suppose a = -1, then a® +a> =(-1)? +(=1)> =1-1=0. In this case, the columns are equal. Next,
2

suppose a = -2, then a’ +a° =(-2)" +(-2 )3 =4-8=-4. In this case, Column B is greater—a double

case. Hence, the answer is (D).

8. Squaring both columns yields
Column A Column B

(.06)% («/0.036)2

This reduces to

Column A Column B
0.0036 0.036
In this form, it is clear that Column B is larger. The answer is (B).

9. We need only check n = 1,2, and 3. If n = 1, then (-1)" = (—1)l = -1 and Column A is larger. If

n=2, then (-1)" = (=1)? =1 and Column B is larger. This is a double case, and the answer is (D).
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10. If x =y =2, then 2(x + y) =2(2+2)=8 and 2xy=2-2-2=8. In this case, the columns are equal.

For all other choices of x and y, Column B is greater. (You should check a few cases.) Hence, we have a
double case, and therefore the answer is (D).

11. Don’t solve this problem by multiplying out the expressions in each column. That would be too time
consuming. Instead, divide both columns by 10. Then Column A equals 35-54, and Column B equals
35-54 . Therefore, the columns are equal, and the answer is (C).

12. Just as the product of two negatives yields a positive so too the quotient of two negatives yields a
positive. Hence, Column A is positive and Column B is negative. The answer is (A).

13. First cancel y3 from both columns:

Column A y>0 Column B
2 —
y Y
Since y > 0, we can divide both columns by y:
Column A y>0 Column B

y -1
Now, we are given that y >0. Hence, Column A is greater. The answer is (A).

14.  Suppose Column A equals 2-4 =8, and Column B equals 1-3-5=15. Then Column B would be
greater. But if Column A equals 6-8 =48, then Column A would be greater. This is a double case, and
therefore the answer is (D).

15. Cross-multiplying the columns gives

Column A Column B
8-10 9-9
Simplifying yields
Column A Column B
80 81

Now, 81 is greater than 80. Hence, Column B is larger. The answer is (B).

16. Canceling x> from both columns yields

Column A x=0 Column B
-5 -15

In this form, it is clear that Column A is larger. The answer is (A).

17. We need only look at x = 1, 2, and 3. If x = 1, then x has no prime factors, likewise for x3. Next, if
x =2, then x has one prime factor, 2, and x3 = 23 = 8 also has one prime factor, 2. Finally, if x = 3, then

x has one prime factor, 3, and x3 = 33 =27 also has one prime factor, 3. In all three cases, the columns are
equal. Hence, the answer is (C).

18.  Multiplying both columns by V5 gives
Column A Column B
10 24545

Now, 24/5+/5 =2+/25 =2-5=10. Hence, the columns are equal, and the answer is (C).
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19. Canceling the 3’s and the 7’s from both columns leaves
Column A x=11 Column B
X 11
Now, we are given that x = 11. Hence, if x = 11, the columns are equal. Butifx> 11, Column A is larger.

This is a double case, and the answer is (D).

20. Since x >y >0, we know that x — y is greater than zero. Hence, we can multiply both columns by
x —y, which yields

Column A x>y>0 Column B
X2 = 2xy+y? (x=y)x-y)
Performing the multiplication in Column B yields
Column A x>y>0 Column B
)52—2xy+y2 x2—2xy+y2

Hence, the columns are equal, and the answer is (C).

21. Since a >0, we may divide both columns by a. This yields

Column A a>0 Column B
1 2
0.3
Next, multiplying both columns by 0.3 gives
Column A a>0 Column B
1 0.6

In this form, Column A is clearly greater. The answer is (A).

22. 1If x =y =1, then both columns equal 1. However, if x = y, then the columns are unequal. The answer
is (D).

23. Canceling the 2’s and the 3’s from both columns gives
Column A p=8 Column B
)4 8
Now, we are given that p < 8. Hence, if p = 8, the columns are equal. Otherwise, Column B is larger. This
is a double case, and the answer is (D).

24. 2Q(-3)=-2-(-3)|=-[2+3|=-|5| = -5. Hence, the columns are equal. The answer is (C).

25. In the diagram, draw in a right triangle as follows:

N
P
OP=4

In a right triangle, the hypotenuse is the longest side. So OP is greater than OQ, which is the x-coordinate
of point P. Hence, the answer is (B).
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26. Whenever you are given a geometric drawing, check whether other drawings are possible. In this
case, we are not given either the dimensions of the triangle or the measure of its angles. Hence, other
drawings are possible. In the given drawing, clearly x is greater than y + z. But in the following diagram
¥ + z is greater than x:

This is a double case, and the answer is (D).

27. If n =1, then (—1)”+l = (—1)1+1 = (—1)2 =1. In this case, Column A is greater. Next, if n = 2, then

- =|—- =(-1) =-1. n this case, Column 1S greater. 1S 1S a double case. ence, the
"™ =(=1)**" =(-1)’ =-1. In thi Column B is g This is a doubl H h
answer is (D).

28. Squaring both columns yields

Column A Column B
2 9
4

In this form, it is clear that Column B is larger. The answer is (B).

29. The product of any number of 6’s ends with a 6. Hence, the unit’s digit of 6'° is 6. Likewise, the

product of any number of 5’s ends with a 5. Hence, the unit’s digit of 5% is 5. So Column A is greater.
The answer is (A).

30. If the numbers in each column were always positive, then certainly the average in Column B would be
greater. But since negative numbers are not excluded, we can make Column A greater by choosing the fol-
lowing numbers:

Numbers Average
1+3+5 9
Column A 1,3,5 3 =§=3
-20+0+20 O
Column B -20,0, 20 — 3  ~3" 0

This is a double case, and therefore the answer is (D).

31. BP is a diameter since it passes through the center of the circle. Now, the diameter is the longest
chord of a circle. Hence, BP > CP. Multiplying both sides of this inequality by the positive number AP
gives AP x BP > AP x CP. Hence, Column A is greater. The answer is (A).

32. Since x is greater than 1, we need only plug in the numbers x = 2, 3, and 4. If x = 2, then
)c+)c3 =2+23 =10 and x4 =24 =16. In this case, Column B is larger. Next, if x = 3, then
X+ x3 =3+ 33 =30 and x4 = 34 =81. In this case, Column B is again larger. Next, if x = 4, then
x+x°=4+4% =68 and x* = 4% = 256. In this case, Column B is once again larger. Hence, the answer
is (B).

33. If the parallelogram were a rectangle, then its area would be 15. The given parallelogram can be
viewed as a rectangle tilted 20 degrees. Now, did tilting the rectangle make its area larger or smaller? It
made it smaller. This can be seen by looking at the extreme case —tilting the rectangle 80 degrees:

D 5 C

3 o

A B
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It is clear that the area decreases as the rectangle is tilted. Hence, the area of the given parallelogram is less
than 15. The answer is (B).

34. Since the range of p and the range of ¢ overlap, there is not enough information to answer the ques-
tion. For example, if p = 0.49 and g = 0.45, then p > g. However, if p =0.49 and ¢ = 0.9, then p < g. The
answer is (D).

A number line will make the situation clearer:

35. Remember, multiplying both sides of an inequality by a negative number reverses the direction of the
inequality. Multiplying both sides of x < and y < v by —1 gives

—X>-u
-y >-v
Adding these inequalities yields
—X—y>—Uu-—v

Hence, column A is larger. The answer is (A).

36. The given information narrows the choices for x to only two:
x=0=0>=+0
and

x=1=12=41

In both cases x is less than 3. The answer is (B).

X . . .
37. From — >0, x and y must both be positive or both negative, so we need to consider two cases:
y

Case I Case 11
x and y are positive. x and y are negative.

From x% = yz, we know that x +y. But if| Again, from x? = yz, we know that x +y. But if

x = -y, then x would be negative —contradicting our | x = —y, then x would be positive* —contradicting
assumption that x is positive. Hence, x=y. our assumption that x is negative. Hence, x = y.

In both cases, x =y. Hence, x —y =0. The answer is (C).

38. The key to this problem is to note that x can be negative. If x = %, then 1 = % = 1‘% =2 and
X
2
L = ; = L = % In this case, l is greater than . Butif x = —l, then l = L = -2 and
x+1 1+1 32 3 X x+1 2 X —12
1 1 1 . 1 . 1 .
—— =1 =1/- 2. In this case, —1 is greater than —. The answer is (D).
x+1 _5+1 /2 X+ X

* Remember, y itself is negative. Hence, —y is positive.
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39. Now, x <x + 1; and since x > 1, it is positive. Hence, dividing both sides of x <x + 1 by x(x + 1) will
not reverse the inequality:
X x+1
<
x(x+1)  x(x+1)
1 1

<
x+1 x

Canceling yields

The answer is (A).

Method II:
Since x > 1, it is positive and so is x + 1. Hence, we can multiply both columns by x(x + 1). This yields
Column A x=0,-1andx>1 Column B
x+1 x

In this form, it is clear that Column A is larger. The answer is (A).

40. The supplement of angle x is 180 — x, which by y = 180 — x, is also the value of y. Hence, we have an
isosceles triangle:

In this case, PR < PQ.. The answer is (D).

41. Since y = z = 60, the triangle is equilateral (remember, the angle sum of a triangle is 180°). Hence, PR
is equal to PQ and the answer is (C).

2 2
42. Begin by simplifying the expression (xy) 2x :
(x+ 1)( y -1 )
x2y? — x2
(x+ 1)1 v -1 '
xz(y2 - 1)

(x+1)iy2—1i

)C2

The answer is (C).
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43. If x =9 and y = 3, then x = 3y is satisfied (9 =3-3) and x >y is also satisfied (9 > 3). In this case,
x+y=9+3=12>8. However, if x =3 and y = 1, then x = 3y is again satisfied (3 =3-1) and x >y is also
satisfied (3 > 1). In this case, x + y=3 + 1 =4 < 8. The answer is (D).

44. 1 =1lisan integer, 2 =2-1 is a positive integer, and 1 < 3. Further, V4 =2 isan integer, 8 =24
is a positive integer, and 4 > 3. The answer is (D).

X
45. The expression l =1 tells us only that x is positive. Hence, there is not sufficient information to
X
. . [x| 1] 1 .
answer the question. For example, if x = 1, then —— =T =I =1 and |x| =1#1. However, if x = 2, then
X

—=—=5=1 and |x| =2 > 1. The answer is (D).

. . . .1 1 2
46. Now, 4 and 9 are the only integers that both satisfy the inequality 7 < T < 3 and whose square
a

roots are integers:

L(L-l)ﬁ l<(L_1)<Z
4 \NJa 2) 3 4 \\J9o 3/ 3
Since both 4 and 9 are greater than 3, Column B is larger. The answer is (B).
47. Subtract x from both sides of -p + x >—g + x :

P>-q

Multiply both sides of this inequality by —1, and recall that multiplying both sides of an inequality by a
negative number reverses the inequality:

p<q
Hence, Column B is larger. The answer is (B).
48. Factoring the equation xZ - 11x+28=0 gives
x-dHx-7)=0
x—4=0 or x-7=0

Hence, x =4 or x =7. If x =7, the columns are equal. If x = 4, the columns are not equal. The answer is
(D).

. . . o . 1 1 . . .
49. Since x? is positive, multiplying both sides of —- < ) by 2x% will not reverse the inequality:
X
2x7 iz <2x? ek
X 2
2<x?

x<-42 or x>~2

Since we are given x < 0, we reject the inequality x > V2. From x < -2, we can conclude that x is less
than —1. The answer is (B).
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50. Translating the statement “The value of p* + L is —2.” into an equation gives pe+ 1 =-2
p P

Multiplying by p gives pP+1==2p

Rearranging gives p3 +2p=-1

The answer is (C).

51. Since £TOS is 43°, so is LZPOQ (vertical angles). We are given that ZPOR =90°. Hence, ZQOR =
90° — 43° = 47°. Since there are 180° in a triangle, ZRQO = 180° — 47° — 90° = 43°. Now, since the longer
side of a triangle is opposite the larger angle, QR > OR. The answer is (B).

52. The fourth roots of 16 are +2, and the cube root of 8 is 2. If we choose the positive fourth root of 16,
then the columns are equal. But if we choose the negative fourth root of 16, then column B is larger.
Hence, there is not enough information to decide, and the answer is (D).

| 2
53. Vz'-8z2+16 = \(zz - 4) = |z2 - 4|. Because of the absolute value symbol, this expression cannot

be negative. However, the expression z° —4 can be positive or negative, depending on the value of z.
When z% -4 is positive, the two expressions will be equal; and when 2 -4 is negative, the expression
|Z2 - 4| will be greater since it is positive. This is a double case and therefore the answer is (D).

Method II (Substitution): Letting z =0, the expressions become
Column A Column B
0*-8-0% +16 0° -4
Simplifying yields

J16 —4

Taking the square root of 16 yields
4 -4

In this case, Column A is greater. However, is z = 2, then both columns equal O (you should verify this).
This is a double case and therefore the answer is (D).

54. Let B stand for the number of acres of farm land that farmer Bob has. Since farmer John has x acres
more farm land than farmer Bob, farmer John has B + x acres of farm land. Since together they have 200
acres of farm land,

B+ (B + x) =200

2B + x =200.

2B =200 -x

Hence, the columns are equal, and the answer is (C).
55. In the drawing, the area of region B does appear to equal the area of region C. If each of the two
cords passed through the center of the circle, then the area of region B would in fact equal the area of region

C. But we are not told that the cords pass through the center of the circle. There is not enough information
to answer the question, as the following drawing illustrates:

/TN

C D

In this drawing, region A still has the same area as region D, but clearly regions C and B have different
areas. The answer is (D).
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56. Remember that the percent increase is the absolute increase divided by the original amount. Let x be

. . . . ] 2.1
the total number of copies sold in 1995. Then the percent increase for 1996 is % =—.
original amount X

The number copies sold in 1996 is x + 2.1. Forming the percent increase for 1997 yields
increase 2.1

— = . Since the numerators of the two fractions are the same but the denominator of
original amount  x +2.1

the fraction for 1997 is larger, the fraction is smaller. Hence, Column A is larger, and the answer is (A).

57. If a=_?l, b = -1, and ¢ = -2, then Column A = (%)(—1)(—2)=—1 and Column B =

3
= (—1)3 = —1. In this case, the columns are equal. However, if a=—1b=-2,and ¢ =

-1
()0

-3, then Column A = (-1)(-2)(-3) = =6 and Column B = [(—1)(—2)(—3)]3 =-216. In this case, Column A
is larger. Hence, there is not enough information, and the answer is (D).

2
58. z=x*+4x+4-= (x2 + 2) . Since we have factored the expression into a perfect square, the smallest

possible value of zis 0. Now, z will be O precisely when x?+2is0. But x2 +2 is always greater than or
equal to 2 (why?). Hence, z is positive, and Column B is larger. The answer is (B).

59. .area o € = 2’ =mn. Now, m=3.14 > 3. Hence, Column A is larger, and the answer is (A).
diameter of C  2-2

60. Simplifying both sides of the equation yields 3x? = 9x?

Subtracting 3x? from both sides of the equation yields 0=6x>

Dividing both sides of the equation by 6 yields 0 = x?

Taking the square root of both sides of the equation yields O0=x

Hence, the columns are equal, and the answer is (C).

61. By the vertical angles property, we get

Recall that in a triangle an exterior angle is equal to the sum of its remote interior angles. Hence,a =b + c.
Subtracting ¢ from both sides of this equation yields a — ¢ = b. Hence, the columns are equal, and the
answer is (C).

62. There is not enough information. For example, if the four numbers in Column A are 18, 19, 20, and
21, then their average is 19.5. Further, if the four numbers in Column B are 8, 9, 10, and 11, then their
average is 9.5. In this case, Column A is larger. However, keeping the same four numbers for Column B
and changing the numbers in Column A to 1, 2, 3, and 21 gives an average of 6.75. In this case, Column B
is larger. The answer is (D).

63. Expressing the left side of the equation in terms of exponents yields (32 )(33 )(34) =3
Simplifying the left side of the equation yields 3% =3%
Since the bases are equal, the exponents must be equal 9=x-y

Hence, Column B is larger, and the answer is (B).
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64. Multiplying out the left side of the equation (x + y)2 =24 yields X%+ 2xy + y2 =24
Since x* + y? =12, this becomes 2xy+12=24
Subtracting 12 from sides and then dividing both sides by 2 yields xy =6.

Hence, Column A is larger, and the answer is (A).

65. The unit's digit of the number 6 raised to any positive integer power is always 6 (multiply out a few
examples until you are convinced). The unit's digit of the number 5 raised to any positive integer power is
always 5 (multiply out a few examples until you are convinced). Hence, Column A is larger, and the
answer is (A).

66. 2®1=-|2-1|=-|1|=-1 and 56 = -|5-6|=—|-1|= =(+1) = -1 . Hence, the columns are equal,
and the answer is (C).
1 1 1 6 1 1 3+2 5

67. =——>==—F7=—,and —+— =——=—. Hence, Column A is larger, and the answer is (A).
2 3 23 6

68. Since the angle sum of a triangle is 180°, x + 4x + 5x = 180. Solving for x yields x = 18. Hence, 5x =
5(18) = 90. Thus, the triangle is a right triangle and therefore the Pythagorean Theorem applies:

q2 =r? +s2. The answer is (C).

69. Let's reduce Column A: 3'9 —3!% =318+ _318 _ 318 .31 _3I8 _ 318(31 - 1) =3"(2). Hence, Column B

is larger, and the answer is (B).

70. Let's substitute the numbers 0, 1, 2, 3 into the expression (0.6)"

If x =0, then (O.6)x = (0.6)O =1. In this case, Column A is larger.

If x = 1, then (0.6)" =(0.6)' = 0.6. In this case, Column A is still larger.

If x = 2, then (0.6)" =(0.6)> =0.36. In this case, Column A is once again larger.
If x = 3, then (O.6)x = (0.6)3 =0.216. In this case, Column B is now larger.

Hence, there is not enough information, and the answer is (D).

71. Let x be the length of the square's sides. Since the figure is a square, the triangle in the figure is a
right triangle and the Pythagorean Theorem applies:

x? +x% =62
2x? =36
x? =18
Hence, the area of the square is 18, and the answer is (C).

72. Ifx=2,we get

Column A Column B
2x+2=22+2=24=16 3x=32=9
In this case, Column A is larger. If x = 3, we get
Column A Column B
2x+2 _ 23+2 _ 25 -3 3 33 =27
In this case, Column A is again larger. If x =4, we get
Column A Column B
2x+2=24+2=26=64 3x=34=81

Now, Column B is larger. This is a double case, and therefore the answer is (D).
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73. 3(V27 +4)=3(\9-3+4)=3(3V3 +4) =93 +12.
(4 \_o.2 3
9\§+ﬁ/ =9-§+9J§=3-4+9ﬁ=12+9ws.
Thus, the columns are equal, and the answer is (C).

74. Remember, taking the square root of a fraction between 0 and 1 makes it larger, and squaring a frac-
tion between 0 and 1 makes it smaller. Hence, Column B is larger, and the answer is (B). Note, the

decimal 0.333 can be written as a fraction: 0.333 = ﬁ
1000
75. First simplify the columns:
Column A x>0 Column B
p>0
xp+l _ 1 _ l xp+2 ~ p+2—(p+1) _
P TE N ) R o -

Now, if x = 1, the columns are equal. For all other values of x > 0, the columns are not equal. Hence, the
answer is (D).

76. Since we are not given the dimensions of the rectangle nor the semicircle, the solution must be inde-
pendent of their dimensions. Let's choose the radius of the semicircle to be 1 (this is an easy number to
calculate with). Then the width of the rectangle is 1 and its length is 2:

2

Now, the area of the rectangle is (length)(width) = 2-1 = 2. And the area of the semicircle is

2 2
1
% = % = % So the area of the shaded region is 2 — g Calculating the percent of the rectangle that

is shaded yields

Pt 2Ty 375 5 _4-m_4-3

1
Whole 2 2 2 4 4 4
Hence, Column B is larger, and the answer is (B).

77. First, clear fractions by multiplying the equation 3x2— l_x Z 2 = x2_ L 3x4— 4 by the LCD, 4:

2Bx -1 —(x+2)=2(x-1)-Bx—4)

Distributing yields
6x-2-x-2=2x-2-3x+4
Combining like terms yields
S5x—4=-x+2
Adding x and 4 to both sides of the equation yields
6x=6
Dividing both sides of the equation by 6 yields

x=1

Hence,

> = T = 5 = 1. Thus, the columns are equal, and the answer is (C).
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78. When comparing two sides of a triangle, the side opposite the larger angle is the longer side. Let x be
the measure of the unknown angle. Since there are 180° in a triangle, we get

5+88+x=180
Solving for x yields
x=287

Hence, AC > AB, and the answer is (B).

79. Since the sum of the three numbers in each diagonal is the same, we get
X+y+3=z+y+7
Subtracting y and 3 from both sides of this equation yields
x=z+4

This equation says that 4 must be added to z to make it as large as x. Hence, x is larger than z. Thus,
Column A is larger, and the answer is (A).

80. The average of N numbers is their sum divided by N. Forming the average in Column A yields
sum (2x-5)+(4x+6)+(5-6x) 6

Average = —=2
§ 3 3
Forming the average in Column B yields
Avemge=sum=—1+3+4+10=_6=4
N 4 4

Thus, Column B is larger, and the answer is (B).

81. If x=y =0, then both columns equal zero x> —y*> =02-0>=0-0=0=(0-0)* = (x-y)’. Ifx=

0, and y = 1, then Column B is larger: x* —y* =0?-1> =0-1=-1, and (x—y)2 =(0- 1)2 = (—1)2 =1.
This is a double case, and therefore the answer is (D).

82. Tfx=1,then —x = —(1) = — and 2(1)
107 10 10 9 \x)

2, then ix=i(2) 18 and 00 _
107 10 10 9 \x)

case, and therefore the answer is (D).

83. Since x is equal to the product of p and a number greater than 1, x is greater than p. Hence, Column A
is larger, and the answer is (A).

Method II: We are given that ¢ > 1. Multiplying both sides of this inequality by p yields pg >p. Hence,
x =pq > p. Thus, Column A is larger, and the answer is (A).

84. Since the radius is 2.5, the figure becomes

Hence, the length of the diameter BC is 5. Since triangle ABC is a right triangle, the Pythagorean Theorem
applies:

87
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(AC)* +4? = 57
(AC)* +16 =25
(AC)* =9
AC =3
Hence, Column B is larger, and the answer is (B).
85. Since the radius of Circle C is x, its perimeter (circumference) is 27x and its area is x?. Since the
perimeters of Circle C and Square S are equal, the perimeter of the Square S is 2nx. Hence, the lengths of

. 2 . . :
the sides of Square S are Tz'cx = %, and the area of Square S is (%) = %x2. Using m =3, we get

Area of C = mx? =3x?
n’ 3, 9

Area of S = e S 21x
4 4 4

Hence, the area of C is greater than the area of S. The answer is (A).

2

86. Since consecutive angles of a parallelogram are supplementary, we get
x+5)+20-y)=180
x-y+25=180
x—y=155
x=y+ 155
This equation says that 155 must be added to y to make it as large as x. Hence, x is larger than y, and the
answer is (A).

87. <(n4)*)* = <\?>* = (n2 )* = \f“"n2 =n. Hence, the columns are equal, and the answer is (C).

88. Factoring the equation x* — 7x + 10 = 0 yields
x=5x-2)=0
x=5=0o0rx-2=0
x=50rx=2

2 2

If x =5, then x° = 52 =25 and Column B is larger. If x =2, then x° = 22 = 4 and Column A is larger.

This is a double case. Hence, the answer is (D).
89. Squaring both sides of the equation \/m =+vx-1 yields
(Vx=o) = (1)
X—y=x-— 24/x +1
—y=-2x+1
y=2vx-1

Hence, the columns are equal, and the answer is (C).

90. By vertical angles, the diagram becomes
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Since the angle sum of a triangle is 180°, x + y + z = 180. Since a straight angle has 180°, y + v = 180.
Hence,
xX+y+z=180=y+v
xX+y+z=y+v
X+z=v
Hence, the columns are equal, and the answer is (C).
91. Ifx=y=2,thenxy=(2)(2)=4and x+y=2+ 2 =4. In this case, Column A is larger. If x=y=-2,

then xy = (-2)(-2) =4 and x + y = -2 + (-2) = —4. In this case, Column B is larger. This is a double case,
and therefore the answer is (D).

92. Simplifying the equation 64(12656) = 4N -4 yields
64-16 = 4N+
43 .42 _ 4N+l
45 — 4N+1
5=N+1
4=N

Hence, Column A is larger, and the answer is (A).

93. Recall that the slope of a line is the rise over the run: m = % Using the point (3, —2) and the origin,

(0, 0), to calculate the slope of the line gives

. . . . . -2
Since the point (6, h) is on the line, the slope between (6, h) and (3, —2) is also 3 :

h+2_—2

3 3
h+2=-2
h=-4

Hence, Column B is larger, and the answer is (B).

94. Let r be the radius of the smaller circle. Then the circumference of the smaller circle is 2mr, and twice
the circumference is 4mr. Since the radius of the smaller circle is r, the diameter of the smaller circle is 2r.
From the diagram, the radius of the larger circle is 2r. Hence, the circumference of the larger circle is
2m(2r) = 4mr. Thus, the columns are equal, and the answer is (C).

95. Multiplying both columns by 14 yields

Column A Column B
72 10
Squaring both columns yields
Column A Column B
49-2 100
Performing the multiplication in Column A yields
Column A Column B
98 100

Hence, Column B is larger, and the answer is (B).
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96. Let x be the radius of the circle. Then the diagram becomes

Now, the area of the triangle (%bh) is 8:

x> =16
x=4

Hence, the area of the circle is wr? =n4? =16m. Thus, Column B is larger, and the answer is (B).

a
97. Applying the law of exponents x_b = x%7b (o the right side of the equation yields
X
512 _ 520-2n
Equating exponents yields 12=20-2n
Subtracting 20 yields -8=-2n
Dividing by -2 yields 4=n

Thus, the columns are equal, and the answer is (C).

1
98. If x = 1, then m = u = l =1. In this case, Column A is larger. If x = -1, then
X 1 1
| x| _[=1]_1 . . . ,
— = —1 = —1 = —1. In this case, Column B is larger. This is a double case, and therefore the answer is
x — pa—
(D).

99. Performing the multiplication in the equation 4-3-x=5-2-y yields 12-x=10-y. Dividing both
. . . . 5 4 .
sides of this equation by 12y yields X o rs Now, 5 > I Hence, Column A is larger, and the answer
Yy
is (A).

100. There is not enough information to decide as the following figures illustrate:
A

=, A

Area =97t Area =25n

B

The answer is (D).
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101. Since 2 is greater than 1, its square root is greater than one.

v§>1

Since 1/2 is less than 1, its square is less than 1. (Recall that squaring a fraction between 0 and 1 makes it
smaller.)
2
/l\ <1
\2)

Hence, the value in Column A is greater than the value in Column B. The answer is (A).

102. Squaring both columns yields

(\E + \;’;)2 (\;’x +y )2

Performing the multiplication yields

2 o 2
[ 20+
Simplifying Column A yields
X+ 2\/}\]‘; +y Xty

Now, observe that Column A exceeds Column B by the positive quantity 24x \/‘;. The answer is (A).

103. Since x is positive (x > 1), we can safely multiply both columns by x. This yields
x—1 x(x—1)
Since x > 1, x — 1 > 0. Hence, we safely divide both columns by x — 1. This yields
1 x
Since we are given x > 1, Column B is larger. The answer is (B).

104. Performing the operations in both columns yields
Column A x>0 Column B
4+4x+x2 4+2x
Subtracting 4 + 2x from both columns yields
Column A x>0 Column B

2x +x° 0

Since we are given that x is positive, 2x + x?is positive and therefore greater than 0. Hence, Column A is
larger. The answer is (A).

105. This problem is best solved with substitution. If x =y = 2 (remember that different variables can
represent the same number), then both columns equal 4. For any other values of x and y, the columns are
not equal. This is a double case, and the answer is (D).

106. We are given two inequalities 2L > 6 and 3M < 9. Dividing both sides of the first inequality by 2 and
both sides of the second inequality by 3 yields L >3 and M < 3. Since L is greater than 3 and M is less than
3, we conclude that L is greater than M. The answer is (A).
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107. Subtracting both x and y from both columns yields

Column A Column B
9x 9y
Dividing both columns by 9 yields
Column A Column B
X y

We are given that x > y. Hence, the answer is (A).

108. We are given p > 0. Hence, we can safely cancel p from both columns:

Column A Column B
-D+1) P-2(p+2)
Multiplying the expressions in each column and simplifying yields
Column A Column B
p’-1 p’-4

Subtracting p2 from both columns yields

Column A Column B
-1 —4

Since —1 >—4, Column A is larger. The answer is (A).



Most of the time, we have an intuitive feel for whether a problem is hard or easy. But on tricky problems
(problems that appear easy but are actually hard) our intuition can fail us.

On the test, your first question will be of medium difficulty. If you answer it correctly, the next
question will be a little harder. If you again answer it correctly, the next question will be harder still, and so
on. If your math skills are strong and you are not making any mistakes, you should reach the medium-hard
or hard problems by about the fifth problem. Although this is not very precise, it can be quite helpful.
Once you have passed the fifth question, you should be alert to subtleties in any seemingly simple
problems.

There are special techniques and strategies that apply to the hard problems only. Do not apply the
methods of this section to the easy or medium quantitative comparison problems.

EE .J{I On Hard Quantitative Comparison Problems, The Obvious Answer (The Eye-Catcher)
L (! -T" Will Almost Always Be Wrong. (If one expression looks at first glance to be larger than
-’{ ] | another, then it will not be.)
Strategy

This is so because when people cannot solve a problem, they most often pick the answer-choice that “looks
right.” But if that were the answer, most people would answer it correctly and therefore it would not be a
“hard” problem.

Example 1:
Column A x=1 Column B

L0 100
1% to be larger than x'®. But this is a hard problem and therefore what we expect will

10 100

One would expect x

not be the answer. Now, clearly x'® cannot always be less than x cannot

10

. And just as clearly x

always be equal to x . Hence, the answer is (D)—not-enough-information. (A double case can also be
obtained by substituting x = 1 and then x = 2.)

Example 2:
Column A Column B
The number of distinct The number of distinct
prime factors of x prime factors of 4x

We expect the number of prime factors of 4x to be larger than the number of prime factors of x. But that is
the eye-catcher. Now, the number of prime factors of 4x cannot be less than the number of prime factors of
x since 4x contains all the factors of x. So the answer must be that either they are equal or there is not
enough information. In fact, there is not enough information, as can be verified by plugging in the numbers
x=2and then x = 3.

Example 3:
Column A Column B
The area of a square with The area of a parallelogram
perimeter 12 with perimeter 16

We expect the area of the parallelogram to be larger. After all, the parallelogram could be a square with
perimeter 16, which of course has a larger area than a square with perimeter 12. But that would be too
easy. Hence, there must be a parallelogram whose area is equal to or less than the area of the square. (See
whether you can draw it. Hint: Look at the extreme cases.) Thus, we have a double case, and the answer
is (D)—not-enough-information.
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Note 1: When plugging in on quantitative comparison problems, be sure to check 0, 1, 2,
-2, and 1/2, in that order.

Note 2: If there are only numbers in a quantitative comparison problem, i.e., no variables,
then (D), not-enough-information, cannot be the answer.

Note 3: When drawing geometric figures, don’t forget extreme cases.

B s O

Problem Set H: Eliminate the eye-catcher and then solve the following problems.

L. Column A x>0 Column B
1 2x
2x
2. Column A x>0 Column B
x3+1 x* 41

3. Column A Column B

The largest power of 3 The largest power of 3

that is a factor of that is a factor of

5.32 432.2 3:2+7-3

4, Column A X is an even integer. Column B

The number of distinct The number of distinct

prime factors of 4x prime factors of x
S. Column A Column B

The average of three numbers if The average of three numbers if
the greatest is 20 the greatest is 2
6. Column A a and b are integers Column B
greater than zero.
a a?
b

7. Column A g is an integer greater than 1. Let[q] Column B

stand for the smallest positive integer
factor of ¢q that is greater than 1.

[@

8. Column A B C Column B

15 The area of parallelogram
ABCD
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Answers an lution Problem H

1. Intuitively, one expects 2x to be larger than the fractionzL. But that would be too easy to be the
X

answer to a hard problem. Now, clearly 2L cannot always be greater than 2x, nor can it always be equal to
X
2x. Hence, the answer is (D).

Let’s also solve this problem by substitution. If x = 1, then ZL = % and 2x = 2. In this case, Column

X
1 1 1 1 1

B is greater. Butif x =—, then — = =—=1and 2x=2-—=1. In this case, the columns are
g 2 2x 2‘%) 1 2

equal. This is a double case and the answer is (D).

2. Intuitively, one expects x*+1 to be larger than x* +1. But this is a hard problem, so we can reject
(B) as the answer. Now, if x = 1, then both expressions equal 2. However, for any other value of x, the
expressions are unequal. Hence, the answer is (D).

3. At first glance, Column A appears larger than Column B since it has more 3’s. But this is a hard
problem, so that could not be the answer. Now, if we multiply out each expression, Column A becomes

63=3%-7 and Column B becomes 27 =3°. The power of 33 s larger than the power of 32, Hence,
Column B is larger. The answer is (B).

4. We expect 4x to have more prime factors than x since 4x contains every factor of x. But as this is a
hard problem, we eliminate (A). 4x contains every factor of x, so x cannot have more prime factors than 4x.

This eliminates (B). Now, 4x =2%x. But we are given that x is even, so it already contains the prime
factor 2. Hence, the 4 does not add any more distinct prime factors. So the columns are equal. The answer
is (C).

5. At first glance, Column A appears larger than Column B. However, the problem does not exclude
negative numbers. Suppose the three numbers in Column A are —20, 0, and 20 and that the three numbers

in Column B are 0, 1, and 2. Then the average for Column A would be w = % =0, and the
0+1+2 3 . .
average for Column B would be —3 ~3° 1. In this case, Column B is larger. Clearly, there are also

numbers for which Column A would be larger. Hence, the answer is (D).

6. Intuitively, we expect a” to be larger than the fraction %. So that will not be the answer. Now, if
a = b =1, then both columns equal 1. However, if a = b = 2, then Column B is larger. Hence, the answer
is (D).

7. The eye-catcher is Column A since we are looking for the smallest factor and g is smaller than q3.
Let’s use substitution to solve this problem. Since ¢ > 1, we need to look at only 2, 3, and 4 (see

Substitution Special Cases). If g = 2, then @ = =2 and = = = 2. In this case, the two
columns are equal. If g = 3, then @ =3 and = 3. In this case, the two columns are again equal. If
q =4, then @ =2 and = 2. Once again, the two columns are equal. Hence, the answer is (C).

8. If the parallelogram were a rectangle, then its area would be 15 and the columns would be equal. But
as the rectangle is tilted to the right, its area decreases:
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B C B C
B C
5 5
5
90° A
A 3 D A 3 D 3D
Area = 15 Area =~ 13.5 Area=17.5

The answer is (A).

<H ﬂ Eliminate Answer-Choices That Are Too Easily Derived or Too Ordinary.

g

Strategy

Example 1:
Column A xy=3 Column B

X+y 4

The numbers 3 and 1 are solutions to the equation x-y =3 because 3-1=3. So for this choice of x and y,

Column A equals Column B, since 3 + 1 = 4. But that is too easy: Everyone will notice 1 and 3 as solutions
of the equation x -y =3. Hence, there must be another pair of numbers whose product is 3 and whose sum

. e . 1 1 ..
is not 4. In fact, there are an infinite number of pairs. For example, 9-5 =3, but 9+ E #4. Thisis a

double case and therefore the answer is (D).

Example 2:
Column A Column B

The greatest number of regions into 4
which two straight lines will divide
the shaded region.

Most people will draw one or the other of the two drawings below:

/\

/[ / N\
/ \
In each case, four separate shaded regions are formed. But these drawings are too ordinary, too easy.

There must be a way to draw the lines to form more than four regions. Try to draw it before looking at the
answer below.

7 AN

The lines must intersect in the shaded region.
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Problem Set I: Eliminate the eye-catcher and then solve the following problems.

L. Column A Column B
Volume of a cylinder with Volume of a cone with a
a height of 10 height of 10
2. Column A Column B
The greatest possible number of 3
points common to a triangle and a
circle
3. On the final exam in History 101,
Column A the average score for the girls was Column B
72 and for the boys, 70.
The average score for the 71
class.
4. Column A Column B
Perimeter of a rectangle Perimeter of a triangle
with an area of 10 with an area of 10
5. Line segments AB and
CD are both parallel and
Column A congruent. The mid- Column B
point of AB is M.
The length of segment CM The length of segment DM
6. Let [X] denote the greatest
Column A integer less than or equal to x. Column B
B2+ =1 0
7.

Column A

1 A 10-foot ladder is leaning against a vertical The distance the top of the
wall. The top of the ladder touches the wall ladder slides down the wall
at a point 8 feet above the ground. The base
of the ladder slips 1 foot away from the wall.

Column B
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Answers an lutions to Problem I
1. Since we are not given the radius of the cylinder, we can make the cylinder very narrow or very broad
by taking the radius to very small or very large. The same can be done with the cone. Hence, we have a

double case, and the answer is (D).

2. There are six possible points of intersection as shown in the diagram below:

N~

The answer is (A).

3. The eye-catcher is that the two columns are equal. That won’t be the answer to this hard problem.
Now, if there are more girls in the class, then the average will be closer to 72 than to 70. On the other hand,
if there are more boys in the class, then the average will be closer to 70. This is a double case, and
therefore the answer is (D).

4.  The eye-catcher is Column A since one expects the perimeter of a rectangle to be longer than that of a
triangle of similar size. However, by making the base of the triangle progressively longer, we can make the
perimeter of the triangle as long as we want. The following diagram displays a rectangle and a triangle
with the same area, yet the triangle’s perimeter is longer than the rectangle’s:

5
) /I\
20
The answer is (D).
5. Most people will draw the figure as follows:
A M B
C D

In this drawing, CM equals DM. But that is too ordinary. There must be a way to draw the lines so that the
lengths are not equal. One such drawing is as follows:

A M B

C D

This is a double case, and therefore the answer is (D). (Note: When drawing a geometric figure, be careful
not to assume more than what is given. In this problem, we are told only that the two lines are parallel and
congruent; we cannot assume that they are aligned.)
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6.  The eye-catcher is that the columns are equal: 3.1 — 3.1 = 0. But that won’t be the answer to this hard
problem. Now, [X] denotes the greatest integer less than or equal to x. That is, [X] is the first integer smaller
than x. Further, if x is an integer, then |X] is equal to x itself. Therefore, =3, and =4 (not -3).
Hence, + =3 + (-4) =-1. Therefore, Column B is larger. The answer is (B).

7.  We can immediately eliminate (C) because that would be too easy. Let y be the distance the top of the
ladder slides down the wall, let / be the height of the new resting point of the top of the ladder, and x be the
original distance of the bottom of the ladder from the wall:

y
10 /7
L: f
1 -

Applying the Pythagorean Theorem to the original triangle yields x% +8%2 =102
Solving this equation for x yields x=6

Hence, the base of the final triangle is 1+6=7
Applying the Pythagorean Theorem to the final triangle yields h? +7% =102
Solving this equation for /4 yields h=+/51

Adding this information to the drawing yields

From the drawing, y =8 - \/a <8-7=1,since \E =~7.1. Hence, Column A is larger, and the answer is
(A).
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Geometry

One-fourth of the math problems on the GRE involve geometry. (There are no proofs.) Unfortunately, the
figures on the GRE are usually not drawn to scale. Hence, in most cases you cannot solve problems or
check your work by “eyeballing” the drawing.

Following is a discussion of the basic properties of geometry. You probably know many of these
properties. Memorize any that you do not know.

Lines & Angles

When two straight lines meet at a point, they form an angle. The point is A
called the vertex of the angle, and the lines are called the sides of the angle.
The angle to the right can be identified in three ways:

1. Zx X
2. /B B
3. LABC or LCBA C

When two straight lines meet at a point, they form four
angles. The angles opposite each other are called vertical
angles, and they are congruent (equal). In the figure to the

right,a = b, and c = d. a=bandc=d

Angles are measured in degrees, °. By definition, a circle has 360°. So an angle can be measured by its

fractional part of a circle. For example, an angle that is ﬁ of the arc of a circle is 1°. And an angle that

is % of the arc of a circle is i x 360 =90°.

- (b
[

1/360 of an arc 1/4 of an arc 2/3 of an arc
of a circle of a circle of a circle

There are four major types of angle measures:

An acute angle has measure less than 90°:

A right angle has measure 90°:
90°
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An obtuse angle has measure greater than 90°: /
A straight angle has measure 180°: y/ X +y=180°

Example: In the figure to the right, if the quotient of a
and b is 7/2, then b = a/
(A) 30 (B) 35 (C) 40 (D) 46 (E) 50

Since a and b form a straight angle, a + b = 180. Now, translating “the quotient of @ and b is 7/2” into an

equation gives a_7 . Solving for a yields a = %b. Plugging this into the equation a + b = 180 yields

b 2
7 b+b=180
2
7b +2b =360
9b = 360
b=40
The answer is (C).
Example:
4x°
2y —40)°
3 o o
Column A 1Y Column B
y 90

Since 4x and 2y — 40 represent vertical angles, 4x = 2y — 40. Since 3x and y form a straight angle, 3x +y =
180. This yields the following system:

4x =2y -40
3x+y =180

Solving this system for y yields y = 84. Hence, Column B is larger and the answer is (B).

Two angles are supplementary if their angle sum is 180°: k 135°
45 +135=180
. . . ape 60°
Two angles are complementary if their angle sum is 90°: 30°

30 + 60 =90
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Perpendicular lines meet at right angles. I
2
Caution: Since figures are not necessarily drawn to
scale on the GRE, do not assume that two lines that i m
appear to be perpendicular are in fact perpendicular. 1 ] ll 1 lz

You must see a small box at the angle, or the perpen-
dicular symbol ( L), or be told that the lines meet at
right angles.

Two lines in the same plane are parallel if they never intersect. Parallel lines have the same slope.

When parallel lines are cut by a transversal, three important angle relationships exist:

Alternate interior angles Corresponding angles Interior angles on the same side of
are equal. are equal. the transversal are supplementary.

/ /e

a £
a+b=180°
a C a
/

/ 4
Shortest

The shortest distance from a point to a line is along a distance

new line that passed through the point and is perpen- N

dicular to the original line. —— L.O neer
distance

Triangles

A triangle containing a right angle is called a right
triangle. The right angle is denoted by a small
square:

Isosceles

Equilateral Scalene
A triangle with two equal sides is called isosceles. b
The angles opposite the equal sides are called the A
base angles, and they are congruent (equal). A X 60
triangle with all three sides equal is called x x a
equilateral, and each angle is 60°. A triangle with ¢
no equal sides (and therefore no equal angles) is

V 60° 60° a=b=c
X

called scalene:

Base angles

The altitude to the base of an isosceles or equilateral triangle bisects the base and bisects the vertex angle:

a°|a°
(o) ()
Isosceles: ¢ a8 s Equilateral: ~ $ S h=£
h 2
H
s/2 s/2
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The angle sum of a triangle is 180°: b
a+b+c=180°

Example: In the figure to the right, w =
(A) 30 (B) 32 (C)40 (D) 52 (E) 60

x+ 150 =180 since x and 150 form a straight angle
x=30 solving for x

z+x+90=180 since the angle sum of a triangle is 180°
z+30+90 =180 replacing x with 30

7=60 solving for z

z=y=60 since y and z are vertical angles
w+y+90=180 since the angle sum of a triangle is 180°
w+ 60 +90 =180 replacing y with 60

w =30 solving for w

The answer is (A).

The area of a triangle is —bh where b is the base and & is the height. Sometimes the base must be

extended in order to draw the altitude, as in the third drawing immediately below:

KT T

In a triangle, the longer side is opposite the larger angle, and vice versa:

50° is larger than 30°, so side b is
longer than side a.

Pythagorean Theorem (right triangles only): The
square of the hypotenuse is equal to the sum of the

squares of the legs. a ¢ 2?4

b

Pythagorean triples: The numbers 3, 4, and 5 can always represent the sides of a right triangle and they ap-
pear very often: 52 =32 +4%. Another, but less common, Pythagorean Triple is 5, 12, 13: 132 =52 +12°.

Two triangles are similar (same shape and usually different sizes) if their corresponding angles are equal.
If two triangles are similar, their corresponding sides are proportional:
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If two angles of a triangle are congruent to two angles of another
triangle, the triangles are similar.
In the figure to the right, the large and small triangles are similar
because both contain a right angle and they share ZA. |_‘

Two triangles are congruent (identical) if they have the same size and shape.

In a triangle, an exterior angle is equal to the sum of its remote interior angles and is therefore greater than

either of them:
a
e=a+b and e>a and e>b
e b

In a triangle, the sum of the lengths of any two sides is greater than the length of the remaining side:

A X+y>z
X Y
y+z>x
X+2z>Yy

Z

Example: In the figure to the right, what is the value of x ?
(A) 30 X
B) 32
© 35
(D) 40
(E) 47
] 2x + 60

Since 2x + 60 is an exterior angle, it is equal to the sum of the remote interior angles. That is, 2x + 60 =
x +90. Solving for x gives x = 30. The answer is (A).

In a 30°-60°-90° triangle, the sides have the following relationships:

30° 30°
2 In general # > 2x
V3 x\/3
60° | 60°
X

Quadrilaterals

A quadrilateral is a four-sided closed figure, where each side is a straight line.

The angle sum of a quadrilateral is 360°. You can
view a quadrilateral as being composed of two 180- 180°
degree triangles:

180°
A parallelogram is a quadrilateral in which the >
opposite sides are both parallel and congruent. Its
area is base x height: h A =Dbh
’b
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The diagonals of a parallelogram bisect each other:

A parallelogram with four right angles is a N N
rectangle. If w is the width and [ is the length of a A=1-w
rectangle, then its areais A =[-w and its perimeter
is P=2w + 2L P=2w+2l
[ [
l
Example: In the figure to the right, what is the perimeter of
the pentagon? 3 4
(A 12
B) 13
<o 17 4 4
(D) 20
(E) 25
3
Add the following line to the figure:
4 4
[ [

Since the legs of the right triangle formed are of lengths 3 and 4, the triangle must be a 3-4-5 right triangle.
Hence, the added line has length 5. Since the bottom figure is a rectangle, the length of the base of the
figure is also 5. Hence, the perimeter of the pentagon is 3 + 4 + 4 + 5 + 4 =20. The answer is (D).

If the opposite sides of a rectangle are equal, it is a

square and its area is A =s and its perimeter is
P =4s, where s is the length of a side:

The diagonals of a square bisect each other and are
perpendicular to each other:

A quadrilateral with only one pair of parallel sides
is a trapezoid. The parallel sides are called bases,
and the non-parallel sides are called legs:

The area of a trapezoid is the average of the two
bases times the height:

S
M| L
A = 2
S S
P=4s
1 [
S
base
leg leg
N\
/
base
b,
h Ao [ by+b,) 1
\ 2 )
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The volume of a rectangular solid (a box) is the product of the length, width, and height. The surface area
is the sum of the area of the six faces:

] h V=lwh

S = 2wl + 2hl + 2wh

w

If the length, width, and height of a rectangular solid (a box) are the same, it is a cube. Its volume is the
cube of one of its sides, and its surface area is the sum of the areas of the six faces:

X V =x°
S = 6x?

X

Example: The volume of the cube to the right is x and its surface
area is x. What is the length of an edge of the cube?

(A) 6

B) 10
©) 18
D) 36
(E) 48

Let e be the length of an edge of the cube. Recall that the volume of a cube is ¢> and its surface area is

662. Since we are given that both the volume and the surface area are x, these expressions are equal:

e = 6e’
e —6e? =0
6’2(6—6)=0

e>=0 or e—6=0
e=0ore=6

We reject e = 0 since in that case no cube would exist. Hence, e = 6 and the answer is (A).

The volume of a cylinder is V = zr*h, and the lateral surface (excluding the top and bottom) is S = 27rh,
where r is the radius and 7 is the height:

V = mr*h

S = 2mtrh + 27r?

(=)
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A circle is a set of points in a plane equidistant from a fixed point (the center of the circle). The perimeter
of a circle is called the circumference.

A line segment from a circle to its center is a radius.
A line segment with both end points on a circle is a chord.
A chord passing though the center of a circle is a diameter.

A diameter can be viewed as two radii, and hence a diameter’s length is
twice that of a radius.

A line passing through two points on a circle is a secant.

A piece of the circumference is an arc.

The area bounded by the circumference and an angle with vertex at the
center of the circle is a sector.

A tangent line to a circle intersects the circle at only
one point. The radius of the circle is perpendicular
to the tangent line at the point of tangency:

B
*
Two tangents to a circle from a common exterior
point of the circle are congruent: A AB = AC
A
C
An angle inscribed in a semicircle is a right angle: @
0o
A central angle has by definition the same measure & o
as its intercepted arc: A
Pl
o
o . N
An inscribed angle has one-half the measure of its
intercepted arc:
The area of a circle is s>, and its circumference A=mr?

(perimeter) is 2zr, where r is the radius: C=2mr
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On the GRE, 7 = 3 is a sufficient approximation for 7. You don’t need 7= 3.14.
Example: In the figure to the right, the circle has center O and
its radius is 2. What is the length of arc ACB ? A
T 2n 4n Tm
A) — B) — ©n DO — (E —
()3()3() ()3()3

The circumference of the circle is 2mr = 27(2) = 4. A central angle has by definition the same degree
measure as its intercepted arc. Hence, arc ACB is also 60°. Now, the circumference of the circle has 360°.

So arc ACB is é (= 60/360) of the circle’s circumference. Hence, arc ACB = é(4n) = %n. The answer is

(B).
Shaded Regions

To find the area of the shaded region of a figure, subtract the area of the unshaded region from the area of
the entire figure.

Example: What is the area of the shaded region formed by
the circle and the rectangle in the figure to the
right?
(A) 15-2m 3
B) 15-=m
© 14
D) 16-=m
(E) 15#@ 5

To find the area of the shaded region subtract the area of the circle from the area of the rectangle:

area of rectangle = — area of circle
3-5 - x-12
15 - /1

The answer is (B).

Example: In the figure to the right, the radius of the larger
circle is three times that of the smaller circle. If
the circles are concentric, what is the ratio of the

shaded region’s area to the area of the smaller
circle?
(A) 10:1

B) 91
©) 81
D) 3:1
(E) 52

Since we are not given the radii of the circles, we can choose any two positive numbers such that one is
three times the other. Let the outer radius be 3 and the inner radius be 1. Then the area of the outer circle is

3% =9, and the area of the inner circle is 71> = . So the area of the shaded region is 97 — 7 = 8.

Hence, the ratio of the area of the shaded region to the area of the smaller circle is 8_71' = % Therefore, the
b1

answer is (C).
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“Birds-Eye” View
Most geometry problems on the GRE require straightforward calculations. However, some problems

measure your insight into the basic rules of geometry. For this type of problem, you should step back and
take a “birds-eye” view of the problem. The following example will illustrate.

Example: In the figure to the right, O is both the center of S R

the circle with radius 2 and a vertex of the square

OPRS. What is the length of diagonal PS? \
1

(A) 5 ) P
\2

B il

(B) >

< 4

D) 2

(E) 25

The diagonals of a square are equal. Hence, line segment OR (not shown) is equal to SP. Now, OR is a
radius of the circle and therefore OR = 2. Hence, SP = 2 as well, and the answer is (D).

Problem Set J:
L. Column A Column B
5
y y 6
3
2. In the figure to the right, circle P has diameter 2 and circle P —~
circle Q has diameter 1. What is the area of the shaded
I
3
A -7
(A) 1
B) 3x '
7
C -
© >
o & IIII
(E) 6n

3. In the figure to the right, QRST is a square. If the T | 03) g
shaded region is bounded by arcs of circles with centers
at Q, R, S, and T, then the area of the shaded region is

(A 9 (-3,0) ﬂ
(B) 36

(C) 36-9n

D) 36-=mn

(E) 9-3m Q (0,-3) R
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4.  In the figure to the right, QRST is a square. If the area T S
of each circle is 2m, then the area of square QRST is
(A) 2
B) 4
C©) 27
(D) 442
(E) 32

5. In the figure to the right, if O is the center of the circle,

then y =
(A) 75
B) 76

© 77
(E) 79

6. In the figure to the right, the value of @ + b is b
(A) 118
(B) 119 a
© 120
D) 121
(E) 122 N 29
7. If Il in the figure to the right, what is the value of x? 14 1,
(A) 30
(B) 45
<G 60 5x S X
D) 72
E) 90
8. Column A Column B
PQ 0Q
P~—_"—“—0Q
O is the center of the circle.
9.
Column A Column B

2s X
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10.

11.

13.

14.

In the figure to the right, x is both the radius of the larger
circle and the diameter of the smaller circle. The area of
the shaded region is

(A) % mx?
® 3
(C) % ax?
(D) % ax?
(E) mx?

In the figure to the right, the circle with center O is
inscribed in the square PQRS. The combined area of the
shaded regions is

(A) 36-9n
9
B 36 -—
(B) 7
36 -97
C
© >
(D) 18-9xn
9
E 9-=
(E) "
In the figure to the right, the length of QS is R
(A) V51 3
(B) 6l Q 10
©) ~N69
D) 77 5
(E) 89 1
P
P
y
X
20°
Q
O
Column A o Column B
Z POQ =70 and x >15
y 35
In the figure to the right, if l||k , then what is the value of
y?
(A) 20 y 2y-75
(B) 45
(© 55
(D) 75
(E) 110

111
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15. In the figure to the right, both triangles are right triangles.
The area of the shaded region is

A)
(B)
©

D)

(E)

NN WXRINNWINN|=

16. In the figure to the right, the radius of the larger circle is
twice that of the smaller circle. If the circles are concen-
tric, what is the ratio of the shaded region’s area to the
area of the smaller circle?

A) 10:1

B 9
©
D)

(E)
17. In the figure to the right, APST is an isosceles right trian-

A |
| |
T 1
2
P Q
gle, and PS = 2. What is the area of the shaded region
URST?
5 1 1
A) 4 B) 2 C D) — E) —
A) (B) ©) n D) 5 €2 >
U R
T S
Q
6
S
P R
5

=N W
L

| o

18. In the figure to the right, the area of APQR is 40. What is
the area of AQRS?

A) 10
B) 15
© 20
D) 25
(E) 45
19. In the figure to the right, PQRS is a square and M and N P M Q
are midpoints of their respective sides. What is the area of
quadrilateral PMRN?
(A) 8
B) 10
< 12 N 4
D) 14
(B) 16 |”
“|||,.

S R
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20.

21.

22.

23.

24.

25.

In the figure to the right, O is the center of the circle. If
the area of the circle is 9, then the perimeter of the sector

PRQO is
JU
(A) 5 6
(B) §+ 6
(@) En +6
4 P = Q
(D) %+ 18
(E) %n +18

Let A denote the area of a circular region. Which of the following denotes the circumference of that
circular region?

(A) \/é ® 2% ©2mA O 2\/é (E) 27 /E
T NI 4 \ T

Ship X and ship Y are 5 miles apart and are on a collision course. Ship X is sailing directly north, and
ship Y is sailing directly east. If the point of impact is 1 mile closer to the current position of ship X
than to the current position of ship Y, how many miles away from the point of impact is ship Y at this
time?

A) 1 B) 2 < 3 (D) 4 E) 5

The figure to the right represents a square with sides of
length 4 surmounted by a circle with center O. What is the
outer perimeter of the figure?

@]

(A) E T+12

6 o
B) w+12 60
© ﬁ a+12

9
(D) ? mT+12
(E) 9n+12
In AABC to the right, AB = AC and x = 30. What
is the value of y?
(A) 30
(B) 40
(©) 50
(D) 65 S
(E) 75 z C

In the figure to the right, ¢* = 6% + 8. What is the
area of the triangle?

(A) 12 6 c
(B) 18
C) 24
(D) 30
(E) 36
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26. If the total surface area of cube S is 22, what is the volume of S?

1 11 V11 11 11 [11 121
A L4 B) 1L ©) = i E) =
A3 ® 3 3 "33 9
27. Column A a Column B
C b
a=x,b=2x,and c = 3x.
1 The area of the triangle

28. In the figure to the right, AABC is inscribed in the circle

C
and AB is a diameter of the circle. What is the radius of
A B

(A) % B) 2 ©) D) 5 (E) 6

N |t

Duals

29. In the figure to the right, the circle is inscribed in
the square. If the area of the square is 16 square
feet, what is the area of the shaded region?

A 16 — 16 ?EV \Q%
o 1 -
7%
s 4

(D) 2=
(E) 4n

30. In the figure to the right, the circle is inscribed in
the square. If the area of the circle is 1.21x square
feet, what is the area of the shaded region?

(A) 14-14.4xn
(B) 4.84-121Ixn
(©) 8-3m
D) 121=
11
E —
(E) )
Duals
31. In APQR to the right, x = 60. What is the value of
y?
(A) 60
B) 55
(©) 50
(D) 45

(E) 40
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32. In APQR to the right, y + z = 150. What is the
value of y?
(A) 60
(B) 55
© 50
(D) 45
(E) 40
33.
6 s
= o
8
Column A 2<90 Column B
15 The area of the triangle
34. If point P in the figure to the right makes one
complete revolution around the triangle which has
height 4, what is the length of the path traveled by
pP? 5 5
(A) 150
(B) 14
(C) ~200 P
(D) 15
(E) 16
35. Column A Opposite sides of quadrilateral Q Column B
are parallel and one of the four
angles of Q is 90 degrees.
90° 6 is an angle of quadrilateral Q.
36. In the figure to the right, the coordinates of A are A
(\6,3). If AABO is equilateral, what is the area A
of AABO?
1
A V3
3 >
B) 3 0 B
© 343
D) 63
B) 93
37. In the figure to the right, E is the midpoint of AD. D
What is the length of EB?
A) 1 E
B) 2 4
11
C -
©) 5
b 5 A B C
(D) 5
(E) 3



116 GRE Prep Course

38. If the sides x of the rectangle to the right are y
increased by 3 units, the resulting figure is a square
with area 20. What was the original area?

A X X
(A) 20-3+20
(B) 20-2+20
(©)  20-+20 y
D) 20-+2
(E) 19
Duals
39. In the figure to the right, & denotes the height and b
the base of the triangle. If 2b + h = 6, what is the i
area of the triangle? 1
A) 1 i
B) 2 1
(C) 3 ]
D) 4 b
(E) Not enough information
40. In the figure to the right, # denotes the height and b
1
the base of the triangle. If (bh)2 =16, what is the ]
area of the triangle? i
h
A 1 ;
B) 2 1
< 3 b
D) 4
(E) Not enough information
Duals
41. Column A The ratio of an edge of a cube Column B
and the greatest distance between
two points on the cube is 1:+/3.
8 The volume of cube S
42. Column A The length of a diagonal across a Column B
face of cube S is 2.
8 The volume of cube S
43. In the parallelogram to the right, B
£LBAD + £BCD =140. What is the measure
of LABC?
(A) 100
B) 110
© 120 A D
(D) 125

(E) 142
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44.

45.

46.

47.

48.

49.

An equilateral triangle is inscribed in a circle, as
shown to the right. If the radius of the circle is 2,

what is the area of the triangle?

\2
(A) -
B) 2 v
© 3
D) 33
(B) 1043
The triangle to the right has side DC of the square A

as its base. If DM =5 and M is the midpoint of
side AB, what is the area of the shaded region?

5
(A) 5
B) 10
© W15
(D) 4
() 10

D C

A square with sides of length 3 is intersected by a line at S and 7. What is the maximum possible

distance between S and 77

(A) 6 (B) 23

In the triangle to the right, what
X+y+z

?
15

A 9

B) 10

© 11

D 12

(E) 13

Column A

Perimeter of a square whose
area is a’

(©) 32 (D) 25 (E) 9

is the value of

Column B

Perimeter of a right-angled
isosceles triangle whose area is a”

The perimeter of a square is equal to the perimeter of a rectangle whose length and width are 6m and
4m, respectively. The side of the square is

(A) 3m
B) 4m
) 5m
(D) 6m
(E) Tm
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50.

51.

52.

53.

54.

55.

If the circumference of a circle is 4m, then the ratio of circumference of the circle to the diameter of
the circle is

(A) m
(B) 4
C) 2xn
(D) 4
(E) 16

In Triangle ABC, £A is 10 degrees greater than /B, and /B is 10 degrees greater than ZC. The value
of Angle B is

(A) 30
(B) 40
(C) 50
(D) 60
(E) 70

Two squares each with sides of length s are joined to form a rectangle. The area of the rectangle is

A s
(B) 2s°
(C) 4s?
(D) 8s>
(E) 16s>

A person travels 16 miles due north and then 12 miles due east. How far is the person from his initial
location?

(A) 4 miles
(B) 8 miles
(C) 14 miles
(D) 20 miles
(E) 28 miles

The area of Triangle POR is 6. If PR = 4, then the length 0
of the hypotenuse OR is

(A)
(B)
©)
D)
(E)

DA W=

. . . . 5 y-axis
In the figure, the equation of line AB is y = —Ex +10.

The area of the shaded portion is

(A) 12 A

(B) 30

(C) 100/3

(D) 60 ,
(E) 100 0 B X-ax1s



Geometry 119

56.

57.

58.

59.

60.

Column A

In the figure, if x = 54° and y = 72°, then z =

(A)
(B)
©)
D)
(E)

If one of the sides of the rectangle shown in the figure

54°
56°
72°
76°
98°

has a length of 3, then the area of the rectangle is

(A)
(B)
©)
D)
(E)

9
13.5
18
27
54

The value of x +y + z=

(A)
(B)
©)
D)
(E)

120°
160°
180°
270°
360°

In the figure, what is the area of Triangle ABC ?

A)
(B)
©)
(D)
(E)

25
50

100/+/2
100

100+/2

Column B
60

O is the point of intersection
of the three lines in the figure.

X+6 B
C
Z
Y
A
10 45 10
90°
D C
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61. Column A In the triangle shown, y/x = 3. Column B
4x z
Z
X
y
62. Column A Column B
The circumference of the 0 The perimeter of Square
circle PORS
5
P 0 R
S
O is the center of the circle, and
the radius of the circle is 5.
63. Column A Column B
z—X y
Z
X
y
64. In the figure, what is the value of x? C
(A) 20°
(B) 30° D
(©) 40°
(D) 50°
(E) 60° 50 40
A B
65. The area of the Triangle ABC shown in the figure is 30. B
The area of Triangle ADC is 2
A 5 D
(B) 10 1
© 15 A
(D) 20

(E) 25
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66. In the figure, what is the value of y ? A

(A) 715
B) 15
(©) 30 y—15
(D) 40
(E) 45

67. A circle is depicted in the rectangular coordi- y-axis
nate system as shown. The value of x is

(A) 4 4

(B) 6

<) 8 >

(D) 10 X-axis
4

68. In the figure, the ratio of x to y is 2. What is the value of
y?
(A) 108 A
(B) 90
(©) 68
(D) 45
(E) 36

69. In the figure, the equation of line AB is y = x + 2. The y-axis
difference of the x- and y-coordinates of any point on the

'\
line is equal to: /
(A) 4 A
B) 2
© o
D) 2 P x-axis

(E) 4 /B o0
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Answers an lution Problem

1. Since we have a right triangle, the Pythagorean Theorem yields y2 +3%2 =62
Simplifying yields y2 +9=36
Subtracting 9 from both sides yields y2 =27
Taking the square root of both sides yields y= V27

Now, ﬁ >5. Hence, Column A is larger. The answer is (A).

2. Since the diameter of circle P is 2, its radius is 1. So the area of circle P is Jr(l)2 = . Since the
2

diameter of circle Q is 1, its radius is % So the area of circle Q is n(%) = ! 7. The area of the shaded

4

Lo . . . 1 3 .
region is the difference between the area of circle P and the area of circle Q: & — 1 = 1 . The answer is
(A).

3. Each arc forms a quarter of a circle. Taken together the four arcs constitute one whole circle. From
the drawing, we see that the radii of the arcs are each length 3, so the area of the four arcs together is

Jl’(3)2 =9m. Since the square has sides of length 6, its area is 36. Hence, the area of the shaded region is
36 — 9rt. The answer is (C).

2

4.  Setting the area of a circle equal to 2m gives ar- =2nm

Dividing both sides of this equation by m gives )

Taking the square root of both sides gives r=+2

Hence, the diameter of each circle is d=2r=2v2
Adding the diameters to the diagram gives T S

(22 242 )

A

Q R

Clearly, in this diagram, the sides of the square are length 24/2 +2+/2 =4~/2. Hence, the area of the
square is 42 +44/2 =16-2 = 32. The answer is (E).

5.  OS and OT are equal since they are radii of the circle. Hence, A SOT is isosceles. Therefore, S =T =
51°. Recalling that the angle sum of a triangle is 180°, we get S+ 7 +y =51°+51°+y =180°. Solving for

y gives y =78°. The answer is (D).
6.  Since the two horizontal lines are parallel (Why?), angle a and the angle with measure 29 are alternate

interior angles and therefore are equal. Further, from the drawing, angle b is 90°. Hence,a + b =29 + 90 =
119. The answer is (B).

7. Since [ ||12 , s and x are corresponding angles and therefore are congruent.

Now, about any point there are 360°. Hence, 5x +5=360
Substituting x for s in this equation gives 5x +x =360
Combining like terms gives 6x =360
Dividing by 6 gives x=60

The answer is (C).
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8. A OPQ isisosceles. (Why?). Hence, P = Q =59°. Now, the angle sum of a triangle is 180. So

O+ P+ Q=180.
Substituting P = Q = 59° into this equation gives O +59 + 59 = 180.
Solving for O gives 0 =062.

Now, since O is the largest angle in A OPQ, the side opposite it, PQ, is the longest side of the triangle.
The answer is (A).

9.  The triangle in Column B is equilateral.

Hence, x=60°
The angle sum of the triangle in Column A is s+ 2s+4s=180°
Combining like terms yields 7s =180°
180°
or s = <30°

So 25 <60°= x. The answer is (B).

10. Since x is the radius of the larger circle, the area of the larger circle is mx2. Since x is the diameter of

. . . .X . .
the smaller circle, the radius of the smaller circle is 5 Therefore, the area of the smaller circle is

4er2 - erz 3er2

R = . The answer is (A).
4 4

11. The area of square PQRS is 62 = 36. Now, the radius of the circle is 3. (Why?) So the area of the

circle is n(3)2 = 9. Subtracting the area of the circle from the area of the square yields 36 — 9x. This is

the combined area of the regions outside the circle and inside the square. Dividing this quantity by 2 gives
36-9x

. The answer is (C).

12. The length of PR is PR =3 + 5 = 8. Applying the Pythagorean Theorem to triangle PRS yields

82 +(PS)? =102

Squaring yields 64+ (PS)? =100
Subtracting 64 from both sides yields (Ps)* =36
Taking the square root of both sides yields PS=+/36 =6
Now, applying the Pythagorean Theorem to triangle PQS yields (QS)2 =52 + 62
Squaring and adding yields (QS)2 =61
Taking the square root of both sides yields oS = V61

The answer is (B).

13. Since £ZPOQ =70°, we get x + y + 20 = 70. Solving this equation for y yields y = 50 — x. Now, we
are given that x > 15. Hence, the expression 50 — x must be less than 35. Thus, Column B is larger. The
answer is (B).

123
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14. Since lines / and k are parallel, we know that the corresponding angles are equal. Hence, y =2y —75.
Solving this equation for y gives y = 75. The answer is (D).

15. Since the height and base of the larger triangle are the same, the slope of the hypotenuse is 45°.

Hence, the base of the smaller triangle is the same as its height, % Thus, the area of the shaded region =

(area of the larger triangle) — (area of the smaller triangle) = (%2 ) (% E ) 2 —%: % The

answer is (C).

16. Suppose the radius of the larger circle is 2 and the radius of the smaller circle is 1. Then the area of

2~ m(2)? = 47, and the area of the smaller circle is m> = 7(1)> = 7. Hence, the

area of shaded region 3w 3
1

the larger circle is 7zr

. The answer is (C).

area of the shaded region is 4i — 7t = 3. Now, - =—
area of smaller circle m

17. Let x stand for the distances TP and TS. Applying the Pythagorean Theorem to the right triangle PST
gives

TP? + TS? = PS?

Substituting x for TP and TS and substituting 2 for PS gives

x2 + x2 = 22
Squaring and combining like terms gives
2x2 =4
Dividing by 2 gives
x2=2
Finally, taking the square root gives
x=~2
Adding this information to the diagram gives
- P Q
V2
U R

T} | S

I 1
V2
Now, the area of the shaded region equals (area of triangle PST) — (area of triangle PRU) =

(1 \/l VoLV (Y L e anewer s
ff S 1) ={52)-{5) =1-5 =7 Thea (E).
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18. The area of triangle PQS is %'5 -6 =15. Now, (the area of AQRS') = (the area of APQR) — (the area
of APQS)=40-15=25. The answer is (D).

19. Since M is the midpoint of side PQ, the length of MQ is 2. Hence, the area of triangle MQR is
%-2 -4 =4. A similar analysis shows that the area of triangle NSR is 4. Thus, the unshaded area of the

figure is 4 + 4 = 8. Subtracting this from the area of the square gives 16 — 8 = 8. The answer is (A).

20. Since the area of the circle is 9, we get

o =9m
=9
r=3

Now, the circumference of the circle is

C =2nr =213 =6m
Since the central angle is 30°, the length of arc PRQ is

30 1

—C=—~6n=ln
360 12 2

Hence, the perimeter of the sector is
1 n+3+43= 1 T+6
2 2

The answer is (B).

21. Since A denotes the area of the circular region, we get

A= qr?
A
A_ 2
4
4.,
| T

. . /A
Hence, the circumference is C = 2mr = 27,/ —
T

The answer is (E).

22. Let d be the distance ship Y is from the point of collision. Then the distance ship X is from the point
of collision is d — 1. The following diagram depicts the situation:

Y— d P

X —>

Applying the Pythagorean Theorem to the diagram yields
d* +(d-1)* =52

d*+d*-2d+1=25
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2d% -2d-24=0

d*>-d-12=0
(d—4)d+3)=0
d=4 or d=-3

Since d denotes distance, we reject d = —3. Hence, d = 4 and the answer is (D).

23. Since two sides of the triangle are radii of the circle, they are equal. Hence, the triangle is isosceles,
and the base angles are equal:

4
Since the angle sum of a triangle is 180, we get
Xx+x+60=180
2x =120
x=060

Hence, the triangle is equilateral. Therefore, the radius of the circle is 4, and the circumference is
C = 2nr = 2n4 = 8x. Now, the portion of the perimeter formed by the circle has length
360 - 60 5 20 . . . . . 20

W- oy 8= EY . Adding the three sides of the square to this expression gives ?n +12. The

answer is (D).

24. Since AB = AC, AABC is isosceles. Hence, its base angles are equal: y = z. Since the angle sum of a
triangle is 180°, we get x + y + z = 180. Replacing z with y and x with 30 in this equation and then

simplifying yields
30+y+y=180
30+2y=180
2y =150
y=175

The answer is (E).

25. Recall that a triangle is a right triangle if and only if the square of the longest side is equal to the sum

of the squares of the shorter sides (Pythagorean Theorem). Hence, 2 =62 +82 implies that the triangle is

aright triangle. So the area of the triangle is %-6 -8 =24. The answer is (C).

26. Since the total surface area of the cube is 22 and each of the cube’s six faces has the same area, the

area of each face is 2%, or % Now, each face of the cube is a square with area %, so the length of a side

of the cube is J‘E . Hence, the volume of the cube is J‘E . E P = 1—1 J‘E . The answer is (D).
\3 V3 V3 V3 3 V3
27. From the information given, we can determine the measures of the angles:
a+b+c=x+2x+3x=6x=180
Dividing the last equation by 6 gives
x=30

Hence, a = 30, b = 60, and ¢ = 90. However, different size triangles can have these angle measures, as the
diagram below illustrates:



Geometry 127

Hence, the information given is not sufficient to determine the area of the triangle. The answer is (D).

28. Recall from geometry that a triangle inscribed in a semicircle is a right triangle. Hence, we can use
the Pythagorean Theorem to calculate the length of AB:

AC? + BC? = AB?

or
3%+ 4% = AB?
or
25 = AB?
or
5=AB
. . . diameter 5 .

Hence, the radius of the circle is T = 5 . The answer is (C).

29. Since the area of the square is 16, the length of a side is

V16 = 4

Since the circle is inscribed in the square, a diameter of the circle has the same length as a side of the
square. Hence, the radius of the circle is

diameter i _9
2 2
Therefore, the area of the circle is
x-2% —4x
and the area of the shaded region is
16 — 4w
The answer is (C).
30. Since the area of the circle is 1.21m, we get
w? =1.21x
Dividing by it yields
r2 =121
Taking the square root of both sides gives
r=1.1

So the diameter of the circle is
d=2r=2(1.1)=22
Hence, a side of the square has length 2.2, and the area of the square is
(2.2)* =4.84
Therefore, the area of the shaded region is

4.84-121Ixn

The answer is (B).
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31. Since APQR is isosceles, its base angles are equal:

Remembering that the angle sum of a triangle is 180°, we see y is also 60°. The answer is (A).

32. Again since the base angles of an isosceles triangle are equal, the diagram becomes

Since x and z form a straight angle, x + z = 180. Hence, we have the system:

x+z=180
y+2z=150

Subtracting these equations yields x — y = 30. Since there are two variables and only one equation, we need
another equation in order to determine y. However, since the angle sum of a triangle is 180°, x +x +y =
180, or 2x + y = 180. This yields the system:

x—-y=30
2x+y =180

Adding the equations gives 3x = 210. Hence, x = 70. Plugging this value for x back into either equation
gives y =40. The answer is (E).

33. Since we do not know the value of z, the triangle can vary in size. Each of the triangles illustrated
below satisfies the given information, yet one has an area greater than 15 and the other has an area less than

15:
6 2 a
Area= 1213 A Area =12
60° 30°

) 8

The answer is (D).

34. Add the height to the diagram:

X p X
Applying the Pythagorean Theorem to either of the right triangles formed above yields
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x2+42 252
Solving for x yields
x=3
Hence, the base of the triangle is 2x =2-3 = 6, and therefore the perimeter is 5 + 5 + 6 = 16. The answer
is (E).

35. Note, a quadrilateral is a closed figure formed by four straight lines. Now, the given information
generates the following diagram:

u

Here, our goal is to show that the other three angles also measure 90 degrees. It will help to extend the
sides as follows:

Since corresponding angles are congruent, we get

B
| |
Or

Continuing in this manner will show that the other two angles also measure 90 degrees. Hence, 6 is 90°.
The answer is (C).

36. Since the coordinates of A are (\/§ ,3), the diagram becomes

L S

Ol 3 B

Further, since AABO is equilateral, the diagram becomes
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>

O |43 J3 B

Hence, the area is %~b -h= %2\/3 -3=3+/3. The answer is (©).

37. Recall from geometry that if two angles of one triangle are equal to two angles of another triangle

then the triangles are similar. Hence, AACD is similar to AABE since they share angle A and both are
right triangles.

Since E is the midpoint of AD, the diagram becomes

D
X
E
X 4
A B C
Since AABE and AACD are similar, their corresponding sides are proportional:
EB _DC
EA DA
or
EB_ 4
x  2x
Solving for EB yields
EB=2

The answer is (B).
38. The area of the original rectangle is A = xy. So the goal in this problem is to find the values of x and
y.
Lengthening side x of the original figure by 3 units yields
y

x+3 x+3

y

The area of this figure is y(x + 3) = 20. Since the resulting figure is a square, y = x + 3. Hence, we
have the system:

y(x+3)=20
y=x+3

Solving this system gives x = /20 =3 and y = /20 . Hence, the area is A = xy = (V’?O - 3)(@ ) =
20 - 3+/20 . The answer is (A).
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39. The area of a triangle is % base x height . For the given triangle, this becomes

Area = 1 bxh
2
Solving the equation 2b + h = 6 for h gives h = 6 — 2b. Plugging this into the area formula gives
1
Area = Eb(6 -2b)

Since the value of b is not given, we cannot determine the area. Hence, there is not enough information,
and the answer is (E).

40. Taking the square root of both sides of the equation (bh)2 =16 gives
bh=4
Plugging this into the area formula gives

Area=l‘b'h=l-4=2
2 2

Hence, the answer is (B).

41. There is not enough information since different size cubes can have the ratio 1: V3:

Ratio: —= = €L Ratio: é
V3 V3

Dy

W]
\

&

Volume: 8 Volume: 1

The answer is (D).

42. A diagram illustrating the situation is shown below:

Looking at the face in isolation gives
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X 2

X

Applying the Pythagorean Theorem to this diagram gives

x2+x2 =22

222 =4

X2 =

x=\2
3
Hence, the volume of the cube is V = x3 = (\/5 ) < 8. Thus, Column A is larger, and the answer is (A).
43. Since opposite angles of a parallelogram are equal, ZABC = LADC. Further, since there are 360° in
a parallelogram,
LABC + LADC + LBAD + /BCD =360
LABC + LADC +140 =360
LABC + LABC =220
2/ABC =220
LABC =110

The answer is (B).

44. Adding radii to the diagram yields

Now, viewing the bottom triangle in isolation yields

Recall, in a 30°-60°-90° triangle, the side opposite the 30° angle is % the length of the hypotenuse, and the

side opposite the 60° angle is % times the length of the hypotenuse. Hence, the altitude of the above

triangle is 1, and the base is V3 ++/3 =2+/3. Thus, the area of the triangle is A = %-2\6-1 =43. By

symmetry, the area of the inscribed triangle is 3A = 3+/3. The answer is (D).
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45. Adding the given information to the diagram gives
A x M B

2x

D
Applying the Pythagorean Theorem yields

x2 +(2x)? =52
x2 + 4)c2 = 52

5x2 =52

x2=5
x =5

Hence, the area of the square is 2x-2x = 2+/5-24/5 =20. Since the height of the unshaded triangle is the
same as the length of a side of the square, the area of the triangle is

1
- E(2x/§)(2ﬁ) =10
Subtracting this from the area of the square gives
20-10=10

The answer is (E).

46. The maximum possible distance between S and T will occur when the line intersects the square at
opposite vertices:

S

T

3

Hence, the maximum distance is the length of the diagonal of the square. Applying the Pythagorean
Theorem yields

ST2 =32 432
ST =18

ST =18 =32

The answer is (C).

47. Since the angle sum of a triangle is 180°, x + y + z = 180. Plugging this into the expression xry+z
yields
X+y+z 180 .,
15 15

The answer is (D).
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48. Column A: Remember that the area of a square is equal to the length of its side squared. Since the

area of the square is a?, the side of the square is a. Hence, the perimeter of the square is P=a +a+a+a=
4a.

Column B: Let b represent the length of the equal sides of the right-angled isosceles triangle, and let ¢
represent the length of the hypotenuse:

b
Since the hypotenuse of a right triangle is opposite the right angle, the sides labeled b are the base and

height of the triangle. The area of the triangle is %base x height = %bb = %bz. We are given that the area

of the triangle is a”. Hence, %bz = a*. Solving this equation for b yields b = \V2a. To calculate the

hypotenuse, c, of the triangle we apply the Pythagorean Theorem:

2 =b>+b?
c? =2p°
c=2b%

c=~2b
c=+2+2a (since b = /2a)
c=2a

The perimeter of the triangle is P=b+b+c=2b+c = 2v2a +2a = a(2\2 +2). Recall that 2 ~1.4.

Hence, a( 242 + 2) = a(2.8 +2) =4.48a > 4a. Hence, the perimeter in Column B is greater, and the answer
is (B).

49. The length of the rectangle is 6m and the width of the rectangle is 4m. From the standard formula for
the perimeter of a rectangle, we get
P=2L+2W=2(6m) + 2(4m) = 20m

Now, the formula for the perimeter of a square is 4x, where x represents the length of a side of the square.
Since we are given that the perimeter of the square is equal to that of the rectangle, we write

4x =20m

20m

x= ——
4

=5m

The answer is (C).
50. The formula for the circumference of a circle with diameter d is C = 27r = 7(2r) = nd (since the
diameter is twice the radius, d = 2r). Hence, the ratio of the circumference of the circle to its diameter is
<
d
d
d

T

The answer is (A).
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Note: The fact that the circumference of the circle is 4m was not used in solving the problem. Thus, the

answer is independent of the size of the circle. In other words, the ratio of the circumference of a circle to

its diameter is always m.

51. We are given that ZA is 10 degrees greater than ZB. Expressing this as an equation gives
LA=/B+10

We are also given that ZB is 10 degrees greater than ZC. Expressing this as an equation gives
£LB=/C+10

In a triangle, the sum of the three angles is 180 degrees. Expressing this as an equation gives

LA+ /B+ £C=180

Solving these three equations for ZB, we get ZB = 60 degrees. The answer is (D).

52. The area of a square with side s is s%. On joining two such squares, the resulting area will be twice
the area of either square: 25 . The answer is (B).

53. Solution:

B 12 C
A: Initial position
16 d B: Second position
C: Final position
A

The path taken by the person can be represented diagrammatically as shown. Let d be the distance between
his initial location and his final location. Since a person traveling due north has to turn 90 degrees to travel
due east, the Angle ABC is a right angle. Hence, we can apply the Pythagorean Theorem to the triangle,
which yields

d* =12 +16*
d* =400

d = /400
d=20

The answer is (D).

54. Triangle POR is a right triangle with the base PR equal to 4 and height PQ. The area of Triangle POR

%(4)(PQ) =6. Solving this
equation for PQ yields PQ = 3. Applying the Pythagorean Theorem to the triangle yields

is %bh = 6. Substituting the known quantities into this formula yields

(PQ)” +(PR)” = (R’

32+ 4% = (QR)’ by substitution
25 - (ORY’
5=0R by taking the square root of both sides

The answer is (E).

135
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55. To find the y-intercept of a line, we set x = 0: y = —2(0) +10 = 10. Hence, the height of the triangle

is 10. To find the x-intercept of a line, we set y = 0: —%x +10 = 0. Solving this equation for x yields x = 6.
Hence, the base of the triangle is 6. Therefore, the area of shaded portion (which is a triangle) is

%-6 -10 = 30. The answer is (B).

56. In the figure, CD = x and AC is the hypotenuse of the right triangle ADC. Recall that in a right triangle
the hypotenuse is the longest side. Hence, AC > x. Now, consider triangle ABC. Observe that £ZB is
opposite side AC and £BAC is opposite side BC. Since, BC = x and AC > x, we can write that AC > BC.
Recall that in a triangle, the angle opposite the greater side is the greater angle. Hence, ZB > ZBAC. Since
£ B =30°, £BAC must be less than 30°. From the exterior angle theorem, 8 = £B + £BAC = 30 + LBAC.
We have already derived that ZBAC < 30°. Adding 30 to both sides of this inequality yields 30 + ZBAC <
60. Replacing 30 + ZBAC with 6, we get 6 < 60. Hence, Column B is larger, and the answer is (B).

57. From the figure, observe that ZAOC and £ZBOD are vertical angles between the lines AB and CD.
Hence, ZAOC = £BOD = x. Since a straight angle has 180°, we get the following equation:

LEOD + £BOD + £BOF = 180

Z+x+y=180 since LEOD =z, ZBOD = x, LBOF =y
z+54+72=180 since x = 54° and y = 72°
z=180-54-72 =54

The answer is (A)
58. We are given that one of the sides of the rectangle has length 3. This implies that either x or x + 6
equals 3. If x + 6 equals 3, then x must be —3, which is impossible since a length cannot be negative. Hence,

x=3and x + 6 =3 + 6 = 9. The area of the rectangle, being the product of two adjacent sides of the
rectangle, is x(x + 6) = 3(9) = 27. The answer is (D).

59. Since angles A, B, and C are the interior angles of the triangle, their angle sum is 180°. Hence, A + B +
C = 180. Since A and y are vertical angles, they are equal. This is also true for angles B and z and angles C
and x. Substituting these values into the equation yields y + z + x = 180. The answer is (C).

60. In a triangle, the sum of the interior angles is 180 degrees. Applying this to Triangle ADC yields

£LDAC+ £C + LCDA =180
45+ £C+90=180 since ZDAC =45° and ZCDA =90°
£C=180-90-45=45

In Triangle ABC, AB = AC. Recall that angles opposite equal sides of a triangle are equal. Hence, /B = £C.
We have already derived that £ C = 45°. Hence, £B = £C = 45°. Again, the sum of the interior angles of a
triangle is 180 degrees. Applying this to Triangle ABC yields

LA+ /B+ £C=180
LA+45+45=180
ZA=90

This implies that Triangle ABC is a right triangle with right angle at A. Hence, the area of the triangle is
1 . - .
E(the product of the sides containing the right angle) =

lAB'AC=
2

l10-10=
2

50
The answer is (B).
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61. In a triangle, the sum of any two sides is greater than the third side. Hence, x + y > z. We are given
y/x = 3. Multiplying both sides of this equation by x yields y = 3x. Substituting this into the inequality
X +y >z we getx+ 3x >z, or4x >z Hence, Column A is larger, and the answer is (A).

62. The shortest distance between two points is along the line joining them. So, the lengths of the arcs
PQ, OR, RS, and SP are greater than the lengths of the sides PQ, OR, RS, and SP, respectively. The circum-
ference of the circle is the sum of lengths of the arcs PQ, OR, RS, and SP, and the perimeter of the square is
the sum of the sides PQ, OR, RS, and SP. Since each arc is greater than the corresponding side, the circum-
ference of the circle must be greater than the perimeter of the square. Hence, the answer is (A).

63. In a triangle, the sum of lengths of any two sides is greater than the length of the third side. Hence,
X + y > z. Subtracting x from both sides of this inequality yields y > z — x. Hence, Column B is greater than
Column A. The answer is (B).

64. In the figure, £B is the sum of ZABD and £DBC. So, /B = LABD + £DBC =40 + 40 = 80. Now,
recall that the sum of the angles in a triangle is 180°. Hence,

LA+ /B+ /£C=180

50 + 80 +x =180 since ZA =50 and £ZB =80
130 + x =180
x=50

The answer is (D).

65. Let’s add an altitude to Triangle ABC by extending side BC as shown in the figure below.

A

The formula for the area of a triangle is A = (1/2)(base)(height). Hence, the area of Triangle ABC =
(172)(BC)(AF) = (1/2)(2 + 1)AF) = (3/2)(AF) = 30 (the area of Triangle ABC is given to be 30). Solving
this equation for AF yields AF = 20. Now, the area of Triangle ADC = (1/2)(DC)(AF) = (1/2)(1)(20) = 10.
The answer is (B).

66. Observe that ZDBA is an exterior angle of Triangle ABC. Applying the exterior angle theorem yields
LDBA=/A+ /LC
y+30=(@y-15+(y+15)

y+30=2y by adding like terms
30=y by subtracting y from both sides

The answer is (C).
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67. The figure shows that the circle is located between the lines y = 4 and y = —4 and that the circle is
symmetric to x-axis. From this, we make two observations: 1) The center of the circle is on the x-axis.
2) The diameter of the circle is 8. Since the center of the circle is on the x-axis, the points (2, 0) and (x, 0)
must be diametrically opposite points of the circle. That is, they are end points of a diameter of the circle.
Hence, the distance between the two points, x — 2, must equal the length of the diameter. Hence, x — 2 = 8.
Adding 2 to both sides of this equation, we get x = 10. The answer is (D).

68. Since the ratio of x to y is 2, we get x/y = 2. Solving this equation for x yields x = 2y. Since the sum of
the angles made by a line is 180°, y + x + y = 180. Substituting 2y for x in this equation yields

y+2y+y=180
4y =180
y=45

The answer is (D).

69. Since the coordinates x and y are on the line, we know that y = x + 2. Hence, the difference of x and y
is

X—y=x—-(x+2)=-2

The answer is (B).
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When Drawing a Geometric Figure or Checking a Given One, Be Sure to Include
Drawings of Extreme Cases As Well As Ordinary Ones.

Tip!
Example 1:

Column A Column B

X B 45

A XN\l C

AC is a chord.
B is a point on the circle.

Although in the drawing AC looks to be a diameter, that cannot be assumed. All we know is that AC is a
chord. Hence, numerous cases are possible, three of which are illustrated below:

Case 1 Case 11 Case 111
B B B

A C

In Case I, x is greater than 45 degrees; in Case II, x equals 45 degrees; in Case III, x is less than 45 degrees.
Hence, the answer is (D).

Example 2:
Column A Three rays emanate from a Column B
common point and form three
180 angles with measures p, g, r. measure of g + r

It is natural to make the drawing symmetric as follows:

In this case, p = ¢ =r = 120°, so g + r = 240°. Hence, Column B is larger. However, there are other draw-
ings possible. For example:

139
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In this case, ¢ + r = 180° and therefore the two columns are equal. This is a double case, and the answer is
(D) —not-enough-information.

Problem Set K:
1. Column A In triangle ABC, AB =5 and AC = 3. Column B

7 length of BC
2. Column A C Column B

Area of AABC 8
A 4 B

3. Column A Column B

45 0

0
x,y)
X#y

4. Column A Column B

The area of isosceles triangle
ABC with CA=CB =4.

3

The area of the triangle.
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Answers an lution Problem K

1. The most natural drawing is the following:

A B
5

In this case, the length of side BC is less than 7. However, there is another drawing possible, as follows:

~

A 5

C

In this case, the length of side BC is greater than 7. Hence, we have a double case, and the answer is (D).

2. Although the drawing looks to be an isosceles triangle, that cannot be assumed. We are not given the
length of side AC: it could be 4 units long or 100 units long, we don’t know. Hence, the answer is (D).

3. There are two possible drawings:

Case I Case 11
0 0
x,y)
x,y)

In Case I, 0 <45°. Whereas, in Case II, 6 > 45°. This is a double case, and the answer therefore is (D).

4.  The area of the triangle in Column A is A = %bh = %-3 3= % =4.5. Now, there are many possible

drawings for the triangle in Column B, two of which are listed below:

Case I Case II

4

In Case I, the area is 8, which is greater than 4.5. In Case II, the area is \/E , which is less than 4.5. This
is a double case and therefore the answer is (D).
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On a number line, the numbers increase in size to the right and decrease to the left:

<@— smaller larger —§p»
|

| 1 | |
L T Tl L
-1

l I T N T B
| | I N I I
-5 4 3 - 012345

If we draw a line through the point O perpendicular to the number line, we will form a grid:

A

4
I1 I
(x,y)
Y
|2 0,6{‘ 2 1J[4 >
X
-2
111 v
-4

The thick horizontal line in the above diagram is called the x-axis, and the thick vertical line is called the y-
axis. The point at which the axes meet, (0, 0), is called the origin. On the x-axis, positive numbers are to
the right of the origin and increase in size to the right; further, negative numbers are to the left of the origin
and decrease in size to the left. On the y-axis, positive numbers are above the origin and ascend in size;
further, negative numbers are below the origin and descend in size. As shown in the diagram, the point
represented by the ordered pair (x, y) is reached by moving x units along the x-axis from the origin and then
moving y units vertically. In the ordered pair (x, y), x is called the abscissa and y is called the ordinate;
collectively they are called coordinates. The x and y axes divide the plane into four quadrants, numbered I,
IL, III, and IV counterclockwise. Note, if x = y, then (x, y) and (y, x) represent different points on the
coordinate system. The points (2, 3), (-3, 1), (-4, —4), and (4, -2) are plotted in the following coordinate

system:
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(2,3)
(_3/1)
0,0 ’
(4/_2)
(-4,-4)

Example: In the figure to the right, polygon ABCO is a Ay

square. If the coordinates of B are (h,4),

what is the value of & ?

A) 4 B C

(B) 42

© 42

D) -4 >

(E)  not enough information A O X

Since the y-coordinate of point B is 4, line segment CO has length 4. Since figure ABCO is a square, line
segment AO also has length 4. Since point B is in the second quadrant, the x-coordinate of B is —4. The
answer is (D). Be careful not to choose 4. £ is the x-coordinate of point B, not the length of the square’s
side.

Distance Formula:

The distance formula is derived by using the Pythagorean theorem. Notice in the figure below that the
distance between the points (x, y) and (a, b) is the hypotenuse of a right triangle. The difference y — b is the
measure of the height of the triangle, and the difference x — a is the length of base of the triangle. Applying
the Pythagorean theorem yields

2

# = (=0 +(y-)

Taking the square root of both sides this equation yields

d=(x-a) +(y-bf

(x,y)
(ab) X—a (x,b)
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Example: In the figure to the right, the circle is centered
at the origin and passes through point P.
Which of the following points does it also pass

through?

A) (33
B) (-2v2,-1)
© (6
(D) (-V3,3)
(E) (34

Since the circle is centered at the origin and passes through the point (0,-3), the radius of the circle is 3.
Now, if any other point is on the circle, the distance from that point to the center of the circle (the radius)
must also be 3. Look at choice (B). Using the distance formula to calculate the distance between

(—2\/5 , —1) and (0,0) (the origin) yields

d= \(-25 —0)2 +(-1-0) = \;“‘(-2\6)2 +(=1)> =8+1=19=3
Hence, (—2\6, —l) is on the circle, and the answer is (B).

Midpoint Formula:

The midpoint M between points (x,y) and (a,b) is given by

M=(x+a’y+b)
2 2

In other words, to find the midpoint, simply average the corresponding coordinates of the two points.

Example: In the figure to the right, polygon PORO is a Ay
square and T is the midpoint of side QR. What
are the coordinates of 7' ? P Q22
@A (1D
B) (1.2) T
©) (@15,15)
D) 1) 5 x>
B 23

Since point R is on the x-axis, its y-coordinate is 0. Further, since PORO is a square and the x-coordinate of
Q is 2, the x-coordinate of R is also 2. Since T is the midpoint of side OR, the midpoint formula yields

_(2+2 240y /4 2) _
=17 }_\2’2)_(2’1)

The answer is (D).
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Slope Formula:

The slope of a line measures the inclination of the line. By definition, it is the ratio of the vertical change to
the horizontal change (see figure below). The vertical change is called the rise, and the horizontal change
is called the run. Thus, the slope is the rise over the run.

A

V'd

Forming the rise over the run in the above figure yields

-b
m = Y
X —a
Example: In the figure to the right, what is the slope of line A
passing through the two points? (5,4)

(A)i ®) 1 (C)% (D)% E) 2
1,2)

The slope formula yields m = 5; = — = —. The answer is (C).

Slope-intercept Form:

Multiplying both sides of the equation m = y-b by x—a yields
xX-a

y—b=m(x-a)

Now, if the line passes through the y-axis at (0,b), then the equation becomes

y—b=m(x-0)
or
y—b=mx
or
y=mx+b

This is called the slope-intercept form of the equation of a line, where m is the slope and b is the y-intercept.
This form is convenient because it displays the two most important bits of information about a line: its
slope and its y-intercept.
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B
A O >
Example: Column A The equation of the line above is Column B
9
=—x+k
=70
AO BO

Since y = %x + k is in slope-intercept form, we know the slope of the line is % Now, the ratio of BO to

AO is the slope of the line (rise over run). Hence, % = % Multiplying both sides of this equation by

AO yields BO = %AO. In other words, BO is % the length of AO. Hence, AO is longer. The answer is
(A).

Intercepts: |
The x-intercept is the point where the line crosses the x-axis. It is found by setting y = 0 and solving the

resulting equation. The y-intercept is the point where the line crosses the y-axis. It is found by setting x = 0
and solving the resulting equation.

Yy
 \

y-intercept
Ny

x-intercept

N

Example: Graph the equation x — 2y = 4.

Solution: To find the x-intercept, set y = 0. This yields x —2-0 =4, or x = 4. So the x-intercept is (4,0).
To find the y-intercept, set x = 0. This yields 0 — 2y =4, or y = -2. So the y-intercept is (0,-2). Plotting
these two points and connecting them with a straight line yields

(4,0)

(01_2)
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Areas and Perimeters:

Often, you will be given a geometric figure drawn on a coordinate system and will be asked to find its area
or perimeter. In these problems, use the properties of the coordinate system to deduce the dimensions of
the figure and then calculate the area or perimeter. For complicated figures, you may need to divide the
figure into simpler forms, such as squares and triangles. A couple examples will illustrate:

Example: What is the area of the quadrilateral in the coordi- A]/
nate system to the right?
(A) 2
B) 4
<€ 6 <
(D) 8 e
(E) 11
: éféﬁ
>
O 1 X
If the quadrilateral is divided horizontally through the line A y

y = 2, two congruent triangles are formed. As the figure to the
right shows, the top triangle has height 2 and base 4. Hence,

its area is
A—lbh—l-4'2—4 — ¢ 2
2 2 %

The area of the bottom triangle is the same, so the area of the

quadrilateral is 4 + 4 = 8. The answer is (D). 1 4
' >
o 1 X
Example: What is the perimeter of Triangle ABC in the y
figure to the right?
A
(A 5+5++/34 N
(B) 10++/34 N\ N
< 5+ V5 +4/28 \\ N C
D) 245++34 ! >]
(E) V5++28 ol 1 B x>

Point A has coordinates (0, 4), point B has coordinates (3, 0), and point C has coordinates (5, 1). Using the
distance formula to calculate the distances between points A and B, A and C, and B and C yields

A_B=\/(0—3)2+(4—0)2 =/9+16 =+25=5

AC=1(0-57 +(4-1) =25+9 =34

BC=(5-37 +(1-0) =\a+1=15
Adding these lengths gives the perimeter of Triangle ABC:
AB+AC+BC =5++34+/5

The answer is (A).
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Problem Set L:

1.

In the figure to the right, O is the center of the circle.
What is the area of the circle?

A)
(B)
©)
(D)
(E)

2
3n
5.5
n
On
Column A P Yy
o ¥
6 P is a point in the coordinate
system and OP = 6.
Column A Ay
(0,a)
(b,0)
o X
—a The equation of the line above
s isy=px+a
Column A Ay (xy)
b ¥
(_4/_5)

X

In the figure to the right, a is the x-coordinate of point P and
b is the y-coordinate of point Q. In which quadrant is the
point (a,b) ?

(A)
(B)
©)
D)
(E)

I

II

11

1AY

cannot be determined from the information given

Column B

The y-coordinate of point P

Column B
V4
Column B
y
A
II 1
Pe T
1 1
1 O 1 x’
A4 Q Y
111 v
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In the figure to the right, if x =4, then y = A y

A 1

B) 2

©) 3 (xy)

(D) 4 (2,1)

(E) 5.1 >
/ ) X

In the figure to the right, which of the following could be Ay

the coordinates of a point in the shaded region?

A (1.2

B) (23

© G5

D) 5.D O x>

B  (-1,-6)

> i

In the figure to the right, which of the following points Y

lies within the circle?

6,8
(A)  (3.5,9.5) /-\.(\)
B) 7,7
(©) (~10,1) - >
D) (0,11) \J X
(E) (55.8.5)
Column A A y Column B
[ ]
(_3/b)
0 >
(3,2)
o

Note: Figure not drawn to scale
—3a 3b

In the figure to the right, the grid consists of unit l
squares. What is the area of the polygon?

A) 7

B) 9

©) 10 \
D) 12

(E) 15
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11. In the figure to the right, which of the following points is A y
three times as far from P as from Q?
5
A) (03 p
B) (LD 4
© &5 3
D) (23) 5
E @D Q
1
>
Ol 1 2 3 4 5 %
12.  In the figure to the right, what is the area of quadrilateral ‘ y
ABCO ?
B(2,2
A) 3 A (2,2)
B) 5
(C) 65
D) 8 450
(E) 13 >
o C(3,0) x
13. In the figure to the right, which quadrants contain points Ay
(x,y) such that xy =2 ?
II I
(A) Tonly
(B) M only >
(C) I andIV only O X
(D) M andIV only
(E) IL1IIL and IV 111 v
14. If the square in the figure to the right is rotated clockwise Ay
about the origin until vertex V is on the negative y-axis,
then the new y-coordinate of V' is
A) -2
(B) -242 o >
< 4
D) -32 °
(E) -8 Vv (2/ _2)

15. In the standard coordinate system, which of the following points is the greatest distance from the

origin:
A) (4-D (B) (3.3 © 4,0 D) (2,3) (E) (0.4)
16. What is the perimeter of Triangle ABC in the figure to ‘ y
the right? C
(A)  5++2++/29 A
(B) 5+2v2++29 1 |/
(C)  5+42++29 A /
D)  32++34 ! g
(B) 42 ++34 ol 1 B x>
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Answers an lution Problem L

1. Since the circle is centered at the origin and passes through the point (-3, 0), the radius of the circle is

3. Hence, the areais A = nrz = n32 =9m. The answer is (E).

2. Whatever the coordinates of P are, the line OP is the hypotenuse of a right triangle with sides being
the absolute value of the x and y coordinates. Hence, OP is greater than the y-coordinate of point P. The
answer is (A).

This problem brings up the issue of how much you can assume when viewing a diagram. We are told
that P is a point in the coordinate system and that it appears in the second quadrant. Could P be on one of
the axes or in another quadrant? No. Although P could be anywhere in Quadrant II (not necessarily where
it is displayed), P could not be on the y-axis because the “position of points, angles, regions, etc. can be
assumed to be in the order shown.” If P were on the y-axis, then it would not be to the left of the y-axis, as
it is in the diagram. That is, the order would be different. [By the way, if P could also be on the axes, the
answer would be (D). Why?]

3. Since (b, 0) is the x-intercept of the line, it must satisfy the equation: O=pb+a
Subtracting a from both sides yields —a = pb
Dividing both sides by b yields _Ta =p
Hence, Column A equals Column B, and the answer is (C).
. . . . rise -5-0 5 .
4.  Since the line passes through (-4, —5) and (0, 0), its slope is m = — = -0 = 7 Notice that the
run -4 -

rise, 5, is larger than the run, 4. Hence, the y-coordinate will always be larger in absolute value than the
x-coordinate. The answer is (B).

5. Since P is in Quadrant II, its x-coordinate is negative. That is, a is negative. Since Q is in Quadrant IV,
its y-coordinate is negative. That is, b is negative. Hence, (@,b) is in Quadrant III. The answer is (C).

6. Let’s write the equation of the line, using the slope-intercept form, y = mx + b. Since the line passes
through the origin, » = 0. This reduces the equation to y = mx. Calculating the slope between (2,1) and

. 1- 1 . - . . 1 .
(0,0) yields m =ﬁ=5. Plugging this into the equation yields y=5x. Since x = 4, we get

y= %-4 =2. The answer is (B).

7. The shaded region is entirely within the third quadrant. Now, both coordinates of any point in
Quadrant IIT are negative. The only point listed with both coordinates negative is (—1,-6). The answer is

(E).

8. For a point to be within a circle, its distance from the center of the circle must be less than the radius
of the circle. The distance from (6,8) to (0,0) is the radius of the circle: R = \'(6 -0)% +(8-0)% =
V36 +64 =/100 =10. Now, let’s calculate the distance between (-7,7) and (0,0)
R=1(=7-0)% +(7-0)> =49 +49 = \/98 < 10. The answer is (B).

9.  Since b is the y-coordinate of a point in Quadrant II, it is positive. Since a is the y-coordinate of a
point in Quadrant IV, it is negative and therefore —3a is positive. Hence, both columns are positive.
However, since the point (—3,b) could be anywhere in Quadrant II and the point (3,a) could be anywhere in
Quadrant IV, we cannot deduce anything more about the relative sizes of —3a and 3b. The answer is (D).



152

GRE Prep Course

1\}2

10. Dividing the polygon into triangles and squares yields \

Ny
T 21 2= 117
| |

-2:2=2. The square has area A=s?=22=4.

The triangle furthest to the left has area A = lbh =

1
2

N

The triangle furthest to the right has area A = > -1-2=1. The sum of the areas of these three figures is
2+4+1="7. The answer is (A).

11. From the distance formula, the distance between (4,1) and Q is V2, and the distance between “,1)
and Pis (4-1)2 +(1-4)% =132 +(=3)2 =12-3% =3J2. The answer is (E).

12. Dropping a vertical line from point B perpendicular to the x-axis will form a square and a triangle:

Ay

A B(2,2)
]

C (3,0)

ol 2 1 ¥

1

2 =22 =4, and the triangle has area %bh=5-1-2=1.

From the figure, we see that the square has area s
Hence, the area of the quadrilateral is 4 + 1 =5. The answer is (B). Note, with this particular solution, we
did not need to use the properties of the diagonal line in the original diagram.

13. If the product of two numbers is negative, the numbers must have opposite signs. Now, only the
coordinates of points in quadrants II and IV have opposite signs. The diagram below illustrates the sign
pattern of points for all four quadrants. The answer is (D).

(_’_ (+/_)

14. Calculating the distance between V and the origin yields \ (2-0)*+(-2-0)* =v4+4 =8 =2+2.
Since the square is rotated about the origin, the distance between the origin and V is fix. Hence, the new
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y-coordinate of V is -2+/2. The diagram below illustrates the position of V after the rotation. The answer

is (B).

A

-
N

15. Using the distance formula to calculate the distance of each point from the origin yields

The answer is (B).

16. Point A has coordinates (0, 2), point B has coordinates (2, 0), and point C has coordinates (5, 4).
Using the distance formula to calculate the distances between points A and B, A and C, and B and C yields

AB=+(0-2) +(2-0) =V4+4 =8 =212
AC=1(0-5 +(2-4)° =25+4 =~/29

Adding these lengths gives the perimeter of Triangle ABC:

The answer is (B).

AB+AC +BC =22 +29 +5
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@A 1. On hard problems, if you are asked to find the least (or greatest) number, then
N },ﬂ 1 | eliminate the least (or greatest) answer-choice.

Strategy

This rule also applies to easy and medium problems. When people guess on these types of problems, they
most often choose either the least or the greatest number. But if the least or the greatest number were the
answer, most people would answer the problem correctly, and it therefore would not be a hard problem.

Example: What is the maximum number of points common to the intersection of a square and a trian-
gle if no two sides coincide?

(A)
B)
©)
D)
)

By the above rule, we eliminate answer-choice (E).

O 00 N L A~

iw ‘] || 2. On hard problems, eliminate the answer-choice “not enough information.”
Strategy

When people cannot solve a problem, they most often choose the answer-choice “not enough information.”
But if this were the answer, then it would not be a “hard” problem.

Quantitative comparison problems are the lone exception to this rule. For often what makes a quanti-
tative comparison problem hard is deciding whether there is enough information to make a decision.

g A/ 3. On hard problems, eliminate answer-choices that merely repeat numbers from the
p-o Nuim! | problem.

Strategy
Example: If the sum of x and 20 is 8 more than the difference of 10 and y, what is the value of x + y?
(A) -2
B) 8
<o 9
D) 28

(E)  not enough information

By the above rule, we eliminate choice (B) since it merely repeats the number 8 from the problem. By
Strategy 2, we would also eliminate choice (E). Caution: If choice (B) contained more than the number 8,

say, 8+ \E, then it would not be eliminated by the above rule.
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S
G ,i}ﬂ 4. On hard problems, eliminate answer-choices that can be derived from elementary

S -f'{‘ | operations.
xsrfai‘egy

Example: In the figure to the right, what is the

perimeter of parallelogram ABCD? B (8,3)
(A) 12 C
(B) 10+6+2

(©)  20++2 45°

(D) 24

(E)  not enough information A D

Using the above rule, we eliminate choice (D) since 24 = 8-3. Further, using Strategy 2, eliminate choice
(E). Note, 12 was offered as an answer-choice because some people will interpret the drawing as a rectan-
gle tilted halfway on its side and therefore expect it to have one-half its original area.

S
@Al 5. After you have eliminated as many answer-choices as you can, choose from the more
o J,{‘ | | complicated or more unusual answer-choices remaining.

xStrategy

Example: Suppose you were offered the following answer-choices:
(A) 4++3
(B) 4+243
© 8
D) 10
(E) 12

Then you would choose either (A) or (B).

We have been discussing hard problems but have not mentioned how to identify a hard problem. Most of
the time, we have an intuitive feel for whether a problem is hard or easy. But on tricky problems (problems
that appear easy but are actually hard) our intuition can fail us.

On the test, your first question will be of medium difficulty. If you answer it correctly, the next ques-
tion will be a little harder. If you again answer it correctly, the next question will be harder still, and so on.
If your math skills are strong and you are not making any mistakes, you should reach the medium-hard or
hard problems by about the fifth problem. Although this is not very precise, it can be quite helpful. Once
you have passed the fifth question, you should be alert to subtleties in any seemingly simple problems.

Problem Set M:

1.  What is the maximum number of 3x3 squares that
can be formed from the squares in the 6x6 checker

board to the right?
A) 4

B) 6

© 12

(D) 16

(E) 24




156 GRE Prep Course

10.

Let P stand for the product of the first 5 positive integers. What is the greatest possible value of m if

P . .
—— s an integer?
10

(A)
(B)
©)
D)
(E)

—_ N W N =

0

After being marked down 20 percent, a calculator sells for $10. The original selling price was
(A) $20 (B) $125 (©) $12 (D) $9 (E) $7

The distance between cities A and B is 120 miles. A car travels from A to B at 60 miles per hour and
returns from B to A along the same route at 40 miles per hour. What is the average speed for the
round trip?

(A) 48 (B) 50 ©) 52 (D) 56 (E) 58

If w is 10 percent less than x, and y is 30 percent less than z, then wy is what percent less than xz?
(A) 10% (B) 20% ©) 37% (D) 40% (E) 100%

In the game of chess, the Knight can make any of
the moves displayed in the diagram to the right. If
a Knight is the only piece on the board, what is the
greatest number of spaces from which not all 8
moves are possible?

(A) 8 e
(B) 24 ° H

© 38 wi
(D) 48 \%
E) 56 AR =

B!

How many different ways can 3 cubes be painted if each cube is painted one color and only the 3
colors red, blue, and green are available? (Order is not considered, for example, green, green, blue is
considered the same as green, blue, green.)

(A) 2 ®B) 3 © 9 D) 10 E) 27

2
What is the greatest prime factor of (24) -1?
(A) 3 ®B) 5 © 1 (D) 17 (E) 19

Suppose five circles, each 4 inches in diameter, are cut from a rectangular strip of paper 12 inches
long. If the least amount of paper is to be wasted, what is the width of the paper strip?

(A) 5
(B) 4+23
© 8

(D) 4(1 + ﬁ)

(E) notenough information

Let C and K be constants. If x> + Kx + 5 factors into (x + 1)(x + C), the value of K is
(A) O B) 5 ) 6 D) 8 (E) not enough information
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Answers an lution Problem M

1. Clearly, there are more than four 3x3 squares in the checker board —eliminate (A). Next, eliminate
(B) since it merely repeats a number from the problem. Further, eliminate (E) since it is the greatest. This
leaves choices (C) and (D). If you count carefully, you will find sixteen 3x3 squares in the checker board.
The answer is (D).

2. Since we are to find the greatest value of m, we eliminate (E)—the greatest. Also, eliminate 5
because it is repeated from the problem. Now, since we are looking for the largest number, start with the
greatest number remaining and work toward the smallest number. The first number that works will be the

P 1:2:3:4:5 120 3

answer. To this end, let m = 3. Then — . This is not an integer, so eliminate

103 1000 25
(C). Next, let m =2. Then P = 1:2:3-4:3 = 120 = é This still is not an integer, so eliminate (B).
10™ 10 1005

Hence, by process of elimination, the answer is (A).

3. Twenty dollars is too large. The discount was only 20 percent—eliminate (A). Both (D) and (E) are
impossible since they are less than the selling price—eliminate. 12 is the eye-catcher: 20% of 10 is 2 and
10 + 2 = 12. This is too easy for a hard problem—eliminate. Thus, by process of elimination, the answer is

(B).

4. We can eliminate 50 (the mere average of 40 and 60) since that would be too elementary. Now, the
average must be closer to 40 than to 60 because the car travels for a longer time at 40 mph. But 48 is the
only number given that is closer to 40 than to 60. The answer is (A).

. . Total Distance .
It’s instructive to also calculate the answer. Average Speed = ——— . Now, a car traveling

Total Time
at 40 mph will cover 120 miles in 3 hours. And a car traveling at 60 mph will cover the same 120 miles in
2 hours. So the total traveling time is 5 hours. Hence, for the round trip, the average speed is
120 +120 43

5

5. We eliminate (A) since it repeats the number 10 from the problem. We can also eliminate choices
(B), (D), and (E) since they are derivable from elementary operations:

20=30-10
40=30+10
100 =10-10

This leaves choice (C) as the answer.
Let’s also solve this problem directly. The clause

w is 10 percent less than x

translates into w=x-.10x

Simplifying yields 1) w=9x

Next, the clause y is 30 percent less than z

translates into y=z-.30z

Simplifying yields 2) y=.7z

Multiplying 1) and 2) gives wy = (.9x)(.7z) =.63xz = xz—-.37xz

Hence, wy is 37 percent less than xz. The answer is (C).

6.  Since we are looking for the greatest number of spaces from which not all 8 moves are possible, we
can eliminate the greatest number, 56. Now, clearly not all 8 moves are possible from the outer squares,
and there are 28 outer squares—not 32. Also, not all 8 moves are possible from the next to outer squares,
and there are 20 of them—not 24. All 8 moves are possible from the remaining squares. Hence, the answer
is 28 + 20 = 48. The answer is (D). Notice that 56, (32 + 24), is given as an answer-choice to catch those
who don’t add carefully.
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7.  Clearly, there are more than 3 color combinations possible. This eliminates (A) and (B). We can also
eliminate (C) and (E) because they are both multiples of 3, and that would be too ordinary, too easy, to be
the answer. Hence, by process of elimination, the answer is (D).

Let’s also solve this problem directly. The following list displays all 27 (=3-3-3) color combina-
tions possible (without restriction):

RRR BBB GGG

RRB BBR GGR

RRG BBG GGB

RBR BRB GRG If order is not considered, then there are 10 distinct color
RBB BRR GRR combinations in this list. You should count them.

RBG BRG GRB

RGR BGB GBG

RGB BGR GBR

RGG BGG GBB

2
8. (24) -1= (16)2 —1=256-1=255. Since the question asks for the greatest prime factor, we elimi-

nate 19, the greatest number. Now, we start with the next largest number and work our way up the list; the
first number that divides into 255 evenly will be the answer. Dividing 17 into 255 gives

17)255 =15

2
Hence, 17 is the largest prime factor of (24) —1. The answer is (D).

9.  Since this is a hard problem, we can eliminate (E), “not enough information.” And because it is too
easily derived, we can eliminate (C), (8 =4 + 4). Further, we can eliminate (A), 5, because answer-choices
(B) and (D) form a more complicated set. At this stage we cannot apply any more elimination rules; so if
we could not solve the problem, we would guess either (B) or (D).

Let’s solve the problem directly. The drawing below shows the position of the circles so that the
paper width is a minimum.

Now, take three of the circles in isolation, and connect the centers of these circles to form a triangle:

Since the triangle connects the centers of circles of diameter 4, the triangle is equilateral with sides of
length 4.
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4 4
4
Drawing an altitude gives
4 4
h
2 2
Applying the Pythagorean Theorem to either right triangle gives h? +2% = 4?
Squaring yields h? +4=16
Subtracting 4 from both sides of this equation yields h? =12
Taking the square root of both sides yields h=+12=+4-3
Removing the perfect square 4 from the radical yields h=2+3
Summarizing gives
2
h

Adding to the height, h = 2/3, the distance above the triangle and the distance below the triangle to the
edges of the paper strip gives

width = (2 +2)+ 23 =4 +2+/3
The answer is (B).
10. Since the number 5 is merely repeated from the problem, we eliminate (B). Further, since this is a
hard problem, we eliminate (E), “not enough information.”

Now, since 5 is prime, its only factors are 1 and 5. So the constant C in the expression (x + 1)(x + C)
must be 5:

x+ D(x+5)
Multiplying out this expression yields
()c+1)(x+5)=x2 +5x+x+5
Combining like terms yields
(x+1)(x+5)=x% +6x+5

Hence, K = 6, and the answer is (C).
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Inequalities are manipulated algebraically the same way as equations with one exception:

) Multiplying or dividing both sides of an inequality by a negative number reverses the
§ inequality. That is, if x>y and ¢ < 0, then cx < cy.

Example: For which values of X is 4x + 3 > 6x — 8?

As with equations, our goal is to isolate x on one side:

Subtracting 6x from both sides yields 2x+3>-8

Subtracting 3 from both sides yields —2x>-11
o . . . o 11

Dividing both sides by —2 and reversing the inequality yields X< 5

Positive & Negative Numbers

A number greater than O is positive. On the number line, positive numbers are to the right of 0. A number
less than O is negative. On the number line, negative numbers are to the left of 0. Zero is the only number
that is neither positive nor negative; it divides the two sets of numbers. On the number line, numbers
increase to the right and decrease to the left.

The expression x >y means that x is greater than y. In other words, x is to the right of y on the number
line:

smaller y x larger
g

| | N I I I A | | | | | | I I |
1T 1 1T 17 ° 17 1T 1T 1T/ T 1T 11
5 4 -3-2-1

I T T I I
| I I N I
012345
We usually have no trouble determining which of two numbers is larger when both are positive or one is
positive and the other negative (e.g., 5 > 2 and 3.1 > -2). However, we sometimes hesitate when both
numbers are negative (e.g., —2 > —4.5). When in doubt, think of the number line: if one number is to the

right of the number, then it is larger. As the number line below illustrates, -2 is to the right of —4.5. Hence,
-2 is larger than —4.5.

<@— smaller larger —§p»

N e B
—4.5 2 0
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Miscellaneous Properties of Positive and Negative Numbers

1. The product (quotient) of positive numbers is positive.

The product (quotient) of a positive number and a negative number is negative.
The product (quotient) of an even number of negative numbers is positive.

The product (quotient) of an odd number of negative numbers is negative.

The sum of negative numbers is negative.

A

A number raised to an even exponent is greater than or equal to zero.

Example: If xyzz < 0, then which one of the following statements must also be true?

I xz<0
II. z<0
L. xyz<O
(A) None (B) I only (C) I only (D) ITand IT (E) Il and III

Since a number raised to an even exponent is greater than or equal to zero, we know that y2 is positive (it
cannot be zero because the product xyzz would then be zero). Hence, we can divide both sides of the

inequality xy?z<0 by v

x’z 0
7 <72
y y
Simplifying yields xz<0

Therefore, I is true, which eliminates (A), (C), and (E). Now, the following illustrates that z <0 is not
necessarily true:

-1-22:3=-12<0

This eliminates (D). Hence, the answer is (B).

Absolute Value

The absolute value of a number is its distance on the number line from 0. Since distance is a positive
number, absolute value of a number is positive. Two vertical bars denote the absolute value of a number:

| x | For example, | 3 | =3 and | -3 | = 3. This can be illustrated on the number line:

[ I N N I B I
[ | 1T 1T T 17T 11
54 -3-2-1012 345
Students rarely struggle with the absolute value of numbers: if the number is negative, simply make it posi-

tive; and if it is already positive, leave it as is. For example, since —2.4 is negative, | -24 | =2.4 and since

5.01 is positive | 5.01|=5.01.
Further, students rarely struggle with the absolute value of positive variables: if the variable is posi-
tive, simply drop the absolute value symbol. For example, if x >0, then | X | =X.
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However, negative variables can cause students much consternation. If x is negative, then | X | =-X.

This often confuses students because the absolute value is positive but the —x appears to be negative. It is
actually positive—it is the negative of a negative number, which is positive. To see this more clearly let

x = —k, where k is a positive number. Then x is a negative number. So |x | =-x=—-(-k)=k. Since k is
positive so is —x. Another way to view this is |x | = -x =(-1)-x = (—1)(a negative number) = a positive
number.

Example: If x = i|x|, then which one of the following statements could be true?

I. x=0

II. x<0

. x>0
(A) None (B) Tonly (C) III only (D) ITand IT (E) I and III

Statement I could be true because —|0| = —(+0) =—-(0)=0. Statement II could be true because the right
side of the equation is always negative [ —|x| = —(a positive number) = a negative number]. Now, if one

side of an equation is always negative, then the other side must always be negative, otherwise the opposite
sides of the equation would not be equal. Since Statement III is the opposite of Statement II, it must be
false. But let’s show this explicitly: Suppose x were positive. Then |x|= x, and the equation x = —|x]|

becomes x = —x. Dividing both sides of this equation by x yields 1 = —1. This is contradiction. Hence, x
cannot be positive. The answer is (D).

Higher Order Inequalities

These inequalities have variables whose exponents are greater than 1. For example, x?+4<2 and
x> =9>0. The number line is often helpful in solving these types of inequalities.

Example: For which values of x is x> —6x - 57

First, replace the inequality symbol with an equal symbol: x*=-6x-5

Adding 6x and 5 to both sides yields x2+6x+5=0
Factoring yields (see General Trinomials in the chapter Factoring) (x+5)(x+1)=0
Setting each factor to 0 yields x+5=0and x+1=0
Or x=-5and x=-1

Now, the only numbers at which the expression can change sign are -5 and —1. So -5 and -1 divide the
number line into three intervals. Let’s set up a number line and choose test points in each interval:

Interval I Interval II Interval 111
[

I_ Ié@I_CI(D

When x = -6, x% > —6x — 5 becomes 36 > 31. This is true. Hence, all numbers in Interval I satisfy the

[ _Te@]

a1
—_

inequality. That is, x <—5. When x=-3, x? > —6x — 5 becomes 9 > 13. This is false. Hence, no numbers

in Interval II satisfy the inequality. When x =0, x% > —6x — 5 becomes 0 > —5. This is true. Hence, all
numbers in Interval III satisfy the inequality. That is, x >—1. The graph of the solution follows:

[ 1 1 1 1
rrrrrrrytr T T 1Pt 1T T T 1T
-5
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Note, if the original inequality had included the greater-than-or-equal symbol, =, the solution set would
have included both —5 and —1. On the graph, this would have been indicated by filling in the circles above
-5 and —1. The open circles indicate that —5 and —1 are not part of the solution.

Summary of steps for solving higher order inequalities:

Replace the inequality symbol with an equal symbol.

Move all terms to one side of the equation (usually the left side).

Factor the equation.

Set the factors equal to O to find zeros.

Choose test points on either side of the zeros.

If a test point satisfies the original inequality, then all numbers in that interval satisfy the inequality.
Similarly, if a test point does not satisfy the inequality, then no numbers in that interval satisfy the
inequality.

Transitive Propert

SNk L=

[ Ifx<yandy<z,thenx<z. |

Example:
Column A

—_

Column B
Q? 1
. 1 - 1. .. . .
Since —>1 and 1 > 0, we know from the transitive property that E is positive. Hence, Q is positive.

Therefore, we can multiply both sides of é >1 by Q without reversing the inequality:

1
0 —>10
0
Reducing yields 1>0
Multiplying both sides again by Q yields 0>0°
Using the transitive property to combine the last two inequalities yields 1>0°

The answer is (B).

Like Inequalities Can Be Added

[ If x<yand w<z, then x + w<y+2 |

Example: If 2 <x <5 and 3 <y <5, which of the following best describes x — y?
(A) 3<x-y<2
B) B<x-y<5
€ O<x-y<2
D) 3<x-y<5
E) 2<x-y<5

Multiplying both sides of 3 <y < 5 by —1 yields -3 > —y > -5. Now, we usually write the smaller number
on the left side of the inequality. So -3 > —y > -5 becomes -5 < —y < —3. Add this inequality to the like
inequality 2 <x < 5:

2<x<5
(+) -5<-y<-3
-3<x-y<2

The answer is (A).
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Problem Set N:
1. Column A l<x<y Column B
x y
Y x
2. If-3<x<-1and3 <y<7, which of the following best describes ; Yq
A -5<2 Y.
2
x-y
B -3< <-1
(B) 7
© -—2<XY¥ o
2
O 2< X" Y_5
2
(B) 3<Z ; LY

If x is an integer and y = —2x — 8, what is the least value of x for which y is less than 97
(A) -9 (B) -8 © -7 (D) -6 (E) -5

Which one of the following could be the graph of 3 — 6x < dx+2 ?
» - i
0
B f
(B) 0
o -4 (i) >
(D) @ >
0
(E) o— >
0

If line segment AD has midpoint M; and line segment M;D has midpoint M,, what is the value of

MD |
AM,
1 2 3 4 5
A~ ® Z ©°2 = ® 2
(A) > (B) 3 © (D) 5 (BE)
Column A x<y<-I Column B
X+Yy y
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10.

11.

12.

13.

14.

15.

Which of the following represents all solutions of the inequality x? <2x?

A) -1<xx<1 B) 0<x<2 O 1<x<3 D) 2<x<4 (E) 4<x<6
@ @ L
X 0 Y

Given the positions of numbers x and y on the number line above, which of the following must be
true?

L. xy>0
L 2<o0
Yy
. x-y>0
(A) Tonly (B) I only (C) 1I only (D) Tand II only (E) I 11, and IIT
Column A xty <0 Column B
xy4 >0
X y

1
If n is an integer, what is the least value of n such that 3 <0.01?

A) 2 B) 3 © 4 D) 5 E) 6

If the average of 10, 14, and n is greater than or equal to 8 and less than or equal to 12, what is the
least possible value of n ?

(A) =12 (B) -6 (C) 0 D) 6 () 12
Column A 3x+y<4 Column B
x>3
0 y
2-3x75

Of the following symbols, which one can be substituted for the question mark in the above expression
to make a true statement for all values of x such that -1 <x <2 ?

A) = (B) < © = D) > (E) =

Let x, y, z be three different positive integers each less than 20. What is the smallest possible value of

. X
expression Y 9

-2z
(A) =18 (B) -17 (C) -14 (D) -11 () -9

If x >0 and |x|=l,thenx:
x

A) -1 B) 0 O 1 D) 2 (E) 3
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16. Four letters—a, b, c, and d—represent one number each from one through four. No two letters
represent the same number. It is known that c >a anda>d. If b=2,thena =

A 1
B) 2
C 3
(D) 4
(E) Not enough information to decide.
17. Column A x>3yand z>2y Column B
X z
18. Column A m=Inl,m=n,and m=0 Column B
mn m+n
19. Column A x+y>5andx<5 Column B
y 0

20. Ifr>tandr <1 and rt =1, then which one of the following must be true?

(A) r>0andtr<-1
B) r>-landt<-1
C) r<-landt>-1
(D) r<landr>1
(E) r>1landt<0

21. Column A x>0and0<y<1 Column B
Xy xly
22. Column A 3x+y<6andx=2 Column B
xX+y X—y
23. Column A xly >y Column B
X 32
24. Column A m>n Column B
m+2n 2m+n
25. Column A Iml =Inl, and m > n Column B
m+n m-n
26. Column A m<0<n Column B

mn2 m2n
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27.

28.

29.

30.

31.

32.

33.

34.

Column A

Column A
x/z

Column A

X=y
x

Column A

X

[l +

Column A
x/b

a>a

x>y>zandy>0andz=0

x>y>0

x>y>0anda>b>0

Column B

Column B
vz

Column B
y-Xx
y

Column B

1
X+ —
X

Column B
yla

If x >y >0 and p > g >0, then which one of the following expressions must be greater than 1?

(A)

(B)

©)

(D)

(E)

+p
y+q
r*q
y+p
X

p
Xq
yp
¥q

xp

If 2x + y>m and 2y + x < n, then x — y must be greater than

(A)
(B)
©)
D)
(E)

If p > 2, then which one of the following inequalities must be false?

(A)
(B)
©)
D)
(E)

m+n
m-—n
mn
2m+n
n—-m

2p>17
3p<7
p<3
p>4
3p<6
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Answers an lution Problem

1.  From 1 < x <y, we know that both x and y are positive. So dividing both sides of x < y by x yields

1< X; and dividing both sides of x <y by y yields ESH Hence, o<, By the transitive property of
X y y X

inequalities, X < X. The answer is (B).
X

2. Multiplying both sides of 3 <y < 7 by -1 yields -3 > -y > 7. Now, we usually write the smaller
number on the left side of an inequality. So -3 >—y > -7 becomes —7 < —y < -3. Add this inequality to the
like inequality -3 < x < —1:
3<x<-1
(+) “T<-y<-3
-10<x-y<—-4

Dividing —10 < x — y < —4 by 2 yields _710< -y <_74,0r 5< ";y < -2. The answer is (A).

2
3. Since yis less than 9 and y = —2x — 8, we get -2x-8<9
Adding 8 to both sides of this inequality yields “2x< 17
Dividing by —2 and reversing the inequality yields x>- % =-8.5
Since x is an integer and is to be as small as possible, x=-8

The answer is (B).

4. Multiplying both sides of the inequality by -2 yields 2(3-6x)=4x+2
Distributing the -2 yields -6+ 12x=4x+2
Subtracting 4x and adding 6 to both sides yields 8x=8

Dividing both sides of the inequality by 8 yields x=1

The answer is (D).

5. Let 4 be the length of line segment AD. Since M, is the midpoint of AD, this yields

2 2
I L
| | | |
A e, ot
1 1

From the diagram, we see that M,D =2 and AM, = 3. Hence, %{f = % The answer is (B).
2

6.  Since the sum of negative numbers is negative, x + y is negative. Since the quotient of an even num-

ber of negative numbers is positive, s positive. Hence, Column B is larger than Column A. The answer
X

is (B).
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7.  Forming an equation from X% <2x yields X2 =2x
Subtracting 2x from both sides yields x> -2x=0
Factoring yields x(x-=2)=0
Setting each factor to zero yields x=0andx-2=0
Solving yields x=0and x=2

Setting up a number line and choosing test points (the circled numbers on the number line below) yields

< >

Interval I Interval 11 Interval III
]
| |

@0 ® 2 0

Now, if x = —1, the inequality x% < 2x becomes (—1)2 <2(-1), or 1 <-2. This is false. Hence, Interval I

< wmm O
N -()

is not a solution. If x = 1, the inequality x2 <2x becomes 1% < 2(1), or 1 < 2. This is true. Hence,

Interval II is a solution. If x = 3, the inequality x? <2x becomes 37 < 2(3), or 9 < 6. This is false.
Hence, Interval III is not a solution. Thus, only Interval II is a solution:

Interval 11

O
N m——

The answer is (B).

8. Since x is to the left of zero on the number line, it’s negative. Since y is to the right of zero, it’s posi-
tive. Now, the product or quotient of a positive number and a negative number is negative. Hence,
Statement I is false and Statement II is true. Regarding Statement III, since x is to the left of y on the num-
ber line, x < y. Subtracting y from both sides of this inequality yields x —y < 0. Hence, Statement III is
false. Therefore, the answer is (B).

9. Since x is raised to an even exponent, it is greater than or equal to zero. Further, since «* y=0, we

4

know that neither x nor y is zero (otherwise x4y =0). Hence, we may divide x4y <0 by x without

reversing the inequality:

ot 0
Pl

Simplifying yields y<0

A similar analysis of the inequality xy4 > 0 shows that x > 0. Hence, Column A is larger than Column B.
The answer is (A).

10. Replacing 0.01 with its fractional equivalent, L, yields 1 < L
100 3" 100
Multiplying both sides by 3" and 100 and then simplifying yields 100 < 3"

Beginning with n = 2, we plug in larger and larger values of n until we reach one that makes 100 < 3" true.
The table below summarizes the results:

g 100 < 3"

2 100<32 =9 False
3 100 <3% =27 False
4 100 <3* =81 False
> 100 < 3° = 243 True

Since 5 is the first integer to work, the answer is (D).
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11. Translating the clause “the average of 10, 14, and #n is greater than or equal to 8 and less than or equal
to 12” into an inequality yields

10+14+n
85—5

12
3
Adding 10 and 14 yields 8= 243* "<12
Multiplying each term by 3 yields 24<24+n=<36
Subtracting 24 from each term yields O<sn=<12

Hence, the least possible value of 7 is 0. The answer is (C).

12.  Subtracting 3x from both sides of 3x + y < 4 yields y < 4 — 3x. Now, multiplying both sides of x > 3
by -3 yields —3x < -9. Adding 4 to both sides yields 4 — 3x < —5. Now, using the transitive property to
combine y <4 — 3x and 4 — 3x < -5 yields y <4 — 3x < -5. Hence, y < -5. In other words, y is negative.
Hence, Column A is larger. The answer is (A).

13. Multiply each term of the inequality —1 < x < 2 by -3 (this is done because the original expression
involves —3x):

3>-3x=-6
Add 2 to each term of this inequality (this is done because the original expression adds 2 and —3x):
5>2-3x=-+4

Rewrite the inequality in standard form (with the smaller number on the left and the larger number on the
right):
-4<2-3x<5

The answer is (B).

X-y

14. First, bring the negative symbol in the expression to the top:

~(x-)
z
Then distribute the negative symbol:
y-x
Z

To make this expression as small as possible, we need to make both the y — x and z as small as possible. To
make y — x as small as possible, lety=1and x=19. Theny —x =1 - 19 = -18. With these choices for y
and x, the smallest remaining value for z is 2. This gives

z 2 2
In this case, we made the numerator as small as possible. Now, let's make the denominator as small as
possible. To that end, chose z=1and y =2 and x = 19. This gives
y-Xx _ 2-19 _ -17 17
Z 1 1

The answer is (B).

. . 1 1 . . .
15. Since x > 0, |x|=x. And the equation |x|=— becomes x =—. Multiplying both sides of this
x x

equation by x yields x?=1. Taking the square root of both sides gives x = +1. Since we are given that
x>0, x must equal 1. The answer is (C).
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16. Combining the inequalities ¢ > a and a >d gives ¢ >a > d. Since b = 2, a, ¢, and d must represent the
remaining numbers 1, 3, and 4—not necessarily in that order. In order to satisfy the condition ¢ > a > d,
¢ must be 4, a must be 3, and d must be 1. The answer is (C).

17. Lety =0. Then from x >3y and z > 2y, we get x >0 and z > 0. These two inequalities tell us nothing
about the relative sizes of x and z: x could be 10 and z could be 5 or vice versa. The answer is (D).

18. Since m = Inl, we know m is equal to either n or —n. We are given that m = n. The only possibility
remaining is m = —n. This reduces the expressions in the columns as follows:

Column A: mn = (-n)n = -n? <0.
ColumnB: m+n=(-n)+n=0.
Hence, Column B is larger, and the answer is (B).
19. Since x is less than 5, we can observe that for x + y to be greater than or equal to 5, y must be greater
than 0. Hence, the answer is (A). This can be shown explicitly as follows:
Subtracting x from both sides of the inequality x + y > 5 yields
y>5-x

Now, let’s build the term 5 — x out of the inequality x < 5. To this end, subtract x from both sides of the
inequality. This yields

0<5-x
Rewriting this inequality with 5 —x on the left and O on the right yields

5-x>0 Note that the inequality symbol still points toward 0, so the statement
of the inequality has not changed. In general, if x < y, then y > x. In
other words, the inequality symbol always points toward the smaller
number, regardless of whether the symbol points left or right.

Substituting this result into the inequality y > 5 — x yields
y>5-x>0
By the transitive property of inequalities, y > 0. Hence, Column A is greater, and the answer is (A).
20. Note that the product of r and ¢ is 1. The product of two numbers is positive only if both numbers are
positive or both numbers are negative. Since r¢ = 1 and r > ¢, there are two possibilities:

Case I (both negative): -1 <r<0and r < -1
Case II (both positive): 0 <t < 1 and r> 1

The second case violates the condition r < 1. Hence, Case I is true, and the answer is (B).

21. Since it is given that x > 0, x is positive. Since y is between 0 and 1, 1/y is greater than y. (For
2

example, if y = 1/2, then 1 = I/LZ =1 T = 2.) Expressing this with an inequality yields
y
1/y>y
Now, multiplying both sides of this inequality by x yields
xly > xy

Hence, the value in Column B is larger, and the answer is (B).
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22. We are given that x = 2. Replacing x with 2 in the inequality 3x + y < 6 yields
32)+y<6
6+y<6
y<0 by subtracting 6 from both sides

Hence, y is a negative number, which implies that —y > y. (Since y itself is negative, —y is positive.) Adding
x to both sides of this inequality yields

X—y>x+y
Hence, the answer is (B).
23. The inequality x/y >y generates two cases:
Case I: y is negative.
Multiplying the inequality x/y >y by y, which is a negative number, gives
X
y: ; <yy
x< y?
In this case, Column B is larger.
Case II: y is positive.
Multiplying the inequality x/y >y by y, which is a positive number, gives
X
y ? >yy
x> y?
In this case, Column A is larger.
This is a double case, and therefore the answer is (D), not enough information to decide.

24. Subtracting m and n from both columns yields

Column A m>n Column B
n m

Since it is given that m > n, Column B is greater than Column A. The answer is (B).

25. We are given that m > n. This implies that m = n. But it is also given that Iml = Inl. This implies that m
is equal to n in magnitude but not in sign. We conclude that m and n have different signs. Since m is greater
than n, and since positive numbers are greater than negative numbers, we conclude that m is positive and n

is negative. Hence, m = —n. Substituting this information into both columns yields

Column A: m+n=(-n)+n=0

ColumnB: m—n=m—-(-m)=m+ m=2m

Since m is positive, 2m is positive. Hence, Column B is greater than Column A. The answer is (B).
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26. The condition m < 0 < n indicates that m is negative and n is positive. Noting that when a non-zero
number is squared the result is positive, we find

mn® = negative x positive = negative

m*n = positive x positive = positive

Hence, Column B is greater than Column A, and the answer is (B).

27. The number a* must be positive or zero. If a® =0, then a = 0. But if a = 0, then the inequality a > a*

would be false. Since we have established that a®> >0 and we are given that a > az, we know from the
transitive property of inequalities that @ > 0. Now take the original inequality and divide by a:

(1>(l2

1>a the inequality does not flip because a >0
Hence, Column B is greater than Column A. The answer is (B).

28. It is given that x is greater than y and that y > 0. This implies that both x and y are positive.
Considering z, we are not given enough data to determine whether z is positive or negative. If z is positive,
then x being greater than y, x/z must be greater than y/z. If instead z is negative, then y/z must be greater
than x/z. Since we are not provided with enough information to determine the sign of z, we cannot solve the
problem. The answer is (D).

29. Since it is given that x >y > 0, we know that x > y and that both x and y are positive. Now, let’s
construct the expressions in columns A and B from the inequality x > y.

Subtracting y from both sides of the inequality x >y yields x — y > 0. Dividing both sides of this inequality
by x, which is positive, yields =y
X

> 0. This shows that the term in Column A is positive.

Turning to Column B, subtract x from both sides of the inequality x > y. This gives 0 >y — x. Rearranging
this inequality with the smaller number on the left yields y — x < 0. Dividing both sides of this inequality by

y-x
y

¥, which is positive, yields

< 0. This shows that the term in Column B is negative.

Since a positive number is greater than a negative number, Column A is greater than Column B. The
answer is (A).

30. There are two possible cases:
Case I: When x is positive, x| = x, and I1/x| = 1/x. Also, Ix + 1/xI =x + 1/x. Hence, Ixl + [1/xI = Ix + 1/xI.

Case II: When x is negative, x| = —x, and 11/x] = =1/x. Also, It + 1/x| = —(x + 1/x) = —x — 1/x. Hence,
Ix + 1/xl = —x — 1/x = Ixl + [1/xl.

Since, in both the cases Ix| + [1/x| = x + 1/xI, Column A equals Column B. The answer is (C).
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31. Since it is given that x >y > 0, we know that x >y and that both x and y are positive. Since y is

positive, dividing both sides of the inequality x > y by y will not invert the inequality. This yields Lol
y

Further, since it is given that @ > b > 0, we know that a > b and that both @ and b are positive. Since a is

positive, dividing both sides of the inequality a > b by a will not invert the inequality. This yields b <1.
a

We have shown that b <1<, Hence, by the Transitive Property of Inequalities, b <X
a y a 'y

Since y/b is positive (both y and b are positive), multiplying both sides of the inequality b <X by y/b will
a vy
not invert the inequality. This yields RA % The answer is (A).
a

32. Adding the given inequalities x >y >0 and p > g > 0 yields
xX+p>y+g>0
Since y + q is positive, dividing the inequality by y + g will not reverse the inequality:
r+p_y+dq
y+q Yy+gq
P
y+q

Hence, the answer is (A).

33. Aligning the system of inequalities vertically yields

2x+y>m
2y+x<n

Multiplying both sides of the bottom inequality by —1 and flipping the direction of the inequality yields
—2y—-x>-n
Adding this inequality to the top inequality yields

2x+y)+(2y-x)>m-n
2x—x)+(2y+y)>m-n
X—-y>m-n

The answer is (B).

34. We are given that p > 2. Multiplying both sides of this inequality by 3 yields 3p > 6. The answer is
(B).



Fractions & Decimals

A fraction consists of two parts: a numerator and a denominator.

numerator
denominator
If the numerator is smaller than the denominator, the fraction is called proper and is less than one. For
example: %, %, and % are all proper fractions and therefore less than 1.
If the numerator is larger than the denominator, the fraction is called improper and is greater than 1.
For example: %, %, and % are all improper fractions and therefore greater than 1.

An improper fraction can be converted into a mixed fraction by dividing its denominator into its
numerator. For example, since 2 divides into 7 three times with a remainder of 1, we get

7 1
L_3=
2 2
To convert a mixed fraction into an improper fraction, multiply the denominator and the integer and
3-5+2 17
then add the numerator. Then, write the result over the denominator. For example, 5— = T+ R

In a negative fraction, the negative symbol can be written on the top, in the mlddle, or on the bottom;
however, when a negative symbol appears on the bottom, it is usually moved to the top or the middle:

% = _?5 =- % If both terms in the denominator of a fraction are negative, the negative symbol is often
. . 1 1 1 -1
factored out and moved to the top or middle of the fraction: = =- or .
-x-2 —(x+2) xX+2  x+2

f J To compare two fractions, cross-multiply. The larger number will be on the same side

r{.] 1 | as the larger fraction.
Strategy
Example:
Column A Column B
2 10
10 11

Cross-multiplying gives 9-11 versus 1010, which reduces to 99 versus 100. Now, 100 is greater than 99.

Hence, % is greater than %, and the answer is (B).
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Always reduce a fraction to its lowest terms.

xsrfai‘egy

Example:
Column A x=—1 Column B
2x2 +4x+2 )
(x+1)°

Factor out the 2 in column A:
Z(x2 +2x+ 1)
(x+1)?
Factor the quadratic expressions:
2(x+1)(x+1)
(x+1)(x+1)

Finally, canceling the (x + 1)’s gives 2. Hence, the columns are equal, and the answer is (C).

To solve a fractional equation, multiply both sides by the LCD (lowest common

Sa | denominator) to clear fractions.
xsrfai‘egy
x+3 . .
Example: If =y, what is the value of x in terms of y?
(A) 3-y B) 3 © Jy+12 @® -3y-3 (E) 32
y 1-y

First, multiply both sides of the equation by x — 3: (x-3)2E ; =(x-3)y
x —

Cancel the (x — 3)'s on the left side of the equation: x+3=x-3)y

Distribute the y: x+3=xy-3y

Subtract xy and 3 from both sides: x—xy=-3y-3

Factor out the x on the left side of the equation: x(1-y)=-3y-3

Finally, divide both sides of the equation by 1 — y: X = #
-y

Hence, the answer is (D).

[in) Complex Fractions: When dividing a fraction by a whole number (or vice versa), you must
W keep track of the main division bar:
N

a a ¢ But .
/=4 7= Bu =—-—=
A b b ¢ bc bc
1
Example: Tz=
(A) 6 B) 3 © 1 D) + ® +
3 6 8
121 2-1 1
Solution: 2.2 2_ 2 =L=l—=—.Theansweris(D).
3 3 3 3 23
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Example: Ifz=0andyz= 1, then ! =

1
-
Z
-z Z-72 z -z
®) == © == (D) E) 2
y—1 z z-1 -1 zy—1
Solution: ! = ! = ! —1-—°> =% Theansweris D).
oz b=l y-1 -1
y- y-
FA A4 Z
i} Multiplying fractions is routine: merely multiply the numerators and multiply the
. a c ac 13 13 3
Q denominators: —*— = ——. Forexample, —*—=——=—
b d bd 2 4 2-4 8
fin ) . o a ¢ ad=bc
Two fractions can be added quickly by cross-multiplying: —+— = ———
4 b d bd
1 3
Example: ——-—=
2 4
5 2 1 1 2
A) —— B) -— C) -— D) — E) —
(A) 1 B) 3 © 1 D) > (E) 3
Cross multiplying the expression 1.3 yields 1'4-2-3 = 4-6 = =2 =- l Hence, the answer is (C).
2 4 2-4 8 8 4
Example: Which of the following equals the average of x and l?
X
1 2x% +1 x+1
B) X D) 2 * ) =
o] x2 +1
— 2 2
The average of x and — is x__x 2 11 =2 +1 . Thus, the answer is (B).
X 2 2 x 2 2x

) To add three or more fractions with different denominators, you need to form a common
§ denominator of all the fractions.

L .11 1 )
For example, to add the fractions in the expression 3 + 1 + TR we have to change the denominator of each

fraction into the common denominator 36 (note, 36 is a common denominator because 3, 4, and 18 all
divide into it evenly). This is done by multiply the top and bottom of each fraction by an appropriate
number (this does not change the value of the expression because any number divided by itself equals 1):

/12\ 1/9\ 1(2\_12 9 2 124942 23

302) " 4\9) T18\2) T36 736 736 36 36

You may remember from algebra that to find a common denominator of a set of fractions, you prime factor
the denominators and then select each factor the greatest number of times it occurs in any of the factoriza-
tions. That is too cumbersome, however. A better way is to simply add the largest denominator to itself
until all the other denominators divide into it evenly. In the above example, we just add 18 to itself to get
the common denominator 36.
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To find a common denominator of a set of fractions, simply add the largest denominator to
itself until all the other denominators divide into it evenly.

Fractions often behave in unusual ways: Squaring a fraction makes it smaller, and taking
the square root of a fraction makes it larger. (Caution: This is true only for proper fractions,
that is, fractions between O and 1.)

(§u (3

|
|

is less than l Also |— =

2
Example: (1) 1 and 1 l and
979 3 V4

\3)

1. 1
— is greater than —.
2 4

N | —

You can cancel only over multiplication, not over addition or subtraction.

g

+ X

. . c . .
For example, the c’s in the expression cannot be canceled. However, the ¢’s in the expression

Cc

e can be canceled as follows: erre ¢(x¢+ 1)
c

=x+1.
c
If a fraction’s denominator is a power of 10, it can be written in a special form called a decimal fraction.

Some common decimals are i =.1, i =.02, i =.003. Notice that the number of decimal places
10 100 1000

corresponds to the number of zeros in the denominator of the fraction. Also note that the value of the
decimal place decreases to the right of the decimal point:

This decimal can be written in expanded form as follows:

RV XL R S B
10 7100 1000 * 10000

Sometimes a zero is placed before the decimal point to prevent misreading the decimal as a whole
number. The zero has no affect on the value of the decimal. For example, .2 =0.2.

Fractions can be converted to decimals by dividing the denominator into the numerator. For example,
5 . . . . .
to convert 3 to a decimal, divide 8 into 5 (note, a decimal point and as many zeros as necessary are added
after the 5):

625
8)5.000
48

20
16
40
40
0

The procedures for adding, subtracting, multiplying, and dividing decimals are the same as for whole
numbers, except for a few small adjustments.
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¢ Adding and Subtracting Decimals: To add or subtract decimals, merely align the decimal points and
then add or subtract as you would with whole numbers.

1.369 12.45
+ 9.7 - 6.367
11.069 6.083

e Multiplying Decimals: Multiply decimals as you would with whole numbers. The answer will have as
many decimal places as the sum of the number of decimal places in the numbers being multiplied.

1.23 2 decimal places
x 2.4 1 decimal place
492
246
2.952 3 decimal places

¢ Dividing Decimals: Before dividing decimals, move the decimal point of the divisor all the way to the
right and move the decimal point of the dividend the same number of spaces to the right (adding zeros if
necessary). Then divide as you would with whole numbers.

2.5
24).6 = 24)60.0

48

120
120
0

Example: % of .1 percent equals:

(A) 2 B) 2 (©) .02 (D) 002  (E) .0002

Recall that percent means to divide by 100. So .1 percent equals ﬁ =.001. To convert % to a decimal,

divide 5 into 1:
2
sJi0
10
0
In percent problems, “of”” means multiplication. So multiplying .2 and .001 yields
.001
X 2
.0002

Hence, the answer is (E). Note, you may be surprised to learn that the GRE would consider this to be a
hard problem.

Example: The decimal .1 is how many times greater than the decimal (.001)3 ?
(A) 10 (B) 102 ©) 10° (D) 108 (E) 10"

. . . 1 . L . 1 _ .
Converting .001 to a fraction gives 1000° This fraction, in turn, can be written as 0 or 1073, Cubing

3
this expression yields (.001)3 = (10"3) =107, Now, dividing the larger number, .1, by the smaller
number, (.001)’, yields
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-1
(0.011)3 ) 10-9 =107 =107 < 10°

Hence, .1 is 10® times as large as (.001)3. The answer is (D).

Example: Letx=.99, y=+.99,and z = (.99)2. Then which of the following is true?
(A) x<z<y B) z<y<x ©) z<x<y D) y<x<z (E) y<z<x

Converting .99 into a fraction gives % Since % is between 0 and 1, squaring it will make it smaller

and taking its square root will make it larger. Hence, (.99)2 <.99<+.99. The answer is (C). Note, this
property holds for all proper decimals (decimals between 0 and 1) just as it does for all proper fractions.

Problem Set O:
1 2—
. ?_
3
1 3 8
A — B) — c — D) — E) 6
()6 ()8 ()2 ()3 (E)

2. Which one of the following fractions is greatest?

5 4 1 2 3
A) 2 B) — c) = D) = E) =
(A) 6 (B) 5 © > D) 3 (B) 1
3. Column A X % £3 Column B
x?+6x+9 x2 -9
x+3 x-3
4. Column A Column B
% 4 4
[ 3
3
5. If0 <x< 1, which of the following must be true?
L x> <x IL x<i2 L x <x
X
(A) Tonly (B) M only (C) T only (D) Iand II only (E) T, 1I, and III
6. Column A x,y>0 Column B
x+y 1
X+y
4 3
7 6 -6 _
5

A) % ®) 6 (© g o 6 @® &
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8. Column A Column B
1 1
1 1o 11
2 1_7
2
9. Column A x and y are positive. Column B
1 1
x*+y? X+y
R
10° 10"
1 1 1 9 9
A -— B) -— C) -—v D) — E) —
&) 10 ®) 10° © 10" ®) 1010 E) 10
11. Column A x=1 Column B
2x2 -2 20x+ 1)
x-1
1
12. Ifz=0andyz=1,then x - 1=
vy
xyz -X-z XYz—-x-2z XYz—x-z X-1yY-z
) 7 ® L7 o TR ) TR @ E
zy -1 z z-1 zy -1 zy -1
13. 1
‘7
Column A lx _ l Column B
T2
Iy
x Yy
Yy X
P
2

1
14. Forallp:zdefinep* by the equation p*=4 1 If g = 1%, then ¢* =
p_
5 1 1 2 3
A) —-= B) --— o -— D) — E) —
()7()3()4()3()4

1 1 1 1
15. If —+ — =0, then which one of the following is equal to the negative reciprocal of — + — ?

x oy x oy
A =2 @) -2 (C) ~(x+y) D) 222 (E) 2
X + y Xy Xy X + y

16. Let x and y be prime numbers such that x > y. If g = x/y, then ¢ must be

(A) An integer greater than one.
(B)  An integer less than one.
(C) A fraction less than one.
(D) A fraction greater than one.
(E)  Aneven number.
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Answers an lution Problem

2 3
—— =2+—=—=—, The answer is (C).
4 4 4 2 ©
3

2. Begin with 3 and i Cross-multiplying gives 25 versus 24. Hence, §> % Continuing in this
manner will show that % is the greatest fraction listed. The answer is (A).

3. First, factor the expressions:

Column A x==+3 Column B
(x+3)(x+3) (x+3)(x-3)
x+3 =3

Next, cancel the x + 3 and the x — 3 from Column A and Column B, respectively:
Column A X#+3 Column B
x+3 x+3
Hence, the two columns are equal, and the answer is (C).

1 1 1 4 4 3 1 . .
4, ? = i—_é = T =3, and g -1= g - 5 = 5 Hence, Column A is larger, and the answer is (A).
3 3 3 3

5. Since squaring a fraction between 0 and 1 makes it smaller, we know Statement I is true. This elimi-
nates both (B) and (C). Also, since taking the square root of a fraction between 0 and 1 makes it larger, we
know Statement III is false. This eliminates (E). To analyze Statement II, we’ll use substitution. Since

0 < x < 1, we need only check one fraction, say, x=%.Then %=L=L=l-%=4. Now, %<4.

o
\
Hence, Statement II is true, and the answer is (D).

6.  Although this is considered to be a hard problem, it becomes routine with substitution. Let x =y = 5

(Don’t forget that different variables can stand for the same number.) In this case, both columns equal 1:

1 1 . .
X+y= ) + 5" 1, and =—-——=—=1. However, if you plug in any other numbers, the two

expressions will be unequal. Hence, the answer is (D).

6*-6> 6°(6-1) 635

7. = 6°. The answer is (B).
5 5 5

1 1 1 1 1 1 1
8 l_l=ﬁ=i=2, And] ] =1 ] =1 L=1—2=—_1=_]'

2 2 2 2 I T B

2 2 2 2
Hence, Column A is larger. The answer is (A).
1 1 1 1

1 .
= —— = —. In this case, the columns are equal.

9. Ifx=y=1,then = =—and — =
Y iy 2412 20 x+y 1+l 2

However, if x = y, then the columns are unequal. This is a double case and the answer is (D).

10. SEED NS U T S (1 1) L(2) 2 The answer is (D).
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222 -2 2(x2 —1) C2(x+1)(x-1)

11. = =2(x +1). Hence, the columns are equal and the answer is (C).
x-1 x-1 x-1
_ —1)x - -
o e L.t otz -l oz _(v-Dx-z_xyz-x-z
y_l Ey_l -1 y-1 zy-1  zy-1 zy-1 zy-1
Z .z Z

The answer is (D).

1

‘7

I x _l
13. \1—2

Y

1y_1

x 1 2

y_1
x 4
Reciprocating both sides of this final equation yields Xog. Hence, Column A is equal to 4, and Column
y
B isequal to —. The answer is (A).
1
[ 6111
4 getre—2 2 11 1 poegpa—2 62 12 173 3 1
4-1-1 3 1 2 ol 12 4
6 3 3
The answer is (C).
. . . 1 1 . -1

15. Forming the negative reciprocal of — + — yields T

Xy e

Xy
Adding the fractions in the denominator yields y_+1x
Xy
. . . . Xy
Reciprocating the denominator yields -1-—
X+y
Or -
X+y

The answer is (E).

16. Since x and y are prime numbers and x > y, we know that x > y > 0. Dividing this inequality by y
yields x/y > y/y > 0/y. Reducing yields x/y > 1. Since x and y are prime numbers, they will not have any
common factors that could reduce x/y to an integer. Therefore, x/y is an irreducible fraction greater than

one. The answer is (D).
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When simplifying algebraic expressions, we perform operations within parentheses first and then exponents
and then multiplication and then division and then addition and lastly subtraction. This can be remembered
by the mnemonic:

PEMDAS
Please Excuse My Dear Aunt Sally

When solving equations, however, we apply the mnemonic in reverse order: SADMEP. This is often
expressed as follows: inverse operations in inverse order. The goal in solving an equation is to isolate the
variable on one side of the equal sign (usually the left side). This is done by identifying the main
operation—addition, multiplication, etc. —and then performing the opposite operation.

Example: Solve the following equation for x: 2x+y =35

Solution: The main operation is addition (remember addition now comes before multiplication, SADMEP),
so subtracting y from both sides yields

2x+y—-y=5-y
Simplifying yields 2x=5-y

The only operation remaining on the left side is multiplication. Undoing the multiplication by dividing
both sides by 2 yields

2x _>5-y
2 2
Canceling the 2 on the left side yields x= S'Ty
Example: Solve the following equation for x: 3x —4 =2(x - 5)

Solution: Here x appears on both sides of the equal sign, so let’s move the x on the right side to the left side.
But the x is trapped inside the parentheses. To release it, distribute the 2:

3x-4=2x-10

Now, subtracting 2x from both sides yields>l<

Finally, adding 4 to both sides yields

We often manipulate equations without thinking about what the equations actually say. The GRE likes to
test this oversight. Equations are packed with information. Take for example the simple equation 3x + 2 =
5. Since 5 is positive, the expression 3x + 2 must be positive as well. And since 5 is prime, the expression
3x + 2 must be prime as well. An equation means that the terms on either side of the equal sign are equal in

* Note, students often mistakenly add 2x to both sides of this equation because of the minus symbol
between 2x and 10. But 2x is positive, so we subtract it. This can be seen more clearly by rewriting the
right side of the equation as —10 + 2x.
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every way. Hence, any property one side of an equation has the other side will have as well. Following are
some immediate deductions that can be made from simple equations.

Equation Deduction
y—x= y>x
s o y==x,or [y =|x|. Thatis, x and y can differ only
yo=a in sign.
NE y=x
y= x2 y= 0
2 -1 y>0
X
Yo Both x and y are positive or both x and y are
x? negative.
x>+ y2 =0 y=x=0

3y=4x and x>0
3y=4xandx<0

y>x and y is positive.
y <x and y is negative.

y=+x+2 y=z0andx = -2
y=2x yis even

y=2x+1 yis odd

yx=0 y=0orx =0, or both

symbol. On the GRE, however, you are often asked to solve for an entire term, say, 3 —y

fin] In Algebra, you solve an equation for, say, y by isolating y on one side of the equality
M by isolating it on one side.

Example: Ifa+3ais4lessthan b+ 3b,thena—-b =

A 4 B -1 (© % (D) % E) 2

Translating the sentence into an equation gives a+3a=b+3b-4

Combining like terms gives 4a=4b-4
Subtracting 4b from both sides gives 4a—-4b=-4
Finally, dividing by 4 gives a-b=-1

Hence, the answer is (B).

equation. For example, the three equations x =y, y = z, x = z, can be written more

fin] Sometimes on the GRE, a system of 3 equations will be written as one long “triple”
M compactly asx=y=z.

Example: If w=0and w=2x=\/§y,whatis the value of w — x in terms of y ?
V2 4
A) 2 B) — 0 2 D) —y By
(A) 2y (B) R4 © 2y \/53/

The equation w =2x = V2 y stands for three equations: w = 2x, 2x = \Ey, and w =12 y. From the last

. . 2
equation, we get w=x/§y, and from the second equation we get x=7y. Hence,

SN2 2 V2 242y-42
wox =2y Ey = D2y SRy s S

/2 .
3 N 2y . Hence, the answer is (B).

185
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adding or subtracting the equations—instead of solving for one of the variables and then

i) Often on the GRE, you can solve a system of two equations in two unknowns by merely
M substituting it into the other equation.

Example: If p and ¢ are positive, pz + q2 =16, and p2 - q2 = 8§, then ¢ =

(A) 2 (B) 4 ©) 8 D) 242 (B) 2v6
Subtract the second equation from the first: P’ +q° =16
@ p-q"=8
2¢% =8
Dividing both sides of the equation by 2 gives q2 =
Finally, taking the square root of both sides gives q==2

Hence, the answer is (A).

METHOD OF SUBSTITUTION (Four-Step Method)

Although on the GRE you can usually solve a system of two equations in two unknowns by merely adding
or subtracting the equations, you still need to know a standard method for solving these types of systems.

The four-step method will be illustrated with the following system:

2x+y=10
S5x-=2y=17

1) Solve one of the equations for one of the variables:
Solving the top equation for y yields y = 10 — 2x.
2) Substitute the result from Step 1 into the other equation:
Substituting y = 10 — 2x into the bottom equation yields 5x —2(10 — 2x) = 7.

3) Solve the resulting equation:

5x—2(10 - 2x) =7

S5x-20+4x =7
9x-20=7

9x =27

x=3

4) Substitute the result from Step 3 into the equation derived in Step I:
Substituting x =3 into y = 10 — 2x yields y=10-2(3)=10-6=4.

Hence, the solution of the system of equations is the ordered pair (3, 4).
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Problem Set P:
Column A 6a =5b Column B
a>0
a b
Column A p-q+r=4 Column B
p+q+r=8
p+r 6

5
Suppose x=y-2= % Then x equals

A) = B) 1 © - (D) 2 (E) 7

Let p = 39*1 and g = 2r. Then 3% =

(A) 31 @B 3 ©3 D) r E) 321

k is a constant in the equation u-v_ 8. If u =18 when v = 2, then what is the value of u when v =47
23

A -3 B0 © 10 ® = (B 20

If x = 3y = 4z, which of the following must equal 6x ?

L 18y IL 3y +20z 11L. w
(A) Tonly (B) IIonly (C) III only (D) TandII only (E) Tand I only

Let P = (x +y)k. If P =10 and k = 3, what is the average of x and y?

1 5 10 7
A 0 (B) > © 3 D) 3 B >

Let £+£=2. Then the value of Z+i is

y oz X w
A) 12
(B) 3/4
© 1
D) 5

(E) It cannot be determined from the information given.

If 4 percent of (p + g) is 8 and p is a positive integer, what is the greatest possible value of g?

(A) 196 B) 197 (©) 198 D) 199 (E) 200

187
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If x> =4 and x* = z, then what is the value of x in terms of y?

10.
y
7 4 1 5
@ -y @B -y © Zy DO Ty E) 7T+-—
4 7 7 y
I 1s-S .
11. Ifs+S=0and —=——S,then what is s in terms of S ?
s+

(A) s=S5+3 B) s=4S © s=% D) s=-78 (E) s=4S-6
12, 1f 3° =81, then (3*%)(4**!) =

@ s ® 971 © 202 ® 912 ® 2012)
13. 2x+y=3

3y=9-6x

How many solutions does the above system of equations have?

(A) None (B) One (C) Two (D) Four (E) An infinite number
14. If % is 1 less than 3 times %, then p equals which of the following expressions?

(A) 3¢g+19 (B) 3g+38 (C) 1912 (D) 3¢g-38 (E) 3¢-19
15. If n is a number such that (=8)*" = 28*2" then n =

(A) 12 B) 2 (C) 32 D) 4 E) 5
16. Column A X+y= x4 y3 Column B

xX=y 0
Duals
17. Column A A Column B
3
x? \@
18. Column A x2 4yt = (x - y)2 Column B
2 J

19. If m=3"""and 3**~! = 27, what is the value of )

n
(A) O B) 1 © 17/3 (D) 972 (E) 6
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20.

21.

22.

23.

24.

25.

26.

27.

28.

If x =y/2 and y = z/2, then /x/z =

A 4
B) 2
< 1
D) 12
(E) 1/4

If a=b/cand b =alc, then ¢ =

(A)  bla
(B) alb
© -1
(D) a
B b

Column A

X

4y=2x-6
x=2y+3

Ifx+3y=5and3x+y=7,thenx+y=

A) 1
B) 2
<O 3
(D) 4
(E) 5
Column A
X+y

x+3y=2and3x+y=14

If7x—y=23and 7y —x=31,thenx+y=

(A) 4
B) 6
(O
D) 8
E) 9

Ifx+y=4al5,y+z=Ta/5and z+x=9a/5,thenx +y + z=

(A) Tall5

B) a

©) 2a

D) 3a

(E) 4a
Column A

X

Column A

X

x+y+z=10and
x-y—-z=38

x+y+z=10and
x-y—-z=8

Column B

y

Column B
xX=y

Column B

y+z

Column B

y

189
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Answers an lution Problem P

1.  Dividing both sides of the equation 6a = 5b by 6 gives a = %b. That is, a is a fraction of b. But b is

greater than zero and therefore b is greater than a. (Note, had we been given that a was less than zero, then
a would have been greater than b.) The answer is (B).

-g+r=4
2. Adding the two equations 7 gives 2p +2r=12
p+q+r=38
Then dividing by 2 gives p+r==6

Hence, the columns are equal, and the answer is (C).

3. Clearing fractions in the equation y —2 = 4 ; > gives 20-2)=y+5
Distributing the 2 gives 2y—-4=y+5
Subtracting y and adding 4 to both sides gives y=9

Now, replacing y with 9 in the equation x =y — 2 gives x=y-2=9-2=7

Hence, the answer is (E).

q

4. Replacing p with 37*! in the expression % gives % = 3—2 =39+1-2 _34-1

3 3 3
Now, replacing ¢ with 2 in the expression 39! gives 3=l _32r-1
Hence, the answer is (A).
5. Substituting # = 18 and v = 2 into the equation V. gives % =8

. . 16

Subtracting gives i 8
Multiplying both sides of this equation by k gives 16 =8k
Dividing by 8 gives 2=k
With this value for k, the original equation becomes “ ; Y _3g
Now, we are asked to find u when v = 4.

. . . . - . -4
Replacing v with 4 in the equation v gives “ 5" 8
Multiplying by 2 gives u—-4=16
Adding 4 gives u=20

Hence, the answer is (E).

6.  The equation x = 3y = 4z contains three equations:

x =3y
3y=4z
x=4z

Multiplying both sides of the equation x = 3y by 6 gives 6x = 18y. Hence, Statement I is true. This
eliminates (B) and (C). Next, 3y + 20z = 3y + 5(4z). Substituting x for 3y and for 4z in this equation gives
3y + 20z = 3y + 5(4z) = x + 5x = 6x. Hence, Statement II is true. This eliminates (A) and (E). Hence, by
process of elimination, the answer is (D).
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7.  Plugging P = 10 and k = 3 into the equation P = (x + y)k gives 10 = (x + y)3. Dividing by 3 gives

X+y= ? Finally, to form the average, divide both sides of this equation by 2:

the answer is (C).

. X w .
8. There are many different values for w, x, y, and z such that —+ — =2. Two particular cases are

y z
listed below:
r=y=w=z=lthen 2+ clel iiicoama 242200 i1 o0
y z 1 1 x w 1 1
Ifx=3,y=2,w=1,and z = 2, then £+£=§+l=ﬂ=i=2 nd Z+£=%+3=%+2.§=
y z 2 2 2 x w 3 1 3 13
2,6_2+6_8
3 3 3 3
This is a double case. Hence, the answer is (E).
9. Translating the clause “4 percent of (p + ¢) is 8” into a mathematical expression yields
O04(p+q)=8
Dividing both sides of this equation by .04 yields
8
+qg=——=200
P+ .04
Subtracting p from both sides yields
q=200-p
This expression will be greatest when p is as small as possible. This is when p = 1:
g=200-1=199

The answer is (D).
10. The expression x° =4 can be rewritten as

xxt=4

. 4. . . Y A
Replacing x ™ in this expression with — yields
y
X- 7 4
y

Multiplying both sides of this equation by y gives

x-T=4-y
Dividing both sides of this equation by 7 yields

x = i .

7 y

Hence, the answer is (B).
11. First, clear fractions by multiplying both sides by 12(s + S): 4+ 8)=3(s-35)
Next, distribute the 3 and the 4: 4s + 485 =35 -3S
Finally, subtract 3s and 4§ from both sides: s=-78

The answer is (D).
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12. 3% =81=3%. Hence, x=4. Replacing x with 4 in the expression (3x+3 )(4x+1) yields
(34+3)(44+1) _

37.45 =
32.39.45 =
32(3-4) =
9(12)

The answer is (D).

13. Start with the bottom equation 3y = 9 — 6x:

Dividing by 3 yields y=3-2x

Adding 2x yields 2x+y=3

Notice that this is the top equation in the system. Hence, the system is only one equation in two different
forms. Thus, there are an infinite number of solutions. For example, the pair x =2, y =—1 is a solution as
is the pair x = 0, y = 3. The answer is (E).

14. The clause % is 1 less than 3 times % " translates into:

P _ 3. 9 _ 1

19 19
Multiplying both sides of this equation by 19 gives

p=3-q-19

The answer is (E).

15. Since the right side of the equation is positive, the left side must also be positive. Thus, (-8)>" is

equal to
82n
This in turn can be written as
2n
2’)
Multiplying the exponents gives
26n
Plugging this into the original equation gives
26n _ 28+2n
Now, since the bases are the same, the exponents must be equal:
6n=8+2n
Solving this equation gives
n=2

The answer is (B).

16. Letx=y=0. Then 0+0 = 03 +0% and x - y =0. In this case, the columns are equal. However, if

x=1landy=0,then 1+0 = l3 + 03 and x —y = 1. In this case, the columns are not equal. The answer is
(D).
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17.  Solving the equation % =1 for y gives
X

y= X
Plugging this into the expression \,@ yields
Vxoxd
Adding exponents gives
Ut
Taking the square root yields
x2

The answer is (C).

18. Multiplying out the expression on the right side of X2+ y2 = (x - y)2 gives

)62+yz=)62—2)cy+y2

Subtracting x% and y2 from both sides of the equation yields
0=-2xy
Dividing by -2 gives
0=xy

Hence, x =0 or y =0 or both. If x =0, then x% =0 and \/)Ty =40y = v/0 = 0. In this case the columns
are equal.

Next, if y =0, then /xy =+x-0 = \,@ =0. Now, suppose x = 1, then x2 = 12 =1. In this case, the

columns are not equal. This is a double case, and the answer is (D).

19. 3=l _ o7
34n—1 =33
4n-1=3
dn=4
n=1
. _ _ 1 .
Sincen=1, m=3" 1 =31 1 =3O =1. Hence, E=T=1,andtheanswerls (B).
n

20. We are given the equations: x =1y/2
y=2z/2

Solving the bottom equation for z yields z = 2y. Replacing x and z in the expression +/x/z with y/2 and 2y,

respectively, yields
eo 22 [y 111
2y V2 2y V4 2

The answer is (D).
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21. We are given a=blc
b=alc

Replacing b in the top equation with a/c (since b = a/c according to the bottom equation) yields

a= e
c

a 1
a=2.2

c c
a= 2%

2

1 . .
l=— (by canceling a from both sides)

c
2 =1
c= i\fq ==

Since one of the two possible answers is —1, the answer is (C).

22. Start with the top equation, 4y = 2x — 6.

Adding 6 to both sides yields 4y + 6 =2x
Rearranging yields 2x=4y + 6
Dividing both sides by 2 yields x=2y+3

Note that this equation is same as the bottom equation. Hence, we actually have only one equation but two
unknowns, x and y. Remember that we need two distinct equations to solve for two variables. Hence, there
is not enough information to determine the values of x and y. The answer is (D).

23. Forming a system from the two given equations yields

x+3y=5
3x+y=7
Adding the two equations yields
dx +4y =12
4x+y)=12 by factoring out 4
x+y=12/4=3 by dividing by 4

The answer is (C).

24. Writing the system of two given equations vertically yields

x+3y=2

3x+y=14
First, adding the two equations yields

4x+4y =16

4x+y)=16 by factoring out 4

x+y=16/4=4 by dividing by 4
Now, consider the system of the two given equations again

3x+y=14

x+3y=2

Second, subtracting the two equations yields
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2x-2y=12
2 —y) =12 by factoring out 2
x—y=12/2=6 by dividing by 2

The answer is (B).

25. Aligning the system of equations vertically yields

Tx—-y=23
Ty —x=31

Adding the system of equations yields

(Tx-=y)+ (Ty—-x)=23+31
(Tx—x)+(Ty-y)=54 by collecting like terms

6x + 6y =54 by adding like terms
6(x +y)=54 by factoring out 6
x+y=9 by dividing both sides by 6

The answer is (E).

26. Writing the system of given equations vertically yields

x+y=4al5
y+z="7al5
7+ x=9a/5

Adding the three equations yields
x+Y+O+2+@+x)=4a/5+7al5+9al5
2x + 2y + 2z=20a/5 by adding like terms
2x+y+2) =4a
xX+y+z=2a by dividing both sides by 2

The answer is (C).

27. Writing the system of two equations vertically yields
x+y+z=10
x—-y—-z=8

Adding the two equations yields

2x =18
x=9

Hence, Column A has a value of 9. Replacing x with 9 in the equation x + y + z = 10 yields

9+y+z=10
y+z=1 by subtracting 9 from both sides

Hence, Column B has a value of 1. The answer is (A).

28. Unless a system of equations has at least as many equations as variables, it is unlikely to have a
unique solution. Since we have three variables—x, y, and z—and only two equations, there probably is not
a unique solution to this system. If x =9, y =0, and z = 1, then both equations are satisfied and Column A is
larger. However, if x =9, y = 10, and z = -9, then both equations are satisfied and Column B is larger. This
is a double case and therefore the answer is (D).
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Problems involving averages are very common on the GRE. They can be classified into four major cate-
gories as follows.

Wg The average of N numbers is their sum divided by N, that is, average = %
Q

Example 1:
Column A x>0 Column B
The average of x, 2x, and 6 The average of x and 2x
3 2
By the definition of an average, Column A equals ks 23x +6 = 3x3+ 6 = (x+2) = x + 2, and Column B
x+2x 3x e . 3x e 3x .
equals 7 "5 Now, if x is small, then x + 2 is larger than > But if x is large, then > is larger.

(Verity this by plugging in x = 1 and x = 100.)

) Weighted average: The average between two sets of numbers is closer to the set with more

§ numbers.

Example 2: If on a test three people answered 90% of the questions correctly and two people answered
80% correctly, then the average for the group is not 85% but rather

M = @ =86. Here, 90 has a weight of 3—it occurs 3 times. Whereas 80 has a

5 5
weight of 2—it occurs 2 times. So the average is closer to 90 than to 80 as we have just
calculated.

[}
W Using an average to find a number.
Q

Sometimes you will be asked to find a number by using a given average. An example will illustrate.

Example 3:  If the average of five numbers is —10, and the sum of three of the numbers is 16, then what
is the average of the other two numbers?

(A) -33 B) -1 ©) 5 (D) 20 (BE) 25
Let the five numbers be a, b, ¢, d, e. Then their average is M =-10. Now three of the

numbers have a sum of 16, say, a + b + ¢ = 16. So substitute 16 for a + b + ¢ in the average above:
16+d+e

5 =-10. Solving this equation for d + e gives d + ¢ = —66. Finally, dividing by 2 (to form the

average) gives d ; ¢ __33. Hence, the answer is (A).



Averages

0 Total Distance
Average Speed = ——— XX
§ Total Time

Although the formula for average speed is simple, few people solve these problems correctly because most
fail to find both the total distance and the total time.

Example 4: In traveling from city A to city B, John drove for 1 hour at 50 mph and for 3 hours at 60
mph. What was his average speed for the whole trip?

(A) 50
B) 3534
(C) 55
D) 56
(B) 57k

The total distance is 1-50 +3-60 = 230. And the total time is 4 hours. Hence,

The answer is (E). Note, the answer is not the mere average of 50 and 60. Rather the average is closer to
60 because he traveled longer at 60 mph (3 hrs) than at 50 mph (1 hr).

Problem Set Q:

1. If the average of p and 4p is 10, then p =
(A) 1 B) 3 ©) 4 (D) 10 (E) 18

2. The average of six consecutive integers in increasing order of size is 9. What is the average of the
last three integers?

(A) 8 ®) 9%  (© 10 (D) 11 (E) 19
3. Column A Let S denote the sum and A the Column B

average of the consecutive
positive integers 1 through n.

A S
n
4. Cars X and Y leave City A at the same time
Col A and travel the same route to City B. Car X Col B
otumn takes 30 minutes to complete the trip and car Y olumn
takes 20 minutes.
The average miles The average miles
per hour at which car per hour at which car
X traveled Y traveled
S. Column A D, q, and r are positive,and p + g =r Column B
The average of p, 2r

g,and r 3
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6.

10.

11.

12.

13.

Suppose a train travels x miles in y hours and 15 minutes. Its average speed in miles per hour is

+15
(A) ry+r
X

o

X
©) -
y+—
y+—
(D) =
X

(E) It cannot be determined from the information given.

Column A The average of 10 and 28 is two more than Column B
the average of 20 and x.
X 15

The average of four numbers is 20. If one of the numbers is removed, the average of the remaining
numbers is 15. What number was removed?

(A) 10  (B) 15 (C) 30 (D) 35 () 45

On a recent test, a math class had an

Column A average score of 71. The boys’ average Column B
was 60 and the girls’ average was 80.
The number of boys The number of girls
who took the test who took the test

The average of two numbers is %, and one of the numbers is x. What is the other number in terms
of x ?

A T
(A) E_X (B) E+x ©) m—x D) m+x (E) 27 +x

A shopper spends $25 to purchase floppy disks at 50¢ each. The next day, the disks go on sale for
30¢ each and the shopper spends $45 to purchase more disks. What was the average price per disk
purchased?

(A) 25¢ (B) 30¢ (C) 35¢ (D) 40¢ (E) 45¢

The average of 8 numbers is A, and one of the numbers is 14. If 14 is replaced with 28, then what is
the new average in terms of A ?

(A) A+% (B) A+% (C) A+2 (D) 24 +1 (E) A+4

The average of five numbers is 6.9. If one of the numbers is deleted, the average of the remaining
numbers is 4.4. What is the value of the number deleted?

(A) 6.8 B) 74 © 125 (D) 169 (E) 172
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Answers an lution Problem

1. Since the average of p and 4p is 10, we get P +24p =10
. v Sp
Combining the p’s gives 5 = 10
Multiplying by 2 yields 5p=20
Finally, dividing by 5 gives p=4

The answer is (C).

2. We have six consecutive integers whose average is 94, so we have the first three integers less than
9 % and the first three integers greater than 914. That is, we are dealing with the numbers 7, 8, 9, 10, 11,
12. Clearly, the average of the last three numbers in this list is 11. Hence, the answer is (D).

. e . 1+2+...+n .
3. The average of the consecutive positive integers 1 through nis A = ——— . Now, we are given
n

that S denotes the sum of the consecutive positive integers 1 through n, thatis, S=1+2 + - - - 4n. Plugging

L . N .
this into the formula for the average gives A = —. Hence, the columns are equal, and the answer is (C).
n

Total Distance
30 '

Total Distance

20
The two fractions have the same numerators, and the denominator for car Y is smaller. Hence, the average
miles per hour at which car Y traveled is greater than the average miles per hour at which car X traveled.
The answer is (B).

4.  The average speed at which car X traveled is

The average speed at which car Y traveled is

p+q

3 +r. Replacing p + g with r gives rrr 2r

5. The average of p, ¢, and r is . Thus, the columns

are equal, and the answer is (C).

6.  Often on the GRE you will be given numbers in different units. When this occurs, you must convert
the numbers into the same units. (This is obnoxious but it does occur on the GRE, so be alert to it.) In this

problem, we must convert 15 minutes into hours: 15-%=%hr. Hence, the average speed is

Total Distance X

- . The answer is (C).
Total Time

L1
YTy

7.  Translating the statement “The average of 10 and 28 is two more than the average of 20 and x” into
an equation yields

10 + 28 20+ x
=2+
2 2
Clearing fractions by multiplying both sides of the equation by 2 yields 38=4+20+x
Subtracting 24 from both sides of the equation yields x=14

Hence, Column B is larger. The answer is (B).

a+b+c+d B

8.  Let the four numbers be a, b, ¢, and d. Since their average is 20, we get 20.

Let d be the number that is removed. Since the average of the remaining numbers is 15, we get

a+b+c_
3

15
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Solving for a + b + ¢ yields a+b+c=45
Substituting this into the first equation yields 45+d =20
Multiplying both sides of this equation by 4 yields 45+ d =80

Subtracting 45 from both sides of this equation yields d=35
The answer is (D).

9.  If the number of boys and girls were the same, then the class average would be 70. However, since

the class average—71—is weighted toward the girls’ average, there must be more girls than boys. The
answer is (B).

10. Let the other number be y. Since the average of the two numbers is g, we get

xX+y ®

2 2
Multiplying both sides of this equation by 2 yields X+y=m
Subtracting x from both sides of this equation yields y=m—-Xx

The answer is (C).

11. This is a weighted-average problem because more disks were purchased on the second day. Let x be
the number of disks purchased on the first day. Then .50x = 25. Solving for x yields x = 50. Let y be the
number of disks purchased on the second day. Then .30y =45. Solving for y yields y = 150. Forming the
weighted average, we get

Total Cost _ 25+45 _ ﬂ _
Total Number 50+150 200

Average Cost =

The answer is (C).

12. Let the seven unknown numbers be represented by xp, x5, -+, x7. Forming the average of the eight
numbers yields

XX+ +xy+14
8

A

X Xy + e+ xy+ (14 +14)

Replacing 14 with 28 (= 14 + 14), and forming the average yields

8
14 14
Breaking up the fraction into the sum of two fractions yields i Bt B o tXgt + ?
14
Since A i e A, this becomes A+ ﬂ
8 8
Reducing the fraction yields A+ %

The answer is (A).

V+WH+X+Y+Z

13. Forming the average of the five numbers gives 5 6.9
Let the deleted number be z. Then forming the average of the remaining four numbers gives
YAWHXTY 44
4
Multiplying both sides of this equation by 4 gives v+w+x+y=17.6
Plugging this value into the original average gives 7642 =6.9
Solving this equation for z gives z=16.9

The answer is (D).



Ratio & Proportion

RATIO

A ratio is simply a fraction. The following notations all express the ratio of x to y: x:y, x+y, or —.
y
Writing two numbers as a ratio provides a convenient way to compare their sizes. For example, since

3 . .
— <1, we know that 3 is less than w. A ratio compares two numbers. Just as you cannot compare apples
b1

and oranges, so to must the numbers you are comparing have the same units. For example, you cannot
form the ratio of 2 feet to 4 yards because the two numbers are expressed in different units—feet vs. yards.
It is quite common for the GRE to ask for the ratio of two numbers with different units. Before you form
any ratio, make sure the two numbers are expressed in the same units.

Example 1:
Column A Column B
The ratio of 2 miles to 4 miles The ratio of 2 feet to 4 yards
Forming the ratio in Column A yields
2 mi
2 miles = 1 orl:2
4 miles 2

The ratio in Column B cannot be formed until the numbers are expressed in the same units. Let’s turn the
yards into feet. Since there are 3 feet in a yard, 4 yards = 4 x 3 feet = 12 feet. Forming the ratio yields

2 feet =lor1:6
12 feet 6
Hence, Column A is larger.
. . . o 3 4 .
Note, taking the reciprocal of a fraction usually changes its size. For example, 1 = 3 So order is impor-

tant in a ratio: 3:4 = 4:3.

PROPORTION

A proportion is simply an equality between two ratios (fractions). For example, the ratio of x to y is equal
to the ratio of 3 to 2 is translated as

x 3
y 2
or in ratio notation,
x:y:3:2
Two variables are directly proportional if one is a constant multiple of the other:
y=kx

where k is a constant.

The above equation shows that as x increases (or decreases) so does y. This simple concept has numerous
applications in mathematics. For example, in constant velocity problems, distance is directly proportional
to time: d = vt, where v is a constant. Note, sometimes the word directly is suppressed.
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Example 2:  If the ratio of y to x is equal to 3 and the sum of y and x is 80, what is the value of y?

(A) -10 B) 2 © 5 (D) 20 (E) 60
Translating “the ratio of y to x is equal to 3” into an equation yields
R
X

Translating “the sum of y and x is 80” into an equation yields
y+x=280
Solving the first equation for y gives y = 3x. Substituting this into the second equation yields

3x+x =80
4x =80
x=20

Hence, y = 3x = 3(20) = 60. The answer is (E).

In many word problems, as one quantity increases (decreases), another quantity also increases (decreases).
This type of problem can be solved by setting up a direct proportion.

Example 3:  If Biff can shape 3 surfboards in 50 minutes, how many surfboards can he shape in 5 hours?
(A) 16 B) 17 (©) 18 (D) 19 (E) 20

As time increases so does the number of shaped surfboards. Hence, we set up a direct proportion. First,
convert 5 hours into minutes: 5 hours = 5 x 60 minutes = 300 minutes. Next, let x be the number of

surfboards shaped in 5 hours. Finally, forming the proportion yields
3 X

50 300
3-300
—— =X

50
18 =x
The answer is (C).
Example 4: On a map, 1 inch represents 150 miles. What is the actual distance between two cities if

1.
they are 35 inches apart on the map?

(A) 225 (B) 300 (C) 450 (D) 525 (E) 600

As the distance on the map increases so does the actual distance. Hence, we set up a direct proportion. Let
x be the actual distance between the cities. Forming the proportion yields

lin 3%1'11
150 mi xmi

x=314x150
x=525

The answer is (D).

Note, you need not worry about how you form the direct proportion so long as the order is the same on both

. . Lo . lin 150 mi .
sides of the equal sign. The proportion in Example 4 could have been written as ——— = ———. In this
3 % in xmi
case, the order is inches to inches and miles to miles. However, the following is not a direct proportion

lin — xmi
150mi 3 1in
is inches to miles on the left side of the equal sign but miles to inches on the right side.

because the order is not the same on both sides of the equal sign: . In this case, the order
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If one quantity increases (or decreases) while another quantity decreases (or increases), the quantities are
said to be inversely proportional. The statement “y is inversely proportional to x” is written as

k
y==
X
where k is a constant.
Multiplying both sides of y = k by x yields
X
yx=k

Hence, in an inverse proportion, the product of the two quantities is constant. Therefore, instead of setting
ratios equal, we set products equal.

In many word problems, as one quantity increases (decreases), another quantity decreases (increases). This
type of problem can be solved by setting up a product of terms.

Example 5:  If 7 workers can assemble a car in 8 hours, how long would it take 12 workers to assemble
the same car?

(A) 3hrs B) 3%hrs © 423hrs (D) Shrs E) 6%hrs

As the number of workers increases, the amount time required to assemble the car decreases. Hence, we set
the products of the terms equal. Let x be the time it takes the 12 workers to assemble the car. Forming the
equation yields
7-8=12-x

56

12

2/ =

4 3=X

The answer is (C).

To summarize: if one quantity increases (decreases) as another quantity also increases (decreases),
set ratios equal. If one quantity increases (decreases) as another quantity decreases (increases), set
products equal.

The concept of proportion can be generalized to three or more ratios. A, B, and C are in the ratio 3:4:5
3 A 3 and B 4

Example 6: In the figure to the right, the angles A, B, C of B
the triangle are in the ratio 5:12:13. What is
the measure of angle A?

(A) 15
B) 27 A C
(©) 30
(D) 34
(E) 40

Since the angle sum of a triangle is 180°, A + B + C = 180. Forming two of the ratios yields
A 5 A 5

B 12 C 13

Solving the first equation for B yields = % A
. . . 13
Solving the second equation for C yields -5 A

Hence, 180=A+B+C=A+ % A+ g A = 6A. Therefore, 180 = 6A, or A = 30. The answer is choice (C).
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Problem Set R:

1.

10.

What is the ratio of 2 ft. 3 in. to 2 yds?

1 1 3 1 3
(A) 1 B) 3 ©) 3 D) > E) 1

The ratio of two numbers is 10 and their difference is 18. What is the value of the smaller number?

(A) 2 B) 5 (©) 10 (D) 21 (E) 27

If the degree measures of two angles of an isosceles triangle are in the ratio 1:3, what is the degree
measure of the largest angle if it is not a base angle?

(A) 26° (B) 36° (©) 51° (D) 92° (E) 108°

A jet uses 80 gallons of fuel to fly 320 miles. At this rate, how many gallons of fuel are needed for a
700 mile flight?

(A) 150 (B) 155 (C) 160 (D) 170 (E) 175

Two boys can mow a lawn in 2 hours and 30 minutes If they are joined by three other boys, how
many hours will it take to mow the lawn?

(A) 1hr. B) 1Y, hrs. (O 14 hs. (D) 134 hrs.  (B) 2hrs.

A recipe requires % Ib. of shortening and 14 oz. of flour. If the chef accidentally pours in 21 oz. of

flour, how many ounces of shortening should be added?

(A) 9 B) 10 ©) 11 D) 12 (E) 13

If w widgets cost d dollars, then at this rate how many dollars will 2000 widgets cost?

wd 2000w 2000d d 2000

A) —— B Cc) —— D E) ——

&) 2000 ®) d © w ©) 2000w ®) wd

In th t f ti to the right 0. What is ratio of x to z? x+2y-z=1

n the system of equations to the right, z = 0. at is ratio of x to z? 3x-2y-82=-1
9 1 1 4 9

A) -= B) -— C = D) = E) —

(A) 1 (B) 3 © 3 (D) 9 (BE) 1

If a sprinter takes 30 steps in 9 seconds, how many steps does he take in 54 seconds?
(A) 130 (B) 170 (©) 173 (D) 180 (E) 200

Column A 5x = 6y Column B

The ratioof xto y The ratio of y to x



Ratio & Proportion

Answers an lution Problem R

1. First change all the units to inches: 2 ft. 3 in. = 27 in., and 2 yds. = 72 in. Forming the ratio yields

The answer is (C).

2. Let x and y denote the numbers. Then 210 and x - y = 18. Solving the first equation for x and
y
plugging it into the second equation yields
10y—-y=18
9y =18
y=2

Plugging this into the equation x —y = 18 yields x = 20. Hence, y is the smaller number. The answer is (A).

3. Let x and y denote the angles: Then = = 1 and since the angle sum of a
X X y

triangle is 180°, x + x + y = 180. Solving the first equation for y and plugging it into the second equation

yields

2x+3x =180
S5x =180
x=36

Plugging this into the equation

| .
X 3 yields y = 108. The answer is (E).
Yy
4. This is a direct proportion: as the distance increases, the gallons of fuel consumed also increases.
Setting ratios equal yields

80gal.  xgal.
320mi. 700 mi.
700-80
=X
320
175=x

The answer is (E).

5.  This is an inverse proportion: as the number of boys increases the time required to complete the job
decreases. Setting products equal yields

2x2.5=5xt
1=t
The answer is (A).
6.  This is a direct proportion: as the amount of flour increases so must the amount of shortening. First

1 . . . .
change ) Ib. into 8 oz. Setting ratios equal yields
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8 b
14721
21-8
14
12=x

The answer is (D).

7. Most students struggle with this type of problem, and the GRE considers them to be difficult.
However, if you can identify whether a problem is a direct proportion or an inverse proportion, then it is not
so challenging. In this problem, as the number of widgets increases so does the absolute cost. This is a
direct proportion, and therefore we set ratios equal:

w 2000
d X
Cross multiplying yields
w-x=2000-d
Dividing by w yields
2000d
X =
w

The answer is (C).

8. This is considered to be a hard problem. Begin by adding the two equations:

x+2y-z=1
3x-2y-8z=-1
4x-9z=0

4x=9z

x 9

Z 4

The answer is (E).

9.  This is a direct proportion: as the time increases so does the number of steps that the sprinter takes.
Setting ratios equal yields

The answer is (D).
10. Dividing the equation 5x = 6y by S5y yields

ratioof x to y

< | =
W | N

Dividing the equation 5x = 6y by 6x yields

= <
A\ |

ratio of y to x

Hence Column A is larger. The answer is (A).



EXxnponents & Roots

EXPONENTS

Exponents afford a convenient way of expressing long products of the same number. The expression b” is

called a power and it stands for b x b x bx---xb, where there are n factors of b. b is called the base, and n

is called the exponent. By definition, »° =1*

There are six rules that govern the behavior of exponents:

Rule 1: x%-x? = x¢** Example, 23.22 223*2 _ 2% =32, Caution, x% + x¥ = x%*®
b 2
Rule2: (x) =x" Example, (2°) =232 =2° - 64
Rule 3: (xy)* = x“-y* Example, (2y)’ =2°-y* =8y°
a a 2 2 2
Ruled: [Z| =1 Example, (X} x_2 -
y e \3) 32 9
x4 26
Rule 5: —- = x4 ifa>b. Example, 57 = 2073233
X
x1 221 11
— = ,ifb>a Example, =—=—=—
b T pa p 6756353 "3
1 1 . .
Rule 6: x™“ = — Example, z7° = — Caution, a negative exponent does not make
X b4

the number negative; it merely indicates that the base should be
. _ 1 1
reciprocated. For example, 372 = 7 or - 9
Problems involving these six rules are common on the GRE, and they are often listed as hard problems.
However, the process of solving these problems is quite mechanical: simply apply the six rules until they
can no longer be applied.

)

4

Example 1: Ifx=0,

x
(A) x° (B) x° (©) «7 (D) «8 (E) x°
2
. a b ab . x(xs)
First, apply the rule (x ) = x“” to the expression ya
X
PR 2 x 10
x* x*

Next, apply the rule x* cxb o b

0
x+5n) _1

* Any term raised to the zero power equals 1, no matter complex the term is. For example, (
y
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a

Finally, apply the rule x_b =x"":
x

The answer is (C).

Note: Typically, there are many ways of solving these types of problems. For this example, we could have

. a 1
begun with Rule 5, x_b =—:
X X

a b ab
Then apply Rule 2, (x ) =x":

a

Finally, apply the other version of Rule 5, x_b =x"":
X

X 7
— =X
i
Example 2:
Column A Column B
3-3-3-3 1\
9-9-9-9 (g)

1-1-1-1 111
_— Or ———
3-3-3-3 333

Canceling the common factor 3 in Column A yields . Now, by the definition of a

1
3

1111 1 .
power, 5 . E . § 5 = (5) Hence, the columns are equal and the answer is (C).
Example 3:
Column A Column B
64 24.32
32
2-3)*
First, factor Column A: ( 33 )
2434
Next, apply the rule (xy)* = x*- y“: 7
Finally, apply the rule x_b =x"": 24 .32
X

Hence, the columns are equal and the answer is (C).



Exponents & Roots

The symbol ;{E is read the nth root of b, where n is called the index, b is called the base, and \ﬁ is called
the radical. #%/b denotes that number which raised to the nth power yields b. In other words, a is the nth
root of b if a" =b. For example, V9 = 3™ because 3> =9, and /-8 = -2 because (—2)3 =-8. Even
roots occur in pairs: both a positive root and a negative root. For example, 4/16 =2 since 2* =16, and
4/16 = -2 since (-2)* =16. Odd roots occur alone and have the same sign as the base: /-27 = -3 since

(—3)3 =-27. If given an even root, you are to assume it is the positive root. However, if you introduce
even roots by solving an equation, then you must consider both the positive and negative roots:

x?=9
Vx? =249
x==3

Square roots and cube roots can be simplified by removing perfect squares and perfect cubes, respectively.
For example,

V8 =42 =42 =242
Y54 =327-2 =327%2 =332

Even roots of negative numbers do not appear on the GRE. For example, you will not see expressions of
the form /-4 ; expressions of this type are called complex numbers.

There are only two rules for roots that you need to know for the GRE:
4/)7)1 = ‘{E”\E For example, /3x = N3x .
o v _dx_ix

=— For example, 3j— = — =
y Ry 8 8 2

Caution: 4/x +y = Ax + 4/; For example, \/x+5 =~/x +/5. Also, \/x2 +y* = x+y. This common

mistake occurs because it is similar to the following valid property: (x + y)2 =x+Yy (If x + y can be neg-

ative, then it must be written with the absolute value symbol: |x + y|). Note, in the valid formula, it’s the
whole term, x + y, that is squared, not the individual x and y.

To add two roots, both the index and the base must be the same. For example, /2 +4/2 cannot be added
because the indices are different, nor can \/E + \/§ be added because the bases are different. However,

W + 3\/E = 23\5 In this case, the roots can be added because both the indices and bases are the same.
Sometimes radicals with different bases can actually be added once they have been simplified to look alike.

For example, V28 +7 =47 +7 =47 +7 =27 +47 =37.

You need to know the approximations of the following roots: V2 =1.4 N3 =17 V5=22
Example 4:
Column A Y2 -4 Column B
y' =-8
X y
y? = -8 yields one cube root, y = —2. However, x* = 4 yields two square roots, x = +2. Now, if x = 2, then

Column A is larger; but if x = -2, then the columns are equal. This is a double case and the answer is (D).

* With square roots, the index is not written, 29 =+9.

209



210 GRE Prep Course

Example 5: If x <0 and y is 5 more than the square of x, which one of the following expresses x in terms
of y?

(A)x=y-5 (B)x=-yy-5 (O x=vy+5 D)x=yy>-5 ([E)x=-yy*-5

Translating the expression “y is 5 more than the square of x” into an equation yields:

y=x*+5
y-5=x2
£yy-5=x

Since we are given that x < 0, we take the negative root, —y/y — 5 = x. The answer is (B).

RATIONALIZING

A fraction is not considered simplified until all the radicals have been removed from the denominator. If a
denominator contains a single term with a square root, it can be rationalized by multiplying both the
numerator and denominator by that square root. If the denominator contains square roots separated by a
plus or minus sign, then multiply both the numerator and denominator by the conjugate, which is formed by
merely changing the sign between the roots.

Example : Rationalize the fraction L
3V5

2 5 245 245 245

Multiply top and bottom of the fraction b \/g : —=
ply top Yy 3\/§ \/g

3425 35 15
. . . 2
Example :  Rationalize the fraction ———.
3-45

Multiply top and bottom of the fraction by the conjugate 3 + NEE

2 3445 2(3+15) _2(3+\s’§)_2(3+\6)_3+\g
3-45 3445 32 +3\g_3\;§_(\5)2 9-5 4 2
Problem Set S:
1. Column A Column B

(3 (-2

3 4
2. Ifx=0, (Ziz\ x10 =
|

12

12 12
(A) 16y (B) 8y’x> (O 164 (@) 8L~ (B L
X X 16x

3. (31-6)(16+9) =
(A) 5 (B) 10 (©) 25 (D) 50 (E) 625

4. What is the largest integer n such that 2" is a factor of 2089
A) 1 ®B) 2 ©) 4 (D) 8 (E) 16



Exponents & Roots

5. Column A Column B
55° 11°
5T W
6. Column A ‘e 1 Column B
9
Vx - x? 0
3
7. (o) -
A) 3% (B) 32+3% (C) 3% (D) 729x° () 9°
Duals
8. Column A X3 =8 Column B
Both x and y are integers.
y? w
9. Column A x? = y? Column B
Both x and y are integers.
y? w
10. Column A Column B
V27 \/45
V3 5
— 24x
11. Ifx =4, then -2 +2=
(A) —14 (B) -8 €) =2 D) 0 (E) 18
2
2. 25+10x + x _
\ 2
(A) M (B) N5+x (©) M (D) S+x B S-x
2 V2 2 2 2
13, 245
2-+5
(A) -9-45 (B) -1-%@ (©) 1+§v‘3 (D) 9+4y5 (E) 20
14. 21242124212 4012 -
';
[ (x2y) 2\
V) z
15. u =
xyz
A) x5y B) xy° ©) x1y’z D) 3y E) xy°
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1.

Answers an lution Problem

(=3)% = (=3)(=3) =9 and (-2)(~2)(~=2) = -8. Hence, Column A is larger and the answer is (A).

Method II: Even exponents destroy negative numbers and odd exponents preserve negative numbers.

Thus, (=3) is positive and (-2)° is negative. Hence, Column A is larger. Caution, -3 is not positive
because the exponent does not apply to the negative unless the negative sign is within the parentheses.

[ 23 \4 (2y3 )4 a a
Lz X102 7 X0 - by the rule (ﬁ) -
L X ) (xz) y ya
4
2! (y3) 10
eanb by the rule (xy)® = x¢ - y*
()
4. .12
27 b
g 10 _ by the rule (xa) = x4
x
a
241252 2 by the rule x_b = x4b
x

The answer is (A).

J(31-6)(16+9) =
V25-25 =
25425 =

5-5=
25

The answer is (C).

4.

Begin by completely factoring 20:
208 = (2-2-5)% =
8.~8 .28 _ a_ _a,. ax
2°-2°-5% = byRule3,(xy) =x""y

21658 by Rule 1, x¢ xb = xatb

The expression 216 represents all the factors of 208 of the form 2. Hence, 16 is the largest such number,
and the answer is (E).

5.

Begin by factoring 55 in the top expression in Column A:

55 (5-11)°
555 555
5.145
5°-117 a_ _a..a
ST_ by Rule 3, (xy) =x" Yy
5 a
11 X 1
— by Rule 5, — =
550 xb xb—a

Note, Rule 3 can be extended to any number of terms by repeatedly applying the rule. For example,

(xyz)" = ([xy]z)‘Z = [xy]” Z" = x"y"2".



Exponents & Roots

The answer is (C). Note, in quantitative comparison problems that involve very unusual expressions,
typically the answer is (C). Apparently, the writers of the GRE see some irony in the fact that two odd
looking expressions can be equal.

M 2
wox2o L (1)
6 NX —x" == —-1=1 =
Vo \9)
L
3 81
The answer is (A).
3 b
7. (9x) =93 - by the rule (xa) = x?
3x
(32) = since 9 = 32
b
36x again by the rule (x“) =x"

The answer is (C). Note, this is considered to be a hard problem.

8. Taking the cube root of both sides of X = y3 yields x = y. Plugging this result into Column B yields

xXy=yy= yz. Hence, the columns are equal, and the answer is (C).

9.  Taking the square root of both sides of X% = y2 yields x = +y. Now, if x =y, then xy = yy = y2, and

the columns are equal. However, if x =y, then xy = —yy = — yz, and the columns are unequal. The answer
is (D).

10. Factoring both columns yields

V5

V3

Applying the rule &xy =¥/ x%/y yields

V93 V549
V3 V5

Canceling the common factors in both columns yields

N9 N

The answer is (C).
11. Plugging x = 4 into the expression —22'* +2 yields

22 402 22240 24 40 = 16+2=-14

The answer is (A).
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2 | 2
2. 25+ 1(;)6 r \‘;“ G +2x) = since 25+ 10x + x” factors into (5 + x)°

8/ x

5+x)
¥= by the rule £=?
V2 y Ay
5+x . [ 2
— = since Vx~ =x
A2
2
Stx, £ = rationalizing the denominator
V2 2
NE(S + X)
2

Hence, the answer is (C).

13 245 2445 2445 444545 9+445

e , =-9-445
2-45 2-+45 2+4/5 4-5 -1

Hence, the answer is (A).
14. 21242124212 4212 24.212 222212 2 22+12 _ 2% The answer is (B).

15 /(x2y)31\3
' L xyz

Hence, the answer is (E).

Xy

= [(xz)’)g} : [”] () e P



To factor an algebraic expression is to rewrite it as a product of two or more expressions, called factors. In
general, any expression on the GRE that can be factored should be factored, and any expression that can be
unfactored (multiplied out) should be unfactored.

DISTRIBUTIVE RULE

The most basic type of factoring involves the distributive rule (also know as factoring out a common
factor):

| ax+ay=alx+y) |

For example, 3h + 3k = 3(h + k), and Sxy+45x =5xy+9-5x = Sx(y + 9). The distributive rule can be
generalized to any number of terms. For three terms, it looks like ax + ay + az = a(x + y + 7). For example,

2x+4y+8=2x+2-2y+2-4=2(x+2y+4). For another example, xzy2 +xy3 +y5 =yz()c2 +xy+y3).

Example: Ifx-y=9,then (x—%) —( —g) =

(A) —4 (B) -3 ©) 0 (D) 12 (E) 27

x - % -y+ % = by distributing the negative sign
4 4 - .
3 X - 3 y= by combining the fractions
4 . 4
3 (x-y)= by factoring out the common factor 3
%(9)= sincex—y=9
12

The answer is (D).
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Example:
Column A Column B
920 _ 519 28
11

220 _219 2]9+1 _219

o o1l
219 .91 _ 519
—= by the rule x¢-x? = x9**
2
2(2-1) o _
ST = by the distributive property ax + ay = a(x + y)
219
oIl =
28 by the rule x_b =xit
X

Hence, the columns are equal, and the answer is (C).

DIFFERENCE OF SQUARES

One of the most important formulas on the GRE is the difference of squares:

-y’ =(x+y)x-y)

Caution: a sum of squares, X2+ yz, does not factor.

2
Example: If x = -2, then Lt 2
4x+8
(A) 2(x-2) (B) 2(x-4) ©) 8(x+2) D) x-2 (B) x+4

In most algebraic expressions involving multiplication or division, you won’t actually multiply or divide,
rather you will factor and cancel, as in this problem.

8x* =32
4x+8
8(x* - 4)

—— L= by the distributive property ax + ay = a(x + y)
4(x + 2)

8(x+2)(x-2)

4(x+2) = by the difference of squares x% - y2 = (x + y)(x - y)

2(x—2) by canceling common factors

The answer is (A).



Factoring

PERFECT SQUARE TRINOMIALS

Like the difference of squares formula, perfect square trinomial formulas are very common on the GRE.

x? +2xy +y° =(x+y)2
x? -2xy +y* =(x—y)2

For example, x* +6x +9 = x* + 2(3x) + 3% = (x+ 3)2. Note, in a perfect square trinomial, the middle term
is twice the product of the square roots of the outer terms.

Example: If 1> = 2rs+s> =4, then (r - 5)6 =
A) -4 (B) 4 © 8 (D) 16 (E) 64

r?-2rs+s? =4

(r- s)2 =4 by the formula x* - 2xy + y* = (x - y)2
3
[(r - s)z] =43 by cubing both sides of the equation
(r-s)® =64 by the rule (x” )b = x

The answer is (E).

GENERAL TRINOMIALS

x*+(a+b)x+ab=(x+a)x+b)

The expression x” +(a +b)x +ab tells us that we need two numbers whose product is the last term and

whose sum is the coefficient of the middle term. Consider the trinomial x2 + 5x +6. Now, two factors of

6are 1 and 6, but 1 + 6 # 5. However, 2 and 3 are also factors of 6, and 2 + 3 = 5. Hence, X2 +5x+6=
(x+2)(x+3).

Example:
Column A X2 _-7x-18=0 Column B
X 7

Now, both 2 and -9 are factors of 18, and 2 + (-9) =—7. Hence, x> - 7x-18 = (x +2)(x-9) = 0. Setting

each factor equal to zero yields x + 2 =0 and x — 9 = 0. Solving these equations yields x =-2 and 9. If x =
—2, then Column B is larger. However, if x = 9, then Column A is larger. This is a double case, and the
answer is (D).

COMPLETE FACTORING

When factoring an expression, first check for a common factor, then check for a difference of squares, then
for a perfect square trinomial, and then for a general trinomial.

Example: Factor the expression 2x> —2x? —12x completely.
Solution: First check for a common factor: 2x is common to each term. Factoring 2x out of each term
yields 2x(x2 -x- 6). Next, there is no difference of squares, and x*—x-6isnota perfect square trino-

mial since x does not equal twice the product of the square roots of x* and 6. Now, —3 and 2 are factors of

—6 whose sum is —1. Hence, 2x(x2 -Xx- 6) factors into 2x(x — 3)(x + 2).
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Problem Set T:

1. If3y+5=7x,then2ly—49x =
(A) —40 (B) -35 (©) -10 D) 0 (E) 15

2. Ifx-y=p,then 2x2—4xy+2y2=

(A) p (B) 2p (C) 4p ®) p’ (E) 2p’
3. Column A Column B
4.2(3.3) 4(3.3) +0.2(3.3)
4. Column A xy =0 Column B
(X - )’)2 x?+y?
5.
COlumn A 5y2 _ 20y + 15 - O COlumn B
Twice the difference of the 5

roots of the equation

6. Column A x#=—2 Column B
7x% +28x +28 7
(x+2)?
- 7%+ 78 _
8
1 7 77 8 9
@) 2 ® 2 (©) 3 D) 7 (E) 7

8. Ifx+y=10andx—y=5,then x* —y* =
(A) 50 (B) 60 () 75 (D) 80 (E) 100

9. Column A Column B

x(x—y)—zx—y) x—-y)x—2)

10. If (x - y)2 = x? + y?, then which one of the following statements must also be true?
I. x=0
II. y=0
. xy=0
(A) None (B) Tonly (C) II only (D) I only (E) II and III only



Factoring

11.

12.

13.

If x and y are prime numbers such that x >y > 2, then x% - y2 must be divisible by which one of the

following numbers?

(A) 3
(B) 4
© 5
® 9
(E) 12

X-y Xy —Xx
(A) —42
(B) 172
©) 1.1
D) 3
(E) 53
Column A x+y:2\/g
X

Column B

y
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Answers an lution Problem T

1. First, interchanging 5 and 7x in the expression 3y + 5 = 7x yields 3y — 7x = -5. Next, factoring
21y — 49x yields

21y —49x =

7-3y-7Tx=

7By -T7x) =
7(=5) = since 3y — 7x =-5

=35

The answer is (B).
2. 22 —4xy+2y2

2(x2 -2xy+ y2)

by factoring out the common factor 2

Z(X - y)2 = by the formula x2 -2xy+ y2 = (x - y)2
2p? sincex—y=p
The answer is (E).
3. 4(3.3) +0.2(3.3) =
334+0.2)= by the distributive property
3.3(4.2)

Hence, the columns are equal, and the answer is (C).

4. Applying the formula X2 - 2xy + y2 = (x - y)2 to Column A yields

Column A xy =0 Column B

)62—2xy+y2 x2+y2

Recall that you can subtract the same term from both sides of a quantitative comparison problem.
Subtracting x2 and y2 from both columns yields
Column A xy=0 Column B
—2xy 0

Now, if x and y have the same sign, then —2xy is negative and Column B is larger. However, if x and y
have different signs, then —2xy is positive and Column A is larger. Hence, the answer is (D).

5.  Begin by factoring out the common factor in the equation 5 y2 -20y+15=0:
S(y2 —4y+3)=0
Dividing both sides of this equation by 5 yields
y2 —4y+3=0

Since 3 + 1 =4, the trinomial factors into
O-3)-1D=0
Setting each factor equal to zero yields
y-3=0and y—1=0
Solving these equations yields y = 3 and y = 1. Now, the difference of 3 and 1 is 2 and twice 2 is 4.

Further, the difference of 1 and 3 is —2 and twice -2 is —4. Hence, in both cases, Column B is larger. The
answer is (B).



Factoring

7x% +28x+28

6.
(x+2)?
7(x2 +dx+ 4)
e by factoring out 7
(x+2)
2
7 2
L)z = by the formula X2+ 2xy + y2 = (x + y)2
(x+2)
7 by canceling the common factor (x +2)?
The answer is (C).
. 7478
8
8. 8
u= since 70 =787
8
8
@ = by factoring out the common factor 78
7°(8) _
8
78
Hence, the answer is (D). Note, this is considered to be a very hard problem.
8. X% - y2 =
x+x-y) = since x2 — y2 is a difference of squares
(10)(5) = sincex+y=10andx—y=35
50

The answer is (A). This problem can also be solved by adding the two equations. However, that approach
will lead to long, messy fractions. Writers of the GRE put questions like this one on the GRE to see
whether you will discover the shortcut. The premise being that those students who do not see the shortcut
will take longer to solve the problem and therefore will have less time to finish the test.

9. Noticing that x — y is a common factor in Column A, we factor it out: x(x — y) — z(x — y) = (x — y)(x — 2).
Hence, the columns are equal, and the answer is (C).

Method II Sometimes a complicated expression can be simplified by making a substitution. In the
expression x(x — y) — z(x — y) replace x — y with w:

XW —Zw
Now, the structure appears much simpler. Factoring out the common factor w yields
w(x —2z)
Finally, re-substitute x — y for w:
(x—-y)x-2)

10. (x - y)2 e y2
X2 - 2xy + y2 -x24 y2 by the formula x2 -2xy+ y2 = (x—y)2

—2xy=0 by subtracting x2 and y2 from both sides of the equation

xy=0 by dividing both sides of the equation by -2
Hence, Statement III is true, which eliminates choices (A), (B), and (C). However, Statement II is false.
For example, if y =5 and x =0, then xy =0-5=0. A similar analysis shows that Statement I is false. The

answer is (D).
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11. The Difference of Squares formula yields x? - y2 = (x + y)(x—y). Now, both x and y must be odd

because 2 is the only even prime and x >y > 2. Remember that the sum (or difference) of two odd numbers
is even. Hence, (x + y)(x —y) is the product of two even numbers and therefore is divisible by 4. To show
this explicitly, let x + y = 2p and let x — y = 2q. Then (x + y)(x —y) = 2p-2q = 4pq. Since we have written
(x +y)(x —y) as a multiple of 4, it is divisible by 4. The answer is (B).

Method II (substitution):
Letx=5and y =3, thenx >y >2 and x? - y2 =52 -3% = 25-9 = 16. Since 4 is the only number listed
that divides evenly into 16, the answer is (B).

12. Solution:

xy + x?

2 -

Xy —x

x(y+x

Ey—; = by factoring out x from both the top and bottom expressions

x(y—-x

PALAS by canceling the common factor x

y-x

(x;y) = by factoring out the negative sign in the bottom and then rearranging

_rry by recalling that a negative fraction can be written three ways: 4 a4
xX-y -b b b
1 . |

-— by replacing Yy with —
2 xX-y 2

The answer is (B).

13. The only information we have to work with is the equation x + y = 2\;5_ Since radicals are awkward
to work with, let’s square both sides of this equation to eliminate the radical:

(x + y)2 = (2@‘@)2
Applying the Perfect Square Trinomial Formula to the left side and simplifying the right side yields
X2+ 2)cy+y2 =4xy
Subtracting 4xy from both sides yields
x2 - 2xy + y2 =0
Using the Perfect Square Trinomial Formula again yields
(x-y) =0

Taking the square root of both sides yields

Simplifying yields

Finally, adding y to both sides yields

The answer is (C).



A mathematical expression that contains a variable is called an algebraic expression. Some examples of
algebraic expressions are x2, 3x — 2y, 2z( y° - Lz). Two algebraic expressions are called like terms if both
the variable parts and the exponents are identiczal. That is, the only parts of the expressions that can differ
are the coefficients. For example, 5 y3 and % y3 are like terms, as are x + y2 and —7(x + yz). However,
x> and y® are not like terms, nor are x —y and 2 — y.

ADDING & SUBTRACTING ALGEBRAIC EXPRESSIONS

Only like terms may be added or subtracted. To add or subtract like terms, merely add or subtract their
coefficients:

x2 +3x2 = ¢! +3)x% =4x?

24/x =5vx = (2 -5)x = -3/x

2 2 2 2
.5(x+l) +.2(x+l) =(.5+.2)(x+l) =.7(x+l)
y y y y
(357 +7x% + 20+ 4) + (207 =20~ 6] =32 +(7+2)x% +(2 - 2)x + (4~ 6) = 3x* +9x? -2

You may add or multiply algebraic expressions in any order. This is called the commutative property:

[ x+y=y+x |

Xy = yx

For example, —2x + 5x =5x + (-2x) = (5§ = 2)x =—3x and (x — y)(-3) = (-3)(x — y) = (-3)x — (-3)y = —3x + 3y.

Caution: the commutative property does not apply to division or subtraction: 2=6+3=3+6 =% and

~1=2-3=3-2=1.

When adding or multiplying algebraic expressions, you may regroup the terms. This is called the associa-
tive property:

[ x+p+2=(x+y)+z |

[ x0=0yz |

Notice in these formulas that the variables have not been moved, only the way they are grouped has
changed: on the left side of the formulas the last two variables are grouped together, and on the right side of
the formulas the first two variables are grouped together.
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For example, (x —2x) + 5x = (x + [-2x]) + Sx =x + (-2x + 5x) =x + 3x = 4x

and

24x = 2x(12x) = 2x(Bx4x) = (2x3x)4x = 6x4x = 24x.

The associative property doesn't apply to division or subtraction: 4 =8+2=8+(4+2)=(8+4)+2=2+2=1
and

-6=-3-3=(-1-2)-3=-1-(2-3)=-1-(-1)=-1+1=0.

Notice in the first example that we changed the subtraction into negative addition: (x — 2x) = (x + [ 2x]).
This allowed us to apply the associative property over addition.

PARENTHESES

When simplifying expressions with nested parentheses, work from the inner most parentheses out:
Sx+(@—-2x-3x)=5x+—-(=x)=5x+(y+x)=6x +y

Sometimes when an expression involves several pairs of parentheses, one or more pairs are written as
brackets. This makes the expression easier to read:

2x(x—[y+2x -y =
2x(x — [y +2x—=2y]) =
2x(x - [2x—y]) =
2x(x —2x+y) =
2x(—x +y) =
2x% 4 2xy

ORDER OF OPERATIONS: (PEMDAS

When simplifying algebraic expressions, perform operations within parentheses first and then exponents
and then multiplication and then division and then addition and lastly subtraction. This can be remembered
by the mnemonic:

PEMDAS
Please Excuse My Dear Aunt Sally

Example 1: 2—(5—33[4+2+]])=

(A) 21 B) 32 (C) 45 (D) 60 (E) 78
2-(5-3"[4+2+1])

2- (5 -3[2+ 1]) = By performing the division within the innermost parentheses
2- (5 - 33[3]) = By performing the addition within the innermost parentheses
2-(5-27[3) = By performing the exponentiation

2-(5-81)= By performing the multiplication within the parentheses
2-(-76) = By performing the subtraction within the parentheses
2+76= By multiplying the two negatives
78

The answer is (E).
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FOIL MULTIPLICATION

You may recall from algebra that when multiplying two expressions you use the FOIL method: First,
Outer, Inner, Last:

o

F

—
X+ y)(X+y)=XX+Xy + Xy +Yyy
L1

L
L
Simplifying the right side yields (x + y)(x + y) = x? +2xy +y*. For the product (x — y)(x — y) we get

(x=y)(x=y)=x* =2xy+y*>. These types of products occur often, so it is worthwhile to memorize the

formulas. Nevertheless, you should still learn the FOIL method of multiplying because the formulas do not
apply in all cases.

Examples (FOIL):

(2—y)(x—y2)=2x—2y2—xy+yy2 =2)c—2y2—xy+y3

(l—y>(x—l) =lx—ll—xy+yl=l—i—xy+1=2—i—xy
X y, o x xy y Xy Xy

DIVISION OF ALGEBRAIC EXPRESSIONS
When dividing algebraic expressions, the following formula is useful:
Xty _x.Y
Z z Z
This formula generalizes to any number of terms.

Examples:
2 2
X7+ X -
A I L T
X X X x X
2 3 2 3
X +2y-x X 2 X o 2 _ 2 2
X x° xT x x X X

When there is more than a single variable in the denomination, we usually factor the expression and then
cancel, instead of using the above formula.

2
Example2: ~ —2%+1_
x-1

(A) x+1 B) =x-1 (©) =x+1 D) x-1 E) x-2

X -2x+1 _(x—l)(x—l)
x-1 x-1

= x —1. The answer is (D).
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Problem Set U:

1.

10.

If (x2 +2)(x - x3) =
(A) x*-x*+2 B) -x’-x*+2x (C) x°-2x D) 3x°+2x  (E) x> +x°+2x

_2(3_X[M]_7+2.32) _
X

(A) 2y— 11 (B) 2y + 1 C) x-2 (D) x+22 (E) 2y-22

For all real numbers a and b, where a-b + 0, let a(b = ab — 1, which of the following must be true?
1. adb=bda
1I. & =101

a
L (agb)(c = a(bic)
(A) Tonly (B) II only (C) lonly (D) Iand II only (E) Tand III only
(e LN (g a)? =
\F+y) ~2x=d)
(A) -3x? —15x +% (B) 3x*+16x  (C) -3x> +17x - % (D) 5x? +64—5 (E) 3x2
5 1
If x=2and y=-3, then y —(x—[y+5D -2:3=

(A) —% (B) —% © 0 D) 31 (B 4

W -y @ () O (F) o () ® ()

it % =-2 then 279.
b 3 a
5 5 1
A) —-= B) -= C -— D) 0 E) 7
(A) 5 (B) 3 © 3 D) (E)
The operation * is defined for all non-zero x and y by the equation x *y = 2. Then the expression
y

(x-2)* *x is equal to
(A) x—4+i B) 4+i © 4 (D) 1+i (E) 1—4x+i

X X X X X

(247 )(4 -7 )(—2x) -

(A) 78x-4xy7 (B) V7x  (C) —2x-4x\7 (D) -2x (E) 4x\7

If the operation * is defined for all non-zero x and y by the equation x *y = (xy)2 , then (x * y) *z=
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11.

12.

13.

14.

15.

16.

17.

18.

If p=z+ 1/zand g = z — 1/z, where z is a real number not equal to zero, then (p + ¢)(p — q) =

(A) 2
B) 4
© <z
1
(D) Z
1
(EB) zz*-—
2
Column A
x>+ y2
Column A Only two of the three variables
a, b, and c are equal to 1, and
the other number is —1
ab + bc + ca

If x* +y2 = xy, then (x+y)4 =

(A) xy

B) x%y*
© 9)62)/2
® (2 +y?)
E) x*+y?

C+x2+y)-2+x)-2+y)=

(A) 2y
B) xy
(C) x+y
D) x-y
(E) x+y+xy
Column A r=1
2r
Column A a=b
2ab

If x? +y2 =2ab and 2xy=a2 +b2,Witha,b,x,y>0,thenx+y=

(A) ab
B) a-b
C) a+b

(D) Va*+b?
(E) +a*-b?

Column B

(x+y)

Column B

Column B

r?+1

Column B

a’ +b?
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Answers an lution Problem

1. (x2 + 2)(x - x3) = x2x - x2x3 +2x - 2x3 = x3 - x5 +2x - 2x3 = —xs - x3 + 2x. Thus, the answer

is (B).
2. —2(3—XM:|—7+2‘32 -
X
_2(3_)6[3*'_3’
X

23-3-y-7+18)=
2=y +11) =
2y —22
The answer is (E).

3. alb=ab-1=ba-1=>b{a. Thus,]is true, which eliminates (B) and (C).

& aa -1

zl-1-1=1-1=0= l(}l. Thus, II is false, which eliminates (D).
a a

(aQb)c = (ab-1)Qc = (ab—1)c -1 =abc —c -1 = a(bc —1) = a(bc 1) -1 = abc - a -1 = a(b{c). Thus,
III is false, which eliminates (E). Hence, the answer is (A).

2
4. (x+%) ~(2x-4)? =
x2 +2x%+ (%)2 —[(2x)2 —2(2x)4+42]=

x2+x+%—4x2+16x—16=
—3x2+17x—§
4

Hence, the answer is (C).

5. yz—(x—[y+—
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9—2—2-3=
2
9-2 _¢-
2
3-2 .
2
_3
2
The answer is (B).
2
6 4(xy)3 +(x3 —y3) =

2
(3 +5)
The answer is (E)
7 bma b a b3 1 3.2 7322 5 e answeris (A).
a a a a 2 2 2 2 2
o2 2 2
8. (x—2)2*x=(x 2 _x drrd a7 _dx d_ 4.4 The answer is (A).
x x X x X x
9. (247)(4-7)(-2x) =

7)(-
(2:4-2v7 + 447 -V737)(-22)
)

(8+2+7 - 7)(-2x)

(-
(1+2+7)(-24)
1(-2x)+27(-2x) =

“2x—4x\7

The answer is (C).

2 2
10. (x * y) * o (xy)2 ¥ g ((xy)zz) = ((xy)Z) 2= (xy)412 = x4y422. The answer is (B).
11. Since we are giventhat p=z+ 1/zand g=z-1/z,

p+q=G@+1)+@z-1/)=z+ l/z+z-1/z7=2z.
p—-q=@+1lz-(z-1l=z+1l/z—-z+ 1/z=2/z

Therefore, (p + q¢)(p — q) = (22)(2/z) = 4. The answer is (B).
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12.  From the Perfect Square Trinomial formula, Column B becomes
()c+y)2 =x2 +y2 +2xy

This shows that (x + y)2 differs from x? + y® by 2xy. (Note that 2xy may be positive, negative, or zero.)

If 2xy is positive, (x + y)2 is greater than x? +y*. (Because a number added to x* + y> made it as large as

(x + y)z.)

If 2xy is negative, (x + y)z is less than x2 + yz. (Because a number subtracted from x? + y2 made it as

small as (x + y)z.)

Since 2xy can be positive or negative, we cannot determine which is the greater of the two terms. The
answer is (D).

Method II (Substitution):

Lety=0:
Column A Column B
x*+0? (x+0)?
Reducing yields
x? x?

In this case, the columns are equal.

Next,lety=1andx=1:
Column A Column B

12 +17 (1+1)
Performing the operations yields

1+1 22
Performing the operations yields

2 4
In this case, the columns are not equal. This is a double case, and the answer is (D).
13. Suppose a =—1. Then b = ¢ = 1. Plugging this information into Column A yields
ab+bc+ca=D)1)+M)(A)+ D)) =-1

In this case, Column B is larger. In turn, plugging in —1 for b and ¢ will return the same result (you should

check this). Hence, the answer is (B).

14. Adding 2xy to both sides of the equation x4+ y2 = xy yields

x? +y2 +2xy =3xy

(x + y)2 =3xy from the formula (x + y)2 = x> +2xy+y°
Squaring both sides of this equation yields

(x + y)4 = (3xy)2 = 9x2y2

The answer is (C).
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15.  Solution: C+02+y)-2+x)-Q2+y)=
44+2y+2x+xy-2—-x-2-y=
X+y+xy

The answer is (E).

16. Subtracting 2r from both columns yields
Column A r=l Column B

0 r?=2r+1

According to the Perfect Square Trinomial formula, (r - 1)2 =r? = 2r +1. Plugging this into Column B
yields

Column A r=1 Column B
0 (r-1y

Since r = 1, (r - 1)2 is always greater than 0. Hence, Column B is larger, and the answer is (B).

17.  Subtracting 2ab from both columns yields
Column A Column B
0 a* -2ab +b*

According to the Perfect Square Trinomial formula, (a — b)2 = a* - 2ab + b*. Plugging this into Column B
yields

Column A Column B
0 (a-b)’

Since a = b, a— b = 0. Hence, (a - b)2 is greater than 0, and the answer is (B).

18.  Writing the system of equations vertically yields

x> +y* =2ab

2xy =a’ +b*
Adding the equations yields
x? +2xy+y® =a® +2ab + b*
Applying the Perfect Square Trinomial formula to both the sides of the equation yields

2 2
(x+y) =(a+b)
x+y=a+b by taking the square root of both sides and noting all numbers are positive

The answer is (C).
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Problems involving percent are common on the GRE. The word percent means “divided by one hundred.”
. 1
When you see the word “percent,” or the symbol %, remember it means —. For example,

25 percent

Vool

25><L=l
100 4

To convert a decimal into a percent, move the decimal point two places to the right. For example,

0.25 =25%

0.023 =2.3%

1.3=130%
Conversely, to convert a percent into a decimal, move the decimal point two places to the left. For
example,

47% = .47

3.4% = .034

175% = 1.75

To convert a fraction into a percent, first change it into a decimal (by dividing the denominator [bottom]
into the numerator [top]) and then move the decimal point two places to the right. For example,

% =0.875=87.5%

Conversely, to convert a percent into a fraction, first change it into a decimal and then change the decimal
into a fraction. For example,

80% =.80 = -0 _ 4
100 5

Following are the most common fractional equivalents of percents:

331% = 1 20% = 1
3 3 5
661% = 2 40% = 2
3 3 5
25% = 1 60% = 3
4 5

50% = 1 80% = 4
2 5
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1]
W Percent problems often require you to translate a sentence into a mathematical equation.
Q

Example 1: What percent of 25 is 57
(A) 10% (B) 20% (©) 30% D) 35% (E) 40%
Translate the sentence into a mathematical equation as follows:

What percent of 25 is

Voo

1
X 100 - 25 =5
2)c =5
100
lx=5
4
x=20
The answer is (B).
Example 2: 2 is 10% of what number
(A) 10 B) 12 (©) 20 (D) 24 (E) 32

Translate the sentence into a mathematical equation as follows:

2 is 10 % of what number

T |
1
2 = 10 E . X
2=£x
100
1
=—X
10
20=x

The answer is (C).

Example 3: What percent of a is 3a ?
(A) 100%  (B) 150% (C) 200% (D) 300% (E) 350%

Translate the sentence into a mathematical equation as follows:

What percent of a is 3a

A A A

1
x o0 @ = 3a

i'a=3a

100

X

—=3 by canceling the a’s
100 (by g )
x =300

The answer is (D).
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Example 4: If there are 15 boys and 25 girls in a class, what percent of the class is boys?
(A)  10%
B) 15%
© 18%
D) 25%
E) 37.5%

The total number of students in the class is 15 + 25 = 40. Now, translate the main part of the sentence into
a mathematical equation:

what percent of theclass is boys
!

! Vol

1
X 100 40 = 15

ﬂx: 15

100

%x= 15

5

2x=175

x=375

The answer is (E).

i) Often you will need to find the percent of increase (or decrease). To find it, calculate the
W increase (or decrease) and divide it by the original amount:
Q
Amount of change

Percent of change: x 100%

Original amount

Example 5: The population of a town was 12,000 in 1980 and 16,000 in 1990. What was the percent
increase in the population of the town during this period?

1
A 3%
B) 50%
©)  75%
(D) 80%
(E)  120%

The population increased from 12,000 to 16,000. Hence, the change in population was 4,000. Now, trans-
late the main part of the sentence into a mathematical equation:

Amount of change «100% =

Percent of change: —
Original amount

2009 1009 =

12000
% x 100% =  (by canceling 4000)

331%
3

The answer is (A).
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1.

10.

11.

12.

Problem Set V:

John spent $25, which is 15 percent of his monthly wage. What is his monthly wage?

(A) $80 (B) $166% (C) $225 (D) $312.5 (E) $375

If a = 4b, what percent of 2a is 2b?

(A) 10% (B) 20% ©) 25% (D) 26% (E) 40%
Column A p =5¢q Column B
r=4q (g>0)
40 percent of 3p 46 percent of 3r
Column A A jar contains 24 blue Column B
balls and 40 red balls.
50% of the blue balls 30% of the red balls

In a company with 180 employees, 108 of the employees are female. What percent of the employees
are male?

(A) 5% (B) 25% (©) 35% (D) 40% (E) 60%

John bought a shirt, a pair of pants, and a pair of shoes, which cost $10, $20, and $30, respectively.
What percent of the total expense was spent for the pants?

(W) 162% () 20% (©) 30% ® 33%  (© 0%

Last year Jenny was 5 feet tall, and this year she is 5 feet 6 inches. What is the percent increase of her
height?

(A) 5% (B) 10% (©) 15% (D) 20% (E) 40%

Last month the price of a particular pen was $1.20. This month the price of the same pen is $1.50.
What is the percent increase in the price of the pen?

(A) 5% (B) 10% (C) 25% (D) 30% ®) 331 %
3

Stella paid $1,500 for a computer after receiving a 20 percent discount. What was the price of the
computer before the discount?

(A) $300 (B) $1,500 (©) $1,875 (D) $2,000 (E) $3,000

A town has a population growth rate of 10% per year. The population in 1990 was 2000. What was
the population in 19927

(A) 1600 (B) 2200 (C) 2400 (D) 2420 (E) 4000
In a class of 200 students, forty percent are girls. Twenty-five percent of the boys and 10 percent of

the girls signed up for a tour to Washington DC. What percent of the class signed up for the tour?
(A) 19% (B) 23% ©) 25% D) 27% (E) 35%

If 15% of a number is 4.5, then 45% of the same number is

(A) 1.5 (B) 3.5 (€) 135 D) 15 (B) 45
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Answers an lution Problem

1. Consider the first sentence: John spent $25, which is 15 percent of his monthly wage. Now, translate

the main part of the sentence into a mathematical equation as follows:

25 is 15 % of his monthly wage

A Y

1
25 = 15 m . X
25=£x
100
2500 = 15x
£ 2500500602
15 3 3

The answer is (B).

2. Translate the main part of the sentence into a mathematical equation as follows:
What percent of 2a is 2b

y Vol
1

X ﬁ'2a=2b

X 2a=2p
100

X 2(4p) = 2b

substituting a = 4b
100 ( g )

= _.8-2
100
8x _
100

8x = 200
x=25

The answer is (C).

(canceling b from both sides)

Remark: You can substitute b = a/4 instead of a = 4b. Whichever letter you substitute, you will get the
same answer. However, depending on the question, one substitution may be easier than another.

3. Since more than one letter is used in this question, we need to substitute one of the letters for the other
to minimize the number of unknown quantities (letters).

40  percent  of

y Y y

0 @ —

=—x3
100 P
(substitute p = 5q)

x 3(5
=100 (59)

_ 600g

"~ 100
= 6q

3p

|

46  percent of 3r

Y y Vool

1
46 — X 3r
100
= 46 x 3r
100
(substitute r = 4q)
x 3(4
=100 (49)
_552¢q
100
=5.52¢q

Since g >0, 6 > 5.52¢g. Hence, Column A is greater than Column B. The answer is (A).
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4. 50 % of  the blue balls 30 % of the red balls

| | | | | | | |

1 1
_— X _ X 40

50 100 24 30 100
_ 50x24 _30x40

100 100
_ 1200 _ 1200

100 100

= 12 = 12

Hence, Column A equals Column B, and the answer is (C).

5. Since female employees are 108 out of 180, there are 180 — 108 = 72 male employees. Now, translate
the main part of the sentence into a mathematical equation as follows:

What percent of the employees are male

| | | | o
1
X @ 180 = 72
@x:72
100

100 180 100
— X —Xx= —
180 100 180
x =40

x 72

The answer is (D).

6. The total expense is the sum of expenses for the shirt, pants, and shoes, which is
$10 + $20 + $30 = $60. Now, translate the main part of the sentence into a mathematical equation:

What  percent of the total expense was spent for  the pants

y J J J J y
1

X 100 60 = 20
6—Ox =20
100
60x = 2000 (by multiplying both sides of the equation by 100)
X = % (by dividing both sides of the equation by 60)
x= 100 551

3 3

The answer is (D).

7.  First, express all the numbers in the same units (inches):

. L 124 .
The original height is 5 feet =5 feet x %hes = 60 inches
eet

The change in height is (5 feet 6 inches) — (5 feet) = 6 inches.
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Now, use the formula for percent of change.

Amount of change

Percent of change: x100% =

Original amount

s x 100% =
60
% x 100% = (by canceling 6)

10%

The answer is (B).

8.  The change in price is $1.50 — $1.20 = $.30. Now, use the formula for percent of change.

Amount of change «100% =

Original amount

.30 x 100% =

l x 100% =
4

25%

The answer is (C).

9.  Let x be the price before the discount. Since Stella received a 20 percent discount, she paid 80 percent
of the original price. Thus, 80 percent of the original price is $1,500. Now, translate this sentence into a
mathematical equation:

80 percent of theoriginal price is  $1,500

Vool y y v

1
80 100 X = 1500
&x = 1500
100
%%x = %1500 (by multiplying both sides by the reciprocal of %)
x=1875

The answer is (C).

10. Since the population increased at a rate of 10% per year, the population of any year is the population
of the previous year + 10% of that same year. Hence, the population in 1991 is the population of
1990 + 10% of the population of 1990:

2000 + 10% of 2000 =
2000 + 200 =
2200

Similarly, the population in 1992 is the population of 1991 + 10% of the population of 1991:

2200 + 10% of 2200 =
2200 + 220 =
2420

Hence, the answer is (D).
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11. Let g be the number of girls, and b the number of boys. Calculate the number of girls in the class:

Girls are 40 percent of the class

2 2 2

1
- — X
8 = 40 100 200

g= 40 x 200 = 80
100

The number of boys equals the total number of students minus the number of girls:
b=200-80=120

Next, calculate the number of boys and girls who signed up for the tour:

25 percent of boys (%x 120 = 30) and 10 percent of girls (%x 80 = 8) signed up for the tour. Thus,

30 + 8 = 38 students signed up. Now, translate the main part of the question with a little modification into a
mathematical equation:

What percent of theclass is the students who signed up for the tour

v 2 y y

1
X m . 200 = 38
@x =38
100
x=19

The answer is (A).

12. Let x be the number of which the percentage is being calculated. Then 15% of the number x is .15x.
We are told this is equal to 4.5. Hence,

A5x=4.5
Solving this equation by dividing both sides by .15 yields
xX= 41—2 =30
Now, 45% of 30 is
45(30)

Multiplying out this expression gives 13.5. The answer is (C).
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Questions involving graphs rarely involve any significant calculating. Usually, the solution is merely a
matter of interpreting the graph.

Questions 1-4 refer to the following graphs.
SALES AND EARNINGS OF CONSOLIDATED CONGLOMERATE

Sales Earnings
(in millions of dollars) (in millions of dollars)

100
90
80
70
60
50
40
30
20
10

85 86 87 88 89 90 85 86 87 88 89 90

Note: Figures drawn to scale.

1. During which year was the company’s earnings 10 percent of its sales?
(A) 85 (B) 86 ©) 87 (D) 88 (E) 90

Reading from the graph, we see that in 1985 the company’s earnings were $8 million and its sales were $80
million. This gives

B _1_10 _1ug

10 10 100
The answer is (A).

2. During what two-year period did the company’s earnings increase the greatest?
(A) 85-87 (B) 86-87 (C) 86-88 (D) 87-89 (E) 88-90

Reading from the graph, we see that the company’s earnings increased from $5 million in 1986 to $10
million in 1987, and then to $12 million in 1988. The two-year increase from ‘86 to ‘88 was $7 million—
clearly the largest on the graph. The answer is (C).



Graphs

3. During the years 1986 through 1988, what were the average earnings per year?
(A) 6 million (B) 7.5 million (C) 9 million (D) 10 million (E) 27 million
The graph yields the following information:

Year Earnings
1986 $5 million
1987 $10 million
1988 $12 million
Forming the average yields w = 2—37 =9. The answer is (C).

4.  In which year did sales increase by the greatest percentage over the previous year?
(A) 86 (B) 87 (C) 88 (D) 89 (E) 90

To find the percentage increase (or decrease), divide the numerical change by the original amount. This
yields

Year Percentage increase
y 708—080 ) —8_100 _ ‘?1 - -125%
_ 507—070 ] —7_200 _ ‘72 ~-29%
88 805_050 B % - % ~ o
N 908-080 _ % _ é -12.5%

N % _ % _ % ~11%

The largest number in the right-hand column, 60%, corresponds to the year 1988. The answer is (C).

5. If Consolidated Conglomerate’s earnings are less than or equal to 10 percent of sales during a year,
then the stockholders must take a dividend cut at the end of the year. In how many years did the
stockholders of Consolidated Conglomerate suffer a dividend cut?

(A) None (B) One (C) Two (D) Three (E) Four

Calculating 10 percent of the sales for each year yields

Year 10% of Sales (millions) Earnings (millions)
85 .10x80 =28 8
86 A0x70=17 5
87 10x50=5 10
88 .10x80=8 12
89 10x90 =9 11
90 .10x100 =10 8

Comparing the right columns shows that earnings were 10 percent or less of sales in 1985, 1986, and 1990.
The answer is (D).
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Problem Set W:

Questions 1-5 refer to the following graphs.

PROFIT AND REVENUE DISTRIBUTION FOR ZIPPY PRINTING, 1990-1993, COPYING AND
PRINTING.

Total Profit Total Revenue
(in thousands of dollars) (in millions of dollars)

700

B

600

500

400 T

Printing

- Copying

300

200 4
100 4

0 4

90 91 92 93

Distribution of Profit from Copying, 1992
(in thousands of dollars)

Individual

45% ﬁ e o

mhk

Corporate
35%

Government
20%
1. In 1993, the total profit was approximately how much greater than the total profit in 1990?
(A) 50 thousand (B) 75 thousand  (C) 120 thousand (D) 200 thousand (E) 350 thousand

2. In 1990, the profit from copying was approximately what percent of the revenue from copying?
(A) 2% B) 10% (©) 20% D) 35% (E) 50%
3. In 1992, the profit from copying for corporate customers was approximately how much greater than
the profit from copying for government customers?
(A) 50 thousand (B) 80 thousand  (C) 105 thousand (D) 190 thousand (E) 260 thousand
4.  During the two years in which total profit was most nearly equal, the combined revenue from printing
was closest to
(A) 1 million (B) 2 million (C) 4.5 million (D) 6 million (E) 6.5 million

5. The amount of profit made from government copy sales in 1992 was
(A) 70 thousand (B) 100 thousand (C) 150 thousand (D) 200 thousand (E) 350 thousand
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Questions 6-10 refer to the following graphs.

DISTRIBUTION OF CRIMINAL ACTIVITY BY CATEGORY OF CRIME FOR COUNTRY X IN 1990
AND PROJECTED FOR 2000.

Criminal Population: 10 million

Vice
17%

Murder

5%
White
Collar
38% Assault

20%

Robbery
20%

1990

Criminal Population: 20 million

Vice

White 15%

Collar
30%

Murder
10%

Assault
20%

Robbery
25%

2000 (Projected)

6.  What is the projected number of white-collar criminals in 2000?

(A) 1 million (B) 3.8 million

(C) 6 million

(D) 8 million (E) 10 million

7.  The ratio of the number of robbers in 1990 to the number of projected robbers in 2000 is

2 3
(A) 5 (B) 5 © 1

5

® -

2

8. From 1990 to 2000, there is a projected decrease in the number of criminals for which of the follow-

ing categories?
I. Vice
II. Assault
III. White Collar

(A) None (B) Ionly (C) I only

(D) II and III only

(E) 111, and TIT

9.  What is the approximate projected percent increase between 1990 and 2000 in the number of crimi-

nals involved in vice?
(A) 25% (B) 40% (C) 60%

(E) 85%

10. The projected number of Robbers in 2000 will exceed the number of white-collar criminals in 1990 by

(A) 1.2 million (B) 2.3 million

(C) 3.4 million

(D) 5.8 million (E) 7.2 million
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Questions 11-15 refer to the following graph.

SALES BY CATEGORY FOR GRAMMERCY PRESS, 1980-1989
(in thousands of books)

100
3.

90 7

---®-- Fiction I )
—I—Nonfictionl '

80

70 L

60

50

40

30

20

10

0 4
1980 1981 1982 1983 1984 1985 1986 1987 1988 1989

11. In how many years did the sales of nonfiction titles exceed the sales of fiction titles ?
(A) 2 (B) 3 © 4 D) 5 (E) 6

12. Which of the following best approximates the amount by which the increase in sales of fiction titles
from 1985 to 1986 exceeded the increase in sales of fiction titles from 1983 to 19847

(A) 31.5 thousand
(B) 40  thousand
(C) 49.3 thousand
(D) 50.9 thousand
(E) 68  thousand

13. Which of the following periods showed a continual increase in the sales of fiction titles?
(A) 1980-1982 (B) 1982-1984 (C) 1984-1986 (D) 1986-1988 (E) 1987-1989

14.  'What was the approximate average number of sales of fiction titles from 1984 to 19887

(A) 15 thousand (B) 30 thousand (C) 40 thousand (D) 48 thousand (E) 60 thousand

15. By approximately what percent did the sale of nonfiction titles increase from 1984 to 19877
(A) 42% B) 50% (C) 70% (D) 90% (E) 110%
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Questions 16-20 refer to the following graph.

16.

17.

18.

19.

20.

AUTOMOBILE ACCIDENTS IN COUNTRY X: 1990 TO 1994
(in ten thousands)

1904 |
199
1902 |
1901 |
1990 |
0 10 20 30 40 50
CARS IN COUNTRY X
(in millions)
1994
1993 |
1902 |
1991 |
1990 _
0 5 10 15 20

Approximately how many millions of cars were in Country X in 19947

(A) 1.0 (B) 4.7 (©) 9.0 (D) 155  (B) 175

The amount by which the number of cars in 1990 exceeded the number of accidents in 1991 was
approximately

(A) 0.3 million (B) 0.7 million (C) 1.0 million (D) 1.7 million (E) 2.5 million

The number of accidents in 1993 was approximately what percentage of the number of cars?

(A) 1% B) 1.5% (C) 3% (D) 5% (E) 10%

In which of the following years will the number of accidents exceed 500 thousand?

(A) 199
(B) 1995
(C) 1998
(D) 2000

(E) It cannot be determined from the information given.

If no car in 1993 was involved in more than four accidents, what is the minimum number of cars that
could have been in accidents in 1993?

(A) 50 thousand (B) 60 thousand (C) 70 thousand (D) 80 thousand (E) 90 thousand
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Questions 21-25 refer to the following graphs.

21.

22.

23.

24.

25.

DISTRIBUTION OF IMPORTS AND EXPORTS FOR COUNTRY X IN 1994.

Imports Exports
200 million items 100 million items

B Autos 10%
O Textiles 20%
Food 40%
O Tech 30%

B Autos 50%
O Textiles 30%
Food 5%

O Tech 15%

How many autos did Country X export in 19947

(A) 10 million
(B) 15 million
(C) 16 million
(D) 20 million
(E) 30 million

In how many categories did the total number of items (import and export) exceed 75 million?

(A) 1 B) 2 ©) 3 (D) 4 (E) none

The ratio of the number of technology items imported in 1994 to the number of textile items exported
in 1994 is

1 3 6 3
A) 3 B) 5 © 1 D) 5 B >

If in 1995 the number of autos exported was 16 million, then the percent increase from 1994 in the
number of autos exported is

(A) 40%  (B) 47%  (C) 50% (D) 60%  (E) 65%

In 1994, if twice as many autos imported to Country X broke down as autos exported from Country X
and 20 percent of the exported autos broke down, what percent of the imported autos broke down?

(A) 1% B) 1.5%  (C) 2% (D) 4% (E) 5.5%
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Answers an lution Problem

1.  Remember, rarely does a graph question involve significant computation. For this question, we need
merely to read the bar graph. The Total Profit graph shows that in 1993 approximately 680 thousand was
earned, and in 1990 approximately 560 thousand was earned. Subtracting these numbers yields

680 — 560 = 120

The answer is (C).

2. The Total Revenue graph indicates that in 1990 the revenue from copying was about $2,600,000. The
Total Profit graph shows the profit from copying in that same year was about $270,000. The profit margin
is

Profit 270,000

= ~10%
Revenue 2,600,000

The answer is (B).

3. From the chart, the profit in 1992 for copying was approximately $340,000 of which 35% x $340,000
= $119,000 was from corporate customers and 20% x $340,000 = $68,000 was from government
customers. Subtracting these amounts yields

$119,000 — $68,000 = $51,000
The answer is (A).

4. The Total Profit graph shows that 1992 and 1993 are clearly the two years in which total profit was
most nearly equal. Turning to the Total Revenue graph, we see that in 1992 the revenue from printing sales
was approximately 2.5 million, and that in 1993 the revenue from printing sales was approximately
2 million. This gives a total of 4.5 million in total printing sales revenue for the period. The answer is (C).

5. The Total Profit graph shows that Zippy Printing earned about $340,000 from copying in 1992. The
Pie Chart indicates that 20% of this was earned from government sales. Multiplying these numbers gives
$340,000 x 20% =~ $70,000

The answer is (A).

6.  From the projected-crime graph, we see that the criminal population will be 20 million and of these
30 percent are projected to be involved in white-collar crime. Hence, the number of white-collar criminals is

(30%)(20 million) = (.30)(20 million) = 6 million
The answer is (C).

7. In 1990, there were 10 million criminals and 20% were robbers. Thus, the number of robbers in 1990
was

(20%)(10 million) = (.20)(10 million) = 2 million
In 2000, there are projected to be 20 million criminals of which 25% are projected to be robbers. Thus, the
number of robbers in 2000 is projected to be
(25%)(20 million) = (.25)(20 million) = 5 million
Forming the ratio of the above numbers yields
number of robbers in 1990
number of robbers in 2000

_2
5
The answer is (A).

8. The following table lists the number of criminals by category for 1990 and 2000 and the projected
increase or decrease:

Category Number in 1990 Number in 2000 Projected Projected

(millions) (millions) increase (millions) decrease

(millions)
Vice 1.7 3 1.3 None
Assault 2 4 2 None
White Collar 3.8 6 2.2 None
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As the table displays, there is a projected increase (not decrease) in all three categories. Hence, the answer
is (A).

9. Remember, to calculate the percentage increase, find the absolute increase and divide it by the
original number. Now, in 1990, the number of criminals in vice was 1.7 million, and in 2000 it is projected
to be 3 million. The absolute increase is thus:
3-1.7=13
Hence the projected percent increase in the number of criminals in vice is
abslol.ute increase _ 13 759,
original number 1.7

The answer is (D).

10. In 1990, the number of white-collar criminals was (38%)(10 million) = 3.8 million. From the
projected-crime graph, we see that the criminal population in the year 2000 will be 20 million and of these
(25%)(20 million) = 5 million will be robbers. Hence, the projected number of Robbers in 2000 will
exceed the number of white-collar criminals in 1990 by 5 — 3.8 = 1.2 million. The answer is (A).

11. The graph shows that nonfiction sales exceeded fiction sales in ‘81, ‘82, ‘83, ‘84, ‘85, and ‘87. The
answer is (E).

12. The graph shows that the increase in sales of fiction titles from 1985 to 1986 was approximately
40 thousand and the increase in sales of fiction titles from 1983 to 1984 was approximately 10 thousand.
Hence, the difference is

40-10=130
Choice (A) is the only answer-choice close to 30 thousand.

13.  According to the chart, sales of fiction increased from 15,000 to 20,000 to 30,000 between 1982 and
1984. The answer is (B).

14. The following chart summarizes the sales for the years 1984 to 1988:

Year Sales
1984 30 thousand
1985 11 thousand
1986 52 thousand
1987 52 thousand
1988 95 thousand
Forming the average yields:
30+11+552+52+95 _ 48

The answer is (D).

Note, it is important to develop a feel for how the writers of the GRE approximate when calculating.
We used 52 thousand to calculate the sales of fiction in 1986, which is the actual number. But from the
chart, it is difficult to whether the actual number is 51, 52, or 53 thousand. However, using any of the these
numbers, the average would still be nearer to 40 than to any other answer-choice.

15. Recall that the percentage increase (decrease) is formed by dividing the absolute increase (decrease)
by the original amount:

57-40
40

42

The answer is (A).

16. In the bottom chart, the bar for 1994 ends half way between 15 and 20. Thus, there were about
17.5 million cars in 1994. The answer is (E).
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17. From the bottom chart, there were 2 million cars in 1990; and from the top chart, there were 340
thousand accidents in 1991. Forming the difference yields

2,000,000 - 340,000 = 1,660,000
Rounding 1.66 million off yields 1.7 million. The answer is (D).

18. From the charts, the number of accidents in 1993 was 360,000 and the number of cars was
11,000,000. Forming the percentage yields

360,000
11,000,000
The answer is (C).

19. From the graphs, there is no way to predict what will happen in the future. The number of accidents
could continually decrease after 1994. The answer is (E).

20. The number of cars involved in accidents will be minimized when each car has exactly 4 accidents.
Now, from the top chart, there were 360,000 accidents in 1993. Dividing 360,000 by 4 yields

360,000 = 90,000
The answer is (E).

21. The graph shows that 100 million items were exported in 1994 and 10% were autos. Hence,
10 million autos were exported. The answer is (A).

22. The following chart summarizes the items imported and exported:

Imports Exports Total
Autos 100 10 110
Textiles 60 20 80
Food 10 40 50
Tech 30 30 60

The chart shows that only autos and textiles exceeded 75 million total items. The answer is (B).
23. In 1994, there were 200 million items imported of which 15% were technology items. Thus, the
number of technology items imported was

(15%)(200 million) = (.15)(200 million) = 30 million

In 1994, there were 100 million items exported of which 20% were textile items. Thus, the number of
textile items exported was

(20%)(100 million) = (.20)(100 million) = 20 million
Forming the ratio of the above numbers yields

number of technology items imported 30

number of textile items exp orted 0

N | W

The answer is (E).

24. Remember, to calculate the percentage increase, find the absolute increase and divide it by the
original number. Now, in 1994, the number of autos exported was 10 million (100x10%), and in 1995 it
was 16 million. The absolute increase is thus: 16 — 10 = 6. Hence, the percent increase in the number of

—abs.o{ute theredse 5 =60%. The answer is (D).
original number 10

autos exported is
25. 1If 20% of the exports broke down, then 2 million autos broke down (20%x10). Since “twice as many
autos imported to Country X broke down as autos exported from Country X,” 4 million imported autos
broke down. Further, Country X imported 100 million autos (50%x200). Forming the percentage yields

% =0.04 = 4% The answer is (D).
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TRANSLATING WORDS INTO MATHEMATICAL SYMBOLS

Before we begin solving word problems, we need to be very comfortable with translating words into
mathematical symbols. Following is a partial list of words and their mathematical equivalents.

Concept Symbol Words Example Translation
equality = s 2plus2is 4 2+2=4
equals X minus 5 equals 2 x=5=2
is the same as multiplying x by 2 is the same as dividingxby 7  2x =x/7
addition +  sum the sum of y and m is 20 y+mx=20
plus x plus y equals 5 x+y=5
add how many marbles must John add to collection P x+ P =13
so that he has 13 marbles
increase a number is increased by 10% x + 10%x
more the perimeter of the square is 3 more than the area P=3+A
subtraction —  minus X minus y x-y
difference the difference of x and y is 8 | ¥ — y| =8
subtracted x subtracted from y y—Xx
less than the circumference is 5 less than the area C=A-5
multiplication X or ® times the acceleration is 5 times the velocity a=>5v
product the product of two consecutive integers x(x+1)
of xis 125% of y x = 125%y
division +  quotient the quotient of x and y is 9 x+y=9
divided if x is divided by y, the result is 4 x+y=4

Although exact steps for solving word problems cannot be given, the following guidelines will help:

(1)  First, choose a variable to stand for the least unknown quantity, and then try to write the other
unknown quantities in terms of that variable.
For example, suppose we are given that Sue’s age is 5 years less than twice Jane’s and the
sum of their ages is 16. Then Jane’s age would be the least unknown, and we let
x =Jane's age. Expressing Sue’s age in terms of x gives Sue's age = 2x — 5.

(2)  Second, write an equation that involves the expressions in Step 1. Most (though not all) word
problems pivot on the fact that two quantities in the problem are equal. Deciding which two
quantities should be set equal is usually the hardest part in solving a word problem since it can
require considerable ingenuity to discover which expressions are equal.

For the example above, we would get (2x — 5) +x = 16.

(3)  Third, solve the equation in Step 2 and interpret the result.

For the example above, we would get by adding the x’s: 3x-5=16
Then adding 5 to both sides gives 3x =21
Finally, dividing by 3 gives x=7

Hence, Jane is 7 years old and Sue is 2x —-5=2-7 -5 =9 years old.
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MOTION PROBLEMS

Virtually, all motion problems involve the formula Distance = Rate x Time , or

D=RxT

Overtake: In this type of problem, one person catches up with or overtakes another person. The key to
these problems is that at the moment one person overtakes the other they have traveled the same distance.

Example : Scott starts jogging from point X to point Y. A half-hour later his friend Garrett who jogs 1
mile per hour slower than twice Scott’s rate starts from the same point and follows the same
path. If Garrett overtakes Scott in 2 hours, how many miles will Garrett have covered?

1 1 2
A) 23 (B) 35 ©) 4 D) 6 (E) 65

Following Guideline 1, we let r = Scott's rate. Then 2r — 1 = Garrett's rate. Turning to Guideline 2, we
look for two quantities that are equal to each other. When Garrett overtakes Scott, they will have traveled
the same distance. Now, from the formula D = Rx T, Scott’s distance is D =r x 2%

and Garrett’s distanceis D=Q2r—-1)2=4r-2

. . . 1
Setting these expressions equal to each other gives 4r-2=rx 25

Solving this equation for r gives  r =

[SSEN

Hence, Garrett will have traveled D =4r -2 = 4(%) -2= 3% miles. The answer is (B).

Opposite Directions: In this type of problem, two people start at the same point and travel in opposite

directions. The key to these problems is that the total distance traveled is the sum of the individual
distances traveled.

Example: Two people start jogging at the same point and time but in opposite directions. If the rate of
one jogger is 2 mph faster than the other and after 3 hours they are 30 miles apart, what is
the rate of the faster jogger?

A) 3 (B) 4 ©) 5 D) 6 E) 7

Let r be the rate of the slower jogger. Then the rate of the faster jogger is r + 2. Since they are jogging for
3 hours, the distance traveled by the slower jogger is D = rt = 3r, and the distance traveled by the faster
jogger is 3(r + 2). Since they are 30 miles apart, adding the distances traveled gives

3r+3(r+2)=30
3r+3r+6=30
6r+6=30
6r=24
r=4

Hence, the rate of the faster jogger is r + 2 =4 + 2 = 6. The answer is (D).
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Round Trip: The key to these problems is that the distance going is the same as the distance returning.

Example: A cyclist travels 20 miles at a speed of 15 miles per hour. If he returns along the same path
and the entire trip takes 2 hours, at what speed did he return?
(A) 15 mph (B) 20 mph (C) 22 mph (D) 30 mph (E) 34 mph
Solving the formula D=RxT for T yields T = % For the first half of the trip, this yields 7 = % = %

. . . . 4 2
hours. Since the entire trip takes 2 hours, the return trip takes 2 — 5 hours, or — hours. Now, the return

trip is also 20 miles, so solving the formula D = Rx T for R yields R = ? = 20 =20 % =30. The answer

is (D).

Compass Headings: In this type of problem, typically two people are traveling in perpendicular direc-

tions. The key to these problems is often the Pythagorean Theorem.

Example: At 1 PM, Ship A leaves port heading due west at x miles per hour. Two hours later, Ship B
is 100 miles due south of the same port and heading due north at y miles per hour. At
5 PM, how far apart are the ships?

A (4x) +(100 +2y)’
B) x+y

©  Ax*+y?

D) \(4x) +(2y)

B (4x) +(100-2y)’

Since Ship A is traveling at x miles per hour, its distance traveled at 5 PM is D = rt = 4x. The distance
traveled by Ship B is D = rt=2y. This can be represented by the following diagram:

Y
4x QO&

100 — 2y

Distance traveled by Ship B
2
} Y & between 3 PM and 5 PM,

Applying the Pythagorean Theorem yields s> = (4x)* +(100—2y)2. Taking the square root of this

equation gives s = \/(4x)2 +(100 = 2y)* . The answer is (E).

Circular Motion: In this type of problem, the key is often the arc length formula S = R, where S is the
arc length (or distance traveled), R is the radius of the circle, and 0 is the angle.




Word Problems

Example: The figure to the right shows the path of a car
moving around a circular racetrack. How many K
miles does the car travel in going from point A to 1/2 mile
point B ?
1 T \
A) 3 B) 3 (€©) = (D) 30 (E) 60
A B

When calculating distance, degree measure must be converted to radian measure. To convert degree

measure to radian measure, multiply by the conversion factor % Multiplying 60° by % yields

60 % = % Now, the length of arc traveled by the car in moving from point A to point B is S. Plugging
this information into the formula S = RO yields S = %g = % The answer is (A).
Example : If a wheel is spinning at 1200 revolutions per minute, how many revolutions will it make in
t seconds?
(A) 2t (B) 10¢ (C) 20¢ (D) 48t (E) 72t

Since the question asks for the number of revolutions in 7 seconds, we need to find the number of revolu-
tions per second and multiply that number by ¢. Since the wheel is spinning at 1200 revolutions per minute

1200 revolutions

and there are 60 seconds in a minute, we get =20rev/sec. Hence, in t seconds, the wheel

60 seconds
will make 207 revolutions. The answer is (C).

WORK PROBLEMS

The formula for work problems is Work = Rate x Time, or W = RxT. The amount of work done is

usually 1 unit. Hence, the formula becomes 1= R x T. Solving this for R gives R = %

Example : If Johnny can mow the lawn in 30 minutes and with the help of his brother, Bobby, they can

mow the lawn 20 minutes, how long would it take Bobby working alone to mow the lawn?

(A) %hour (B) %hour (©) 1 hour (D) %hours (E) 2 hours

Let r = 1/t be Bobby’s rate. Now, the rate at which they work together is merely the sum of their rates:

Total Rate = Johnny' s Rate + Bobby' s Rate

Hence, working alone, Bobby can do the job in 1 hour. The answer is (C).
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Example: A tank is being drained at a constant rate. If it takes 3 hours to drain g of its capacity, how

much longer will it take to drain the tank completely?

(A) %hour B) %hour (©) 1 hour D) %hours (E) 2 hours

. 6 . . . 6
Since = of the tank’s capacity was drained in 3 hours, the formula W = RxT becomes 7= Rx3.

. . 2 . 1 .
Solving for R gives R = I Now, since g of the work has been completed, 7 of the work remains.

. .. L . 1 2 . . 1
Plugging this information into the formula W = Rx T gives 7= x T. Solving for T gives T = 5 The

answer is (A).

MIXTURE PROBLEMS

The key to these problems is that the combined total of the concentrations in the two parts must be the same
as the whole mixture.

Example : How many ounces of a solution that is 30 percent salt must be added to a 50-ounce solution
that is 10 percent salt so that the resulting solution is 20 percent salt?

(A) 20 (B) 30 (C) 40 (D) 50  (E) 60

Let x be the ounces of the 30 percent solution. Then 30%x is the amount of salt in that solution. The final
solution will be 50 + x ounces, and its concentration of salt will be 20%(50 + x). The original amount of
salt in the solution is 10%-50. Now, the concentration of salt in the original solution plus the concentra-
tion of salt in the added solution must equal the concentration of salt in the resulting solution:

10% - 50 + 30%x = 20%(50 + x)

Multiply this equation by 100 to clear the percent symbol and then solving for x yields x = 50. The answer
is (D).

COIN PROBLEMS

The key to these problems is to keep the quantity of coins distinct from the value of the coins. An example
will illustrate.

Example : Laura has 20 coins consisting of quarters and dimes. If she has a total of $3.05, how many
dimes does she have?

(A) 3 (B) 7 (C) 10 (D) 13 (B) 16

Let D stand for the number of dimes, and let O stand for the number of quarters. Since the total number of
coins in 20, we get D + Q =20, or Q =20 — D. Now, each dime is worth 10¢, so the value of the dimes is
10D. Similarly, the value of the quarters is 250 = 25(20 — D). Summarizing this information in a table
yields

Dimes Quarters Total
Number D 20-D 20
Value 10D 25(20 - D) 305

Notice that the total value entry in the table was converted from $3.05 to 305¢. Adding up the value of the
dimes and the quarters yields the following equation:

10D + 25(20 — D) = 305
10D + 500 — 25D = 305
~15D =195
D=13

Hence, there are 13 dimes, and the answer is (D).
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AGE PROBLEMS

Typically, in these problems, we start by letting x be a person's current age and then the person's age a years
ago will be x — a and the person's age a years in future will be x + a. An example will illustrate.

Example : John is 20 years older than Steve. In 10 years, Steve's age will be half that of John's. What
is Steve's age?

(A) 2 (B) 8 (©) 10 (D) 20 (E) 25
Steve's age is the most unknown quantity. So we let x = Steve's age and then x + 20 is John's age. Ten

years from now, Steve and John's ages will be x + 10 and x + 30, respectively. Summarizing this informa-
tion in a table yields

Age now Age in 10 years
Steve X x+10
John x+20 x+30

! n

Since "in 10 years, Steve's age will be half that of John's," we get

%(x+30)=x+10

x+30=2(x+10)
x+30=2x+20
x=10

Hence, Steve is 10 years old, and the answer is (C).

INTEREST PROBLEMS

These problems are based on the formula
INTEREST = AMOUNT x TIME x RATE

Often, the key to these problems is that the interest earned from one account plus the interest earned from
another account equals the total interest earned:

Total Interest = (Interest from first account) + (Interest from second account)
An example will illustrate.

Example : A total of $1200 is deposited in two savings accounts for one year, part at 5% and the
remainder at 7%. If $72 was earned in interest, how much was deposited at 5%?

(A) 410 (B) 520 (C) 600 (D) 650 (E) 760

Let x be the amount deposited at 5%. Then 1200 — x is the amount deposited at 7%. The interest on these
investments is .05x and .07(1200 — x). Since the total interest is $72, we get

.05x +.07(1200 — x) =72
05x+84—-.07x=72

—-02x+84=172
-02x=-12
x =600

The answer is (C).
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Problem Set X:

1.

Seven years ago, Scott was 3 times as old as Kathy was at that time. If Scott is now 5 years older than
Kathy, how old is Scott?

(A) 12%  @®B) 13 (C) 131 (D) 14 (E) 14 %

Duals

2. A dress was initially listed at a price that would have given the store a profit of 20 percent of the
wholesale cost. After reducing the asking price by 10 percent, the dress sold for a net profit of 10
dollars. What was the wholesale cost of the dress?
(A) 200 B) 125 (C) 100 (D) 20 (E) 10

3. A dress was initially listed at a price that would have given the store a profit of 20 percent of the
wholesale cost. The dress sold for 50 dollars. What was the wholesale cost of the dress?
(A) 100 (B) 90 ©) 75 (D) 60 (E) Not enough information to decide

Duals

4.  The capacity of glass X is 80 percent of the capacity of glass Y. Further, glass X contains 6 ounces of
punch and is half-full, while glass Y is full. Glass Y contains how many more ounces of punch than
glass X?
A) 1 B) 3 ) 6 D) 9 (E) Not enough information to decide

5. The capacity of glass X is 80 percent of the capacity of glass Y. Further, Glass X is 70 percent full,
and glass Y is 30 percent full. Glass X contains how many more ounces of punch than glass Y?
(A) 1 B) 3 < 6 D) 8 (E) Not enough information to decide

6. Car X traveled from city A to city B in 30 minutes. The first half of the distance was covered at 50
miles per hour, and the second half of the distance was covered at 60 miles per hour. What was the
average speed of car X?

200 400 500 600 700

A) — B) — C) — D) — E) —
()11 ()11 ()11 ()11 ()11

7. Steve bought some apples at a cost of $.60 each and some oranges at a cost of $.50 each. If he paid a
total of $4.10 for a total of 8 apples and oranges, how many apples did Steve buy?
A) 1 B) 2 <© 3 D) 5 (E) 6

8. Cyclist M leaves point P at 12 noon and travels in a straight path at a constant velocity of 20 miles per
hour. Cyclist N leaves point P at 2 PM, travels the same path at a constant velocity, and overtakes M
at 4 PM. What was the average speed of N?
(A) 15 (B) 24 (©) 30 (D) 35 (E) 40

9. A pair of pants and matching shirt cost $52.50. The pants cost two and a half times as much as the

shirt. What is the cost of the shirt alone?
(A) 10 B) 15 (©) 20 (D) 27 (E) 30



Word Problems

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Jennifer and Alice are 4 miles apart. If Jennifer starts walking toward Alice at 3 miles per hour and at
the same time Alice starts walking toward Jennifer at 2 miles per hour, how much time will pass
before they meet?

(A) 20 minutes (B) 28 minutes (C) 43 minutes (D) 48 minutes (E) 60 minutes
If Robert can assemble a model car in 30 minutes and Craig can assemble the same model car in 20
minutes, how long would it take them, working together, to assemble the model car?

(A) 12 minutes (B) 13 minutes (C) 14 minutes (D) 15 minutes (E) 16 minutes
How many ounces of nuts costing 80 cents a pound must be mixed with nuts costing 60 cents a pound
to make a 10-ounce mixture costing 70 cents a pound?

(A) 3 (B) 4 <G5 D) 7 (E) 8

Tom is 10 years older than Carrie. However, 5 years ago Tom was twice as old as Carrie. How old is
Carrie?

(A) 5 B) 10 ©) 12 (D) 15 (E) 25

Two cars start at the same point and travel in opposite directions. If one car travels at 45 miles per
hour and the other at 60 miles per hour, how much time will pass before they are 210 miles apart?

(A) .5 hours (B) 1 hour (C) 1.5 hours (D) 2 hours (E) 2.5 hours

If the value of x quarters is equal to the value of x + 32 nickels, x =

(A) 8 B) 11 ©) 14 D) 17 (E) 20

Steve has $5.25 in nickels and dimes. If he has 15 more dimes than nickels, how many nickels does
he have?

(A) 20 B) 25 ©) 27 (D) 30 (E) 33

Cathy has equal numbers of nickels and quarters worth a total of $7.50. How many coins does she
have?

(A) 20 B) 25 ©) 50 (D) 62 (E) 70

Richard leaves to visit his friend who lives 200 miles down Interstate 10. One hour later his friend

Steve leaves to visit Richard via Interstate 10. If Richard drives at 60 mph and Steve drives at
40 mph, how many miles will Steve have driven when they cross paths?

(A) 56 (B) 58 (C) 60 (D) 65 (E) 80

At 1 PM, Ship A leaves port traveling 15 mph. Three hours later, Ship B leaves the same port in the
same direction traveling 25 mph. At what time does Ship B pass Ship A?

(A) 8:30 PM (B) 8:35PM (C) 9PM (D) 9:15 PM (E) 9:30 PM

In x hours and y minutes a car traveled z miles. What is the car's speed in miles per hour?

Z 60z 60 z 60 +
(A) (B) © —=— O (B) ——=
60 +y 60x +y 60 +y X+y 60z
Column A Column B
The time required to travel The time required to travel 2d

d miles at s miles per hour miles at 2s miles per hour

257



258 GRE Prep Course

22.

23.

24.

25.

26.

27.

28.

A 30% discount reduces the price of a commodity by $90. If the discount is reduced to 20%, then the
price of the commodity will be

(A) $180 (B) $210 (C) $240 (D) $270 (E) $300

In a class of 40 students, the number of students who passed the math exam is equal to half the
number of students who passed the science exam. Each student in the class passed at least one of the
two exams. If 5 students passed both exams, then the number of students who passed the math exam is

(A) 5 (B) 10 ©) 15 (D) 20 (E) 25

A train of length [, traveling at a constant velocity, passes a pole in ¢ seconds. If the same train
traveling at the same velocity passes a platform in 3¢ seconds, then the length of the platform is

(A) 0.5]
(B) I

©) 151
(D) 21
(E) 3l

If two workers can assemble a car in 8 hours and a third worker can assemble the same car in
12 hours, then how long would it take the three workers together to assemble the car?

4
C) 2—h
© 5 brs
(D) 3l hrs
2
4
E) 4— hrs
(B) 5

The age of B is half the sum of the ages of A and C. If B is 2 years younger than A and C is 32 years
old, then the age of B must be

(A) 28
(B) 30
©) 32
(D) 34
(E) 36

The ages of three people are such that the age of one person is twice the age of the second person and
three times the age of the third person. If the sum of the ages of the three people is 33, then the age of
the youngest person is

(A) 3

B) 6

< 9

D) 11

(E) 18

Column A Together A and B can do Column B

Fraction of work done ?OJOebtﬁngh;)IllléS&aél; do Fraction of work done
by A per hour & by C per hour

the same job in 4 hours.



Word Problems

Answers an lution Problem X

1. Let S be Scott’s age and K be Kathy’s age. Then translating the sentence “If Scott is now 5 years
older than Kathy, how old is Scott” into an equation yields
S=K+5

Now, Scott’s age 7 years ago can be represented as S = —7, and Kathy’s age can be represented as K = —7.
Then translating the sentence “Seven years ago, Scott was 3 times as old as Kathy was at that time” into an
equation yields S —7 = 3(K - 7).
Combining this equation with S = K + 5 yields the system:
S-7=3(K-17)
S=K+5

Solving this system gives S = 14 % The answer is (E).

2. Since the store would have made a profit of 20 percent on the wholesale cost, the original price P of
the dress was 120 percent of the cost: P = 1.2C. Now, translating “After reducing the asking price by
10 percent, the dress sold for a net profit of 10 dollars” into an equation yields:

P-1P=C+10

Simplifying gives 9P=C+10
Solving for P yields P= C+10
C+10

Plugging this expression for P into P = 1.2C gives =1.2C

Solving this equation for C yields C = 125. The answer is (B).

3. There is not sufficient information since the selling price is not related to any other information.
Note, the phrase “initially listed” implies that there was more than one asking price. If it wasn’t for that
phrase, the information would be sufficient. The answer is (E).

4.  Since “the capacity of glass X is 80 percent of the capacity of glass Y,” we get X = .8Y. Since “glass
X contains 6 ounces of punch and is half-full,” the capacity of glass X is 12 ounces. Plugging this into the
equation yields

12=238Y
E_y
.8
15=Y

Hence, glass Y contains 15 — 6 = 9 more ounces of punch than glass X. The answer is (D).

5. Now, there is not sufficient information to solve the problem since it does not provide any absolute
numbers. The following diagram shows two situations: one in which Glass X contains 5.2 more ounces of
punch than glass Y, and one in which Glass X contains 2.6 more ounces than glass Y.

Scenario I (Glass X contains 5.2 more ounces than glass Y.)
Glass Y

Glass X

70%

30% {

Capacity 16 oz. Capacity 20 oz.
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Scenario II (Glass X contains 2.6 more ounces than glass Y.)
Glass X Glass Y

70%
30% {
Capacity 8 oz. Capacity 10 oz.
The answer is (E).
Total Dist . . .
6.  Recall that Average Speed = Lotar mastance. Now, the setup to the question gives the total time for

Total Time

the trip—30 minutes. Hence, to answer the question, we need to find the distance of the trip.
Let # equal the time for the first half of the trip. Then since the whole trip took 30 minutes (or

1 . 1 . .
5 hour), the second half of the trip took 5 t hours. Now, from the formula Distance = Rate x Time , we

get for the first half of the trip:

d_ 50-¢
2
. d (1)
And for the second half of the trip, we get 5" 60\5 -t J
Solving this system yields a2

1

Total Distance 30%1 _ 600
Total Time % 11

Hence, the Average Speed = . The answer is (D).

7. Let x denote the number of apples bought, and let y denote the number of oranges bought. Then,
translating the sentence “Steve bought some apples at a cost of $.60 each and some oranges at a cost of
3.50 each” into an equation yields

60x + .50y = 4.10

Since there are two variables and only one equation, the key to this problem is finding a second equation
that relates x and y. Since he bought a total of 8 apples and oranges, we get

xX+y=8
Solving this system yields x = 1. Hence, he bought one apple, and the answer is (A).

8. Recall the formula Distance = Rate x Time, or D= R-T. From the second sentence, we get for

Cyclist N:

D=R-2
Now, Cyclist M traveled at 20 miles per hour and took 4 hours. Hence, Cyclist M traveled a total distance
of

D=R-T=20-4 =280 miles
Since the cyclists covered the same distance at the moment they met, we can plug this value for D into the
equation D=R-2:
80=R-2
40=R
The answer is (E).

9.  Let p denote the cost of the pants, and let s denote the cost of the shirt. Then from the question setup,
p+s=52.50.



Word Problems

Translating “The pants cost two and a half times as much as the shirt” into an equation gives p =
2.5s. Plugging this into the above equation gives

2.55 +5=52.50
3.55 =52.50
s=15

The answer is (B).

10. Let the distance Jennifer walks be x. Then since they are 4 miles apart, Alice will walk 4 — x miles.
The key to this problem is that when they meet each person will have walked for an equal amount of time.

Solving the equation D = Rx T for Tyields T = % Hence,

5

. . . 4 . .
Therefore, the time that Jennifer walks is T = -3 "3 X — = 3 of an hour. Converting this into

1

3 5 3
. . 4 . .
minutes gives 3 x 60 = 48 minutes. The answer is (D).
11. Let ¢ be the time it takes the boys, working together, to assemble the model car. Then their combined
1 e 1 1 . . . .
rate is —, and their individual rates are % and % Now, their combined rate is merely the sum of their
t

individual rates:

1 1
— + —
30 20
Solving this equation for ¢ yields t = 12. The answer is (A).

1
t

12.  Let x be the amount of nuts at 80 cents a pound. Then 10 — x is the amount of nuts at 60 cents a pound.
The cost of the 80-cent nuts is 80x, the cost of the 60-cent nuts is 60(10 — x), and the cost of the mixture is
70(10) cents. Since the cost of the mixture is the sum of the costs of the 70- and 80-cent nuts, we get

80x + 60(10 - x) = 70(10)

Solving this equation for x yields x = 5. The answer is (C).

13. Let C be Carrie’s age. Then Tom’s age is C + 10. Now, 5 years ago, Carrie’s age was C — 5 and
Tom’s age was (C + 10) — 5 =C + 5. Since at that time, Tom was twice as old as Carrie, we get
5+ C=2(C-5). Solving this equation for C yields C = 15. The answer is (D).

14. Since the cars start at the same time, the time each has traveled is the same. Let ¢ be the time when the
cars are 210 miles apart. The equation D = Rx T, yields
210=45t+60-¢t
210 =105-¢
2=t
The answer is (D).
15. The value of the x quarters is 25x, and the value of the x + 32 nickels is 5(x + 32). Since these two

quantities are equal, we get
25x=5(x + 32)

25x =5x + 160
20x =160
x=8

The answer is (A).
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16. Let N stand for the number of nickels. Then the number of dimes is N + 15. The value of the nickels is
5N, and the value of the dimes is 10(N + 15). Since the total value of the nickels and dimes is 525¢, we get
SN + 10(N + 15) =525
15N + 150 = 525
15N =375
N=25
Hence, there are 25 nickels, and the answer is (B).

17. Let x stand for both the number of nickels and the number of quarters. Then the value of the nickels is
5x and the value of the quarters is 25x. Since the total value of the coins is $7.50, we get

5x +25x =750
30x =750
x=25
Hence, she has x + x =25 + 25 = 50 coins. The answer is (C).

18. Let ¢ be time that Steve has been driving. Then ¢ + 1 is time that Richard has been driving. Now, the
distance traveled by Steve is D = rt = 40¢, and Richard's distance is 60(¢ + 1). At the moment they cross
paths, they will have traveled a combined distance of 200 miles. Hence,

401 + 60(¢ + 1) = 200
40t + 601 + 60 = 200
1007 + 60 = 200
100 = 140
t=14

Therefore, Steve will have traveled D = rt = 40(1.4) = 56 miles. The answer is (A).

19. Let ¢ be time that Ship B has been traveling. Then # + 3 is time that Ship A has been traveling. The
distance traveled by Ship B is D = rt = 25¢, and Ship A's distance is 15(¢ + 3). At the moment Ship B
passes Ship A, they will have traveled the same distance. Hence,
25t =15(t + 3)
25t = 15t + 45
10r =45
t=45
Since Ship B left port at 4 PM and overtook Ship A in 4.5 hours, it passed Ship A at 8:30 PM. The answer
is (A).

20. Since the time is given in mixed units, we need to change the minutes into hours. Since there are

60 minutes in an hour, y minutes is equivalent to 6l0 hours. Hence, the car's travel time, “x hours and

y minutes,” i x + lO hours. Plugging this along with the distance traveled, z, into the formula d = r¢ yields

)
=N o)
_ 80 )
=60 e0)

_(60x+
'\ 60 )
60z

— =7
60x +y

Z

The answer is (B).
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21. The time required to travel d miles at s miles per hour is
distance traveled / speed = d/s
The time required to travel 2d miles at 2s miles per hour is
distance traveled / speed = 2d/2s = d/s
Hence, the time taken for either journey is the same. The answer is (C).
22. Let the original price of the commodity be x. The reduction in price due to the 30% discount is 0.3x. It

is given that the 30% discount reduced the price of the commodity by $90. Expressing this as an equation
yields

0.3x=90
Solving for x yields
x =300
Hence, the original price of the commodity was $300. The value of a 20% discount on $300 is
.20(300) = 60
Hence, the new selling price of the commodity is
$300 — $60 = $240
The answer is (C).
23. Let x represent the number of students in the class who passed the math exam. Since it is given that
the number of students who passed the math exam is half the number of students who passed the science
exam, the number of students in the class who passed the science exam is 2x. It is given that 5 students
passed both exams. Hence, the number of students who passed only the math exam is (x — 5), and the
number of students who passed only the science exam is (2x — 5). Since it is given that each student in the
class passed at least one of the two exams, the number of students who failed both exams is 0.
We can divide the class into four groups:

1) Group of students who passed only the math exam: (x — 5)

2) Group of students who passed only the science exam: (2x —5)
3) Group of students who passed both exams: 5

4) Group of students who failed both exams: 0

The sum of the number of students from each of these four categories is equal to the number of students in
the class—40. Expressing this as an equation yields
x=5+2x-5+5+0=40
3x-5=40

3x=45

x=15
Thus, the number of students who passed the math exam is 15. The answer is (C).
24. The distance traveled by the train while passing the pole is [ (which is the length of the train). The

train takes ¢ seconds to pass the pole. Recall the formula velocity = distance/time. Applying this formula,
we get

. [
velocity = P

While passing the platform, the train travels a distance of / + x, where x is the length of the platform. The
train takes 3¢ seconds at the velocity of I/t to cross the platform. Recalling the formula distance =
velocity x time and substituting the values for the respective variables, we get
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[+x= é x 3t by substitution
[+x=3l by canceling ¢
x=2I by subtracting / from both sides

Hence, the length of the platform is 2/. The answer is (D).

25. The fraction of work done in 1 hour by the first two people working together is 1/8. The fraction of
work done in 1 hour by the third person is 1/12. When the three people work together, the total amount of
work done in 1 hour is 1/8 + 1/12 = 5/24. The time taken by the people working together to complete the
job is
1
fraction of work done per unit time

1

Y24
24 _
- -

s
5

The answer is (E).
26. Let a represent the age of A and let ¢ represent the age of C. If b represents the age of B, then

according to the question b = aT-v-c. We are told that B is 2 years younger than A. This generates the

equation @ = b + 2. We know that the age of C is 32. Substituting these values into the equation b = axce

b+2)+32

yields b = . Solving this equation for b yields b = 34. The answer is (D).

27. Let a represent the age of the oldest person, b the age of the age of second person, and c the age of
youngest person. The age of first person is twice the age of the second person and three times the age of the
third person. This can be expressed as a = 2b and a = 3c. Solving these equations for b and ¢ yields b = a/2
and ¢ = a/3. The sum of the ages of the three people is a + b + ¢ = 33. Substituting for b and c in this
equation, we get

a+al2+al3=33

6a +3a+2a=198 by multiplying both sides by 6
11a =198
a=198/11 =18 by dividing both sides by 11

Since ¢ = a/3, we get
c=a/3=18/3=6
The answer is (B).
28. We are given that A takes 6 hours to do a job with B and that C takes just 4 hours to do the same job

with B. Assuming that B works at the same rate when working with either A or C, we conclude that C
works faster than A. Hence, C does a greater fraction of work per hour. The answer is (B).



sequences & Series

SEQUENCES

A sequence is an ordered list of numbers. The following is a sequence of odd numbers:
1,3,5,7,...

A term of a sequence is identified by its position in the sequence. In the above sequence, 1 is the first term,
3 is the second term, etc. The ellipsis symbol (. . .) indicates that the sequence continues forever.

Example 1: In sequence S, the 3rd term is 4, the 2nd term is three times the 1st, and the 3rd term is four
times the 2nd. What is the 1st term in sequence S?

1
A) 0 (B) 3 © 1 D) % (E) 4

We know “the 3rd term of S is 4,” and that “the 3rd term is four times the 2nd.” This is equivalent to

saying the 2nd term is % the 3rd term: i'4 =1. Further, we know “the 2nd term is three times the Ist.”

This is equivalent to saying the 1st term is % the 2nd term: %-1 = % Hence, the first term of the sequence
is fully determined:
%, 1,4
The answer is (B).
Example 2: Except for the first two numbers, every number in the sequence —1, 3, -3, . . . is the product

of the two immediately preceding numbers. How many numbers of this sequence are odd?

(A) one (B) two (C) three (D) four (E) more than four

Since “every number in the sequence —1, 3, =3, . . . is the product of the two immediately preceding
numbers,” the forth term of the sequence is —9 = 3(=3). The first 6 terms of this sequence are

-1,3,-3,-9,27,-243, . ..

At least six numbers in this sequence are odd: —1, 3, -3, -9, 27, —243. The answer is (E).

Arithmetic Progressions

An arithmetic progression is a sequence in which the difference between any two consecutive terms is the
same. This is the same as saying: each term exceeds the previous term by a fixed amount. For example, O,
6,12, 18, . . . is an arithmetic progression in which the common difference is 6. The sequence 8, 4,0, 4, . ..
is arithmetic with a common difference of —4.
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Example 3: The seventh number in a sequence of numbers is 31 and each number after the first number
in the sequence is 4 less than the number immediately preceding it. What is the fourth num-
ber in the sequence?

(A) 15 (B) 19 (©) 35 (D) 43 (B) 51

Since each number “in the sequence is 4 less than the number immediately preceding it,” the sixth term is
31 + 4 = 35; the fifth number in the sequence is 35 + 4 = 39; and the fourth number in the sequence is 39 +
4 =43. The answer is (D). Following is the sequence written out:

55,51,47,43, 39, 35,31,27,23,19, 15, 11, . ..

Advanced concepts: (Sequence Formulas)

Students with strong backgrounds in mathematics may prefer to solve sequence problems by using
formulas. Note, none of the formulas in this section are necessary to answer questions about sequences on
the GRE.

Since each term of an arithmetic progression “exceeds the previous term by a fixed amount,” we get
the following:

first term a+0d where a is the first term and d is the common difference
second term a+1d

third term a+2d

fourth term a+3d

nth term a+n-1)d This formula generates the nth term

The sum of the first n terms of an arithmetic sequence is

3[2(1 + (n - l)d]

Geometric Progressions

A geometric progression is a sequence in which the ratio of any two consecutive terms is the same. Thus,
each term is generated by multiplying the preceding term by a fixed number. For example, -3, 6, —12, 24, .
. . is a geometric progression in which the common ratio is —2. The sequence 32, 16, 8, 4, . . . is geometric

. .1
with common ratio E

Example 4: What is the sixth term of the sequence 90, -30, 10, - %, o7
1 10 100
A) — B) 0 C) -— D) -3 E) -—
(A) 3 (B) ©) 27 (D) E) 3

. . . . 1 . 1 1 1
Since the common ratio between any two consecutive terms is —5, the fifth term is FO = (——\ (—?O) .

3)
\.(10)
) Lo9)

. The answer is (C).

Hence, the sixth number in the sequence is — % = (—%
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Advanced concepts: (Sequence Formulas)

Note, none of the formulas in this section are necessary to answer questions about sequences on the GRE.

Since each term of a geometric progression “is generated by multiplying the preceding term by a fixed
number,” we get the following:

first term a

second term arl where r is the common ratio

third term ar2

fourth term ar3

nth term a, = ar™! This formula generates the nth term

The sum of the first n terms of an geometric sequence is

di-r)

1-r

A series is simply the sum of the terms of a sequence. The following is a series of even numbers formed
from the sequence 2,4, 6,8, ...:

2+4+6+8+ -

A term of a series is identified by its position in the series. In the above series, 2 is the first term, 4 is the
second term, etc. The ellipsis symbol (. . .) indicates that the series continues forever.

Example 5: The sum of the squares of the first n positive integers 12422 432+ 402 s

)(2n+1
M. What is the sum of the squares of the first 9 positive integers?

(A) 90 (B) 125 (C) 200 (D) 285 (E) 682

We are given a formula for the sum of the squares of the first n positive integers. Plugging n =9 into this
formula yields

n(n+1)(2n+1) _9(9+1)(2-9+1) _9(10)(19) _ 085
6 6 6

The answer is (D).

Example 6: For all integers x > 1, (x)=2x+Q2x-1)+(2x~-2)+...42+1. What is the value of
(3):(2)?
(A) 60 (B) 116 (C) 210 (D) 263 (E) 478

267

(3)=23)+(2:3-1)+(2:3-2)+(2-3-3)+(2:3-4)+(2:3-5)=6+5+4+3+2+1=21

(2)=22)+(22-D+(2:2-2)+(2-2-3)=4+3+2+1=10

Hence, (3)-(2) =21-10 = 210, and the answer is (C).
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Problem Set Y:

1.

Column A Column B

1
By dividing 21 into 1, the fraction 21 can be writ-
ten as a repeating decimal: 0.476190476190 . . .
where the block of digits 476190 repeats.

6 The 54th digit following
the decimal point

The positive integers P, O, R, S, and T increase in order of size such that the value of each successive
integer is one more than the preceding integer and the value of 7'is 6. What is the value of R?

(A) 0 B) 1 © 2 D) 3 (E) 4

Let u represent the sum of the integers from 1 through 20, and let v represent the sum of the integers
from 21 through 40. What is the value of v —u ?

(A) 21 B) 39 (C) 200 (D) 320 (E) 400
In the pattern of dots to the right, each row ° °
after the first row has two more dots than the o o o o
row immediately above it. Row 6 contains
how many dots? e o ° ° ° °
(A) 6 B) 8 ©) 10 D) 11 (E) 12
Column A In sequence S, all odd numbered terms are equal and Column B

all even numbered terms are equal. The first term in
the sequence is V2 and the second term is —2.

The sum of two The product of two
consecutive terms of consecutive terms of
the sequence the sequence

The sum of the first n even, positive integers is 2 + 4 + 6 + --- + 2n is n(n + 1). What is the sum of
the first 20 even, positive integers?

(A) 120 (B) 188 (C) 362 (D) 406 (B) 420

In the array of numbers to the right, each number above 27 X 81 -108
the bottom row is equal to three times the number 9 —-18 27 -36
immediately below it. What is value of x +y ? 3 -6 y -12

1 -2 3 -4
(A) 45 B) -15 <) 2 (D) 20 (E) 77

The first term of a sequence is 2. All subsequent terms are found by adding 3 to the immediately pre-
ceding term and then multiplying the sum by 2. Which of the following describes the terms of the
sequence?

(A) Each term is odd (B) Each term is even (C) The terms are: even, odd, even, odd, etc.
(D) The terms are: even, odd, odd, odd, etc. (E) The terms are: even, odd, odd, even, odd, odd, etc.

Except for the first two numbers, every number in the sequence —1, 3, 2, . . . is the sum of the two
immediately preceding numbers. How many numbers of this sequence are even?

(A) none (B) one (C) two (D) three (E) more than three
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10. In the sequence w, X, y, 30, adding any one of the first three terms to the term immediately following

it yields % What is the value of w ?

(A) —60 (B) -30 ©) 0 D) 5 (E) 25
11. Column A Column B
1 1 1 1 2 2 2 2
Il+=—+—+—++— 12+/l\ +(l\\ +(l\ ++(i\
2 3 4 81 \2) "\3) "\4 \ 81/
12. Column A Column B
3 l+i+i+i+i\ 1+l+i+i+L
\3 732 3 3% 39) 3323 3
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Answers an lution Problem Y

1. The sixth digit following the decimal point is the number zero: 0.476190476190 . . . Since the digits
repeat in blocks of six numbers, 0 will appear in the space for all multiplies of six. Since 54 is a multiple of
six, the 54th digit following the decimal point is 0. Hence, Column A is larger. The answer is (A).

2. We know that T is 6; and therefore from the fact that “each successive integer is one more than the
preceding integer” we see that S is 5. Continuing in this manner yields the following unique sequence:

P Q0 R S T
2 3 4 5 6

Hence, the value of R is 4. The answer is (E).

3. Forming the series for u and v yields

u=1+2+---+19+20
v=214+22+---+39+40

Subtracting the series for u from the series for v yields

v—u=204+20+---+20+20 =20-20 = 400

20 times
The answer is (E).
4.  Extending the dots to six rows yields

[ ] [ ]
° ° ° °
o [ ] [ ] [ ] [ ] [ ]
° ° ° ° ° ° ° °
° ° ° ° ° ° ° ° ° °
e o ° ° ° ° ° ° ° ° ° °

Row 6 has twelve dots. Hence, the answer is (E).

5.  Since the “the first term in the sequence is V2 7 and “all odd numbered terms are equal,” all odd

numbered terms equal \/5 . Since the “the second term is —2” and “all even numbered terms are equal,”
all even numbered terms equal —2. Hence, the sum of any two consecutive terms of the sequence is

V2 (-2)=-0.6 (remember, V2 =1.4). Further, the product of any two consecutive terms of the
sequence is \/5(—2) =~ -2.8. Since —0.6 is greater than —2.8, Column A is larger. The answer is (A).

6.  We are given a formula for the sum of the first n even, positive integers. Plugging n = 20 into this
formula yields

n(n+1)=20(20 + 1) =20(21) =420
The answer is (E).

7.  Since “each number above the bottom row is equal to three times the number immediately below it,”
x=3(-18)=-54 and y =3(3) =9. Hence, x + y =-54 + 9 =—45. The answer is (A).
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8. The first term is even, and all subsequent terms are found by multiplying a number by 2. Hence, all
terms of the sequence are even. The answer is (B). Following is the sequence:

2,10, 26,58, ...

9. Since “every number in the sequence —1, 3, 2, . . . is the sum of the two immediately preceding
numbers,” the forth term of the sequence is 5 =3 + 2. The first 12 terms of this sequence are

-1,3,2,5,7,12, 19, 31, 50, 81, 131, 212, . ..

At least four numbers in this sequence are even: 2, 12, 50, and 212. The answer is (E).

10. Since “adding any one of the first three terms to the term immediately following it yields %, 7 we get

w
Wt+x=—
2
xry=2
=5
w
+30=—
Y 2

Subtracting the last equation from the second equation yields x — 30 = 0. That is x = 30. Plugging x = 30
into the first equation yields

w+30 =2
2
Multiplying both sides by 2 yields 2w+ 60 =w
Subtracting w from both sides yields w+60=0
Finally, subtracting 60 from both sides yields w =-60

The answer is (A).

11. Observe that each term of the series in Column B is less than the corresponding term of the series in
Column A, except the first term. (Recall that squaring a fraction between 0 and 1 makes it smaller.) Hence,
the sum of the series in the Column B is less than the sum of the series in Column A. The answer is (A).

12. Distributing the 3 in Column A yields

11 1 1 1y
3/—+—+—+—+—
\37°32 "3 3¢ 3°)
3 3 3 3 3

—+S+a+—5+—=
3 32 3 3% 3
1+1+L+i+i

3 32 3 3

This final expression is the same as the one in Column B. Hence, Column A and Column B are equal. The
answer is (C).
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Counting may have been one of humankind’s first thought processes; nevertheless, counting can be decep-
tively hard. In part, because we often forget some of the principles of counting, but also because counting
can be inherently difficult.

number in one group plus the number in the other group minus the number common to

i) When counting elements that are in overlapping sets, the total number will equal the
M both groups. Venn diagrams are very helpful with these problems.

Example 1:  If in a certain school 20 students are taking math and 10 are taking history and 7 are taking
both, how many students are taking either math or history?

(A) 20 B) 22 () 23 D) 25 (E) 29

History Math

Solution:

Both History and Math

By the principle stated above, we add 10 and 20 and then subtract 7 from the result. Thus, there are
(10 + 20) — 7 = 23 students. The answer is (C).

(i1}
W The number of integers between two integers inclusive is one more than their difference.
N

Example 2:  How many integers are there between 49 and 101, inclusive?
(A) 50 (B) 51 ©) 52 (D) 53 (E) 54

By the principle stated above, the number of integers between 49 and 101 inclusive is (101 — 49) + 1 = 53.
The answer is (D). To see this more clearly, choose smaller numbers, say, 9 and 11. The difference
between 9 and 11 is 2. But there are three numbers between them inclusive—9, 10, and 11 —one more than
their difference.

[in] Fundamental Principle of Counting: If an event occurs m times, and each of the m events is
W followed by a second event which occurs k times, then the first event follows the second
Q event m-k times.

The following diagram illustrates the fundamental principle of counting for an event that occurs 3 times
with each occurrence being followed by a second event that occurs 2 times for a total of 3-2 = 6 events:
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.<: ° Total number of events:
° m-k=32=6

Event Two: 2 times for each
occurence of Event One

Example 3: A drum contains 3 to 5 jars each of which contains 30 to 40 marbles. If 10 percent of the
marbles are flawed, what is the greatest possible number of flawed marbles in the drum?

(A) 51 (B) 40 (©) 30 (D) 20 (E) 12

There is at most 5 jars each of which contains at most 40 marbles; so by the fundamental counting princi-
ple, there is at most 5-40 = 200 marbles in the drum. Since 10 percent of the marbles are flawed, there is
at most 20 = 10%-200 flawed marbles. The answer is (D).

MISCELLANEOUS COUNTING PROBLEMS

Example 4: In a legislative body of 200 people, the number of Democrats is 50 less than 4 times the
number of Republicans. If one fifth of the legislators are neither Republican nor Democrat,
how many of the legislators are Republicans?

(A) 42 (B) 50 ©) 71 (D) 95 (E) 124

Let D be the number of Democrats and let R be the number of Republicans. "One fifth of the legislators are
neither Republican nor Democrat," so there are %‘200 =40 legislators who are neither Republican nor

Democrat. Hence, there are 200 — 40 = 160 Democrats and Republicans, or D + R = 160. Translating the
clause "the number of Democrats is 50 less than 4 times the number of Republicans" into an equation yields
D = 4R — 50. Plugging this into the equation D + R = 160 yields

4R -50+ R =160
SR-50=160
5R=210
R=42

The answer is (A).

Example 5:  Speed bumps are being placed at 20 foot intervals along a road 1015 feet long. If the first
speed bump is placed at one end of the road, how many speed bumps are needed?

(A) 49 (B) 50 (©) 51 (D) 52 (E) 53

015

. . 1
Since the road is 1015 feet long and the speed bumps are 20 feet apart, there are =50.75, or 50 full

sections in the road. If we ignore the first speed bump and associate the speed bump at the end of each
section with that section, then there are 50 speed bumps (one for each of the fifty full sections). Counting
the first speed bump gives a total of 51 speed bumps. The answer is (C).
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Problem Set Z:
1. Column A Column B
The number of integers The number of integers
between 29 and 69, inclusive between 31 and 70, inclusive

2. A school has a total enrollment of 150 students. There are 63 students taking French, 48 taking
chemistry, and 21 taking both. How many students are taking neither French nor chemistry?

(A) 60 B) 65 © 71 D) 75 (E) 97
3. Column A Column B
The number of days in 11 weeks The number of minutes in 1% hours

4. A web press prints 5 pages every 2 seconds. At this rate, how many pages will the press print in 7
minutes?

(A) 350 (B) 540 (C) 700 (D) 950 (E) 1050

5. A school has a total enrollment of 90 students. There are 30 students taking physics, 25 taking
English, and 13 taking both. What percentage of the students are taking either physics or English?

(A) 30%  (B) 36%  (C) 47% (D) 51%  (E) 58%

6.  Callers 49 through 91 to a radio show won a prize. How many callers won a prize?
(A) 42 (B) 43 (C) 44 (D) 45 (E) 46

7. A rancher is constructing a fence by stringing wire between posts 20 feet apart. If the fence is 400
feet long, how many posts must the rancher use?

(A) 18 B) 19 ©) 20 (D) 21 (E) 22
8. Column A x>0 Column B
The number of marbles in x jars , each The number of marbles in x jars , each
containing 15 marbles, plus the number containing 25 marbles, plus the number
of marbles in 3x jars , each containing of marbles in 2x jars , each containing
20 marbles 35 marbles
9. Column A Column B
The number of integers from 2 to The number of integers from -2 to
103, inclusive (—10)3, inclusive

10. In a small town, 16 people own Fords and 11 people own Toyotas. If exactly 15 people own only one
of the two types of cars, how many people own both types of cars.

(A) 2 B) 6 ©) 7 D) 12 (E) 14
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11. Column A

Arithmetic mean of the
numbers: 13, 15, 17, 19,
21

12. Column A

The number of elements
common to set A and set B

13. Column A

The number of even
integers between 0 and 100

Column B

Arithmetic mean of the
numbers: 11, 13, 15,17,

19, 21,23
The number of distinct Column B
elements in set A is 8, and .
the number of distinct The number of elements in
clements in set B is 3 set A that are not in set B
Column B

The number of multiples
of 3 between 0 and 100

275



276 GRE Prep Course

Answers an lution Problem Z

1. Since the number of integers between two integers inclusive is one more than their difference,
Column A has 69 — 29 + 1 =41 integers and Column B has 70 — 31 + 1 = 40 integers. Hence, Column A is
larger, and the answer is (A).

2. Adding the number of students taking French French  Chemistry
and the number of students taking chemistry and
then subtracting the number of students taking both
yields (63 + 48) — 21 = 90. This is the number of
students enrolled in either French or chemistry or
both. Since the total school enrollment is 150,
there are 150 — 90 = 60 students enrolled in neither

French nor chemistry. The answer is (A).
Both French and Chemistry

3. There are 7 days in a week. Hence, there are 7-11 = 77 days in 11 weeks. There are 60 minutes in an

hour. Hence, there are 1% -60 = 80 minutes in 1% hours. Thus, Column B is larger, and the answer is (B).

4.  Since there are 60 seconds in a minute and the press prints 5 pages every 2 seconds, the press prints
5-30 =150 pages in one minute. Hence, in 7 minutes, the press will print 7-150 =1050 pages. The
answer is (E).

5. Adding the number of students taking physics Physics English
and the number of students taking English and then

subtracting the number of students taking both

yields (30 + 25) — 13 = 42. This is the number of

students enrolled in either physics or English or

both. The total school enrollment is 90. Forming

the ratio gives

physics or math enrollment = 3—(2) =47 =47% Both Physics and English

total enrollment
The answer is (C).

6.  Since the number of integers between two integers inclusive is one more than their difference,
(91 —49) + 1 =43 callers won a prize. The answer is (B).

7. Since the fence is 400 feet long and the posts are 20 feet apart, there are % =20 sections in the

fence. Now, if we ignore the first post and associate the post at the end of each section with that section,
then there are 20 posts (one for each of the twenty sections). Counting the first post gives a total of 21
posts. The answer is (D).

8. In Column A, the x jars have 15x marbles, and 3x jars have 20-3x = 60x marbles. Hence, Column A
has a total of 15x + 60x = 75x marbles. Now, in Column B, the x jars have 25x marbles, and 2x jars have
35-2x = 70x marbles. Hence, Column B has a total of 25x + 70x = 95x marbles. Thus, Column B is
larger, and the answer is (B).

9.  Since the number of integers between two integers inclusive is one more than their difference,
Column A has (103 - 2) +1=(1000-2) +1 =999 integers. Similarly, Column B has ‘(-10)3 - (—2)‘ il=
|-1000 + 2| + 1 =|-998|+ 1 =998 + 1 = 999 integers. Hence, the columns are equal, and the answer is (C).
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10. This is a hard problem. Let x be the number of people who own both types of cars. Then the number
of people who own only Fords is 16 — x, and the number of people who own only Toyotas is 11 — x.
Adding these two expressions gives the number of people who own only one of the two types of cars,
which were are told is 15: (16 — x) + (11 —x) = 15. Adding like terms yields 27 — 2x = 15. Subtracting 27
from both sides of the equation yields —2x = —12. Finally, divide both sides of the equation by -2 yields
x =6. The answer is (B).

11. Column A: Since the given series of numbers are in arithmetic progression, the mean will be the
middle number in the series. The mean of the series is 17 since it is the middle number.

Column B: Since the given series of numbers are also in arithmetic progression, the mean will be the
middle number in the series. The mean of the series is 17 since it is the middle number.

Hence, the values in the columns A and B are same. The answer is (C).

12.  We are given that set A contains 8 elements and set B contains just 3 elements, so the greatest possible
number of elements common to set A and set B is 3. There are 5 more elements in set A than in set B, so
there are at least 5 elements in set A that cannot be in set B. Hence, Column B is always larger than
Column A. The answer is (B).

13. Multiples of 3 occur once in every three consecutive integers (1, 2, 3,4,5,6,7,8,9,...). Even
numbers occur once in every two consecutive integers (1,2,3,4,5,6,7,8,9, . ..). Hence, the frequency of
occurrence of even numbers is greater than the frequency of occurrence of multiples of 3. Since the range —
0 to 100—is the same in each column, Column A contains more numbers. The answer is (A).
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Probability & Statistics

PROBABILITY

We know what probability means, but what is its formal definition? Let’s use our intuition to define it. If
there is no chance that an event will occur, then its probability of occurring should be 0. On the other
extreme, if an event is certain to occur, then its probability of occurring should be 100%, or 1. Hence, our
probability should be a number between 0 and 1, inclusive. But what kind of number? Suppose your
favorite actor has a 1 in 3 chance of winning the Oscar for best actor. This can be measured by forming the
fraction 1/3. Hence, a probability is a fraction where the top is the number of ways an event can occur and
the bottom is the total number of possible events:

Number of ways an event can occur

Number of total possible events

Example: Flipping a coin
What’s the probability of getting heads when flipping a coin?

There is only one way to get heads in a coin toss. Hence, the top of the probability fraction is 1. There are
two possible results: heads or tails. Forming the probability fraction gives 1/2.

Example: Tossing a die

What’s the probability of getting a 3 when tossing a die?

A die (a cube) has six faces, numbered 1 through 6. There is only one way to get a 3. Hence, the top of the
fraction is 1. There are 6 possible results: 1, 2, 3, 4, 5, and 6. Forming the probability fraction gives 1/6.

Example: Drawing a card from a deck

What’s the probability of getting a king when drawing a card from a deck of cards?

A deck of cards has four kings, so there are 4 ways to get a king. Hence, the top of the fraction is 4. There
are 52 total cards in a deck. Forming the probability fraction gives 4/52, which reduces to 1/13. Hence,
there is 1 chance in 13 of getting a king.

Example: Drawing marbles from a bowl

What’s the probability of drawing a blue marble from a bowl containing 4 red marbles, 5 blue marbles, and
5 green marbles?

There are five ways of drawing a blue marble. Hence, the top of the fraction is 5. There are 14 (=4 + 5 +5)
possible results. Forming the probability fraction gives 5/14.

Example: Drawing marbles from a bowl (second drawing)

What’s the probability of drawing a red marble from the same bowl, given that the first marble drawn was
blue and was not placed back in the bowl?

There are four ways of drawing a red marble. Hence, the top of the fraction is 4. Since the blue marble
from the first drawing was not replaced, there are only 4 blue marbles remaining. Hence, there are 13
(=4 + 4 +5) possible results. Forming the probability fraction gives 4/13.
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Consecutive Probabilities

What’s the probability of getting heads twice in a row when flipping a coin twice? Previously we
calculated the probability for the first flip to be 1/2. Since the second flip is not affected by the first (these
are called mutually exclusive events), its probability is also 1/2. Forming the product yields the probability
of two heads in a row: 1 x %

5=
What’s the probability of drawing a blue marble and then a red marble from a bowl containing 4 red
marbles, 5 blue marbles, and 5 green marbles? (Assume that the marbles are not replaced after being
selected.) As calculated before, there is a 5/14 likelihood of selecting a blue marble first and a 4/13

likelihood of selecting a red marble second. Forming the product yields the probability of a blue marble

immediately followed by a red marble: % X 4 _20 _10

These two examples can be generalized into the following rule for calculating consecutive probabilities:
[}

W To calculate consecutive probabilities, multiply the individual probabilities.

Q

This rule applies to two, three, or any number of consecutive probabilities.

Either-Or Probabilities

What’s the probability of getting either heads or tails when flipping a coin once? Since the only possible
outcomes are heads or tails, we expect the probability to 100%, or 1: % + % =1. Note that the events heads

and tails are mutually exclusive. That is, if heads occurs, then tails cannot (and vice versa).

What’s the probability of drawing a red marble or a green marble from a bowl containing 4 red marbles, 5
blue marbles, and 5 green marbles? There are 4 red marbles out of 14 total marbles. So the probability of
selecting a red marble is 4/14 = 2/7. Similarly, the probability of selecting a green marble is 5/14. So the

probability of selecting a red or green marble is %+ % = % Note again that the events are mutually

exclusive. For instance, if a red marble is selected, then neither a blue marble nor a green marble is
selected.

These two examples can be generalized into the following rule for calculating either-or probabilities:

g To calculate either-or probabilities, add the individual probabilities (only if the events are
§ mutually exclusive).

The probabilities in the two immediately preceding examples can be calculated more naturally by adding up
the events that occur and then dividing by the total number of possible events. For the coin example, we
get 2 events (heads or tails) divided by the total number of possible events, 2 (heads and tails): 2/2 = 1. For
the marble example, we get 9 (= 4 + 5) ways the event can occur divided by 14 (=4 + 5 + 5) possible
events: 9/14.

If it’s more natural to calculate the either-or probabilities above by adding up the events that occur and then
dividing by the total number of possible events, why did we introduce a second way of calculating the
probabilities? Because in some cases, you may have to add the individual probabilities. For example, you
may be given the individual probabilities of two mutually exclusive events and be asked for the probability
that either could occur. You now know to merely add their individual probabilities.
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STATISTICS

Statistics is the study of the patterns and relationships of numbers and data. There are four main concepts
that may appear on the test:

Median

When a set of numbers is arranged in order of size, the median is the middle number. For example, the
median of the set {8, 9, 10, 11, 12} is 10 because it is the middle number. In this case, the median is also
the mean (average). But this is usually not the case. For example, the median of the set {8, 9, 10, 11, 17}

is 10 because it is the middle number, but the mean is 11 = 8+9+ 195+ H+17 . If a set contains an even

number of elements, then the median is the average of the two middle elements. For example, the median
[ 5+8)

\ .

Example: What is the median of 0, -2, 256 , 18, /2 ?

Arranging the numbers from smallest to largest (we could also arrange the numbers from the largest to

of the set {1, 5,8, 20} is 6.5

smallest; the answer would be the same), we get -2, 0, V2 , 18, 256. The median is the middle number, N2,

Mode

The mode is the number or numbers that appear most frequently in a set. Note that this definition allows a
set of numbers to have more than one mode.

Example: What is the mode of 3,—4,3,7,9,7.5?

The number 3 is the mode because it is the only number that is listed more than once.

Example: What is the mode of 2, 7,2, -9, 7,5 ?

Both 2 and & are modes because each occurs twice, which is the greatest number of occurrences for any
number in the list.

Range

The range is the distance between the smallest and largest numbers in a set. To calculate the range, merely
subtract the smallest number from the largest number.

Example: What is the range of 2,8, 1, -6, m, 1/2 ?

The largest number in this set is 8, and the smallest number is —6. Hence, the range is 8 — (—6) =8 + 6 = 14.

Standard Deviation

On the test, you are not expected to know the definition of standard deviation. However, you may be
presented with the definition of standard deviation and then be asked a question based on the definition. To
make sure we cover all possible bases, we’ll briefly discuss this concept.

Standard deviation measures how far the numbers in a set vary from the set’s mean. If the numbers are
scattered far from the set’s mean, then the standard deviation is large. If the numbers are bunched up near
the set’s mean, then the standard deviation is small.

Example: Which of the following sets has the larger standard deviation?
A={1,2,3,4,5}
B={1,4,15,21,27}

All the numbers in Set A are within 2 units of the mean, 3. All the numbers in Set B are greater than 5 units
from the mean, 15. Hence, the standard deviation of Set B is greater.
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Problem Set AA:

1.

The median is larger than the average for which one of the following sets of integers?

(A) {8,9, 10, 11, 12}
(B) {8,9, 10, 11, 13}
(C) {8, 10, 10, 10, 12}
(D) {10, 10, 10, 10, 10}
(E) {7,9, 10, 11, 12}

A hat contains 15 marbles, and each marble is numbered with one and only one of the numbers 1, 2, 3.
From a group of 15 people, each person selects exactly 1 marble from the hat.

Numbered Marble Number of People Who
Selected The Marble
1 4
2 5
3 6

What is the probability that a person selected at random picked a marble numbered 2 or greater?
(A) 5/15 B) 9/15 (C) 10/15 D) 11715 E) 1

Sarah cannot completely remember her four-digit ATM pin number. She does remember the first two
digits, and she knows that each of the last two digits is greater than 5. The ATM will allow her three
tries before it blocks further access. If she randomly guesses the last two digits, what is the
probability that she will get access to her account?

(A) 172 (B) 1/4 (C) 3/16 (D) 3/18  (EB) 1/32

If x <y <z z=ky,x=0, and the average of the numbers x, y, and z is 3 times the median, what is the
value of k?

(A) 2 B) 3 () 55 (D) 6 (E) 8

Three positive numbers x, y, and z have the following relationships y =x + 2 and z = y + 2. When the
median of x, y, and z is subtracted from the product of the smallest number and the median, the result
is 0. What is the value of the largest number?

(A) -2 (B) n ©) 5 D) 8 (E) 2172

A jar contains only three types of objects: red, blue, and silver paper clips. The probability of
selecting a red paper clip is 1/4, and the probability of selecting a blue paper clip is 1/6. What is the
probability of selecting a silver paper clip?

(A) 5/12  (B) 12 (C) 712 (D) 3/4 (E) 11/12

A bowl contains one marble labeled 0, one marble labeled 1, one marble labeled 2, and one marble
labeled 3. The bowl contains no other objects. If two marbles are drawn randomly without
replacement, what is the probability that they will add up to 3?

(A) 1/12 B) 1/8 ©) 1/6 (D) 1/4 (E) 173

A housing subdivision contains only two types of homes: ranch-style homes and townhomes. There
are twice as many townhomes as ranch-style homes. There are 3 times as many townhomes with
pools than without pools. What is the probability that a home selected at random from the subdivision
will be a townhome with a pool?

(A) 1/6 B) 1/5 () 1/4 (D) 1/3 (E) 1/2
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Answers an lution Problem AA

1. The median in all five answer-choices is 10. By symmetry, the average in answer-choices (A), (C),
and (D) is 10 as well. The average in choice (B) is larger than 10 because 13 is further away from 10 than 8
is. Similarly, the average in choice (E) is smaller than 10 because 7 is further away from 10 than 12 is.

7+9+105+1]+12 =?<10. The answer is (E).

The exact average is

2. There are 11 (= 5 + 6) people who selected a number 2 or number 3 marble, and there are 15 total
people. Hence, the probability of selecting a number 2 or number 3 marble is 11/15, and the answer is (D).

3. Randomly guessing either of the last two digits does not affect the choice of the other, which means
that these events are mutually exclusive and we are dealing with consecutive probabilities. Since each of
the last two digits is greater than 5, Sarah has four digits to choose from: 6, 7, 8, 9. Her chance of guessing
correctly on the first choice is 1/4, and on the second choice also 1/4. Her chance of guessing correctly on
both choices is

€
16

=

1
4

. . ., . L1 1 3 .
Since she gets three tries, the total probability is 16 +—+— =—. The answer is (C).

16 16 16

4.  Since y is the middle term, it is the median. Forming the average of x, y, and z and setting it equal to 3
times the median yields

X+y+2z

3
Replacing x with 0 and z with ky yields
Orrthy g,
Multiplying both sides of this equation by 3 yields
y+ky=9y
Subtracting 9y from both sides yields
—8y+ky=0
Factoring out y yields
y(=8+k)=0

Since y = 0 (why?), -8 + k = 0. Hence, k = 8 and the answer is (E).

5. Plugging y = x + 2 into the equation z =y + 2 gives z = (x + 2) + 2 = x + 4. Hence, in terms of x, the
three numbers x, y, and z are

X, x+2,x+4

Clearly, x is the smallest number. Further, since x + 2 is smaller than x + 4, x + 2 is the median.
Subtracting the median from the product of the smallest number and the median and setting the result equal
to 0 yields

x(x+2)—(x+2)=0
Factoring out the common factor x + 2 yields
x+2)x-1)=0
Setting each factor equal to O yields
x+2=0o0rx-1=0

Hence, x =—2 or x = 1. Since the three numbers are positive, x must be 1. Hence, the largest number is
x+4=1+4=5. The answer is (C).
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6.  First, let’s calculate the probability of selecting a red or a blue paper clip. This is an either-or
probability and is therefore the sum of the individual probabilities:

1/4+1/6 =5/12

Now, since there are only three types of objects, the sum of their probabilities must be 1 (Remember that
the sum of the probabilities of all possible outcomes is always 1):

P(r) +P(b) + P(s) =1,

where r stands for red, b stands for blue, and s stands for silver.

Replacing P(r) + P(b) with 5/12 yields 5/12 + P(s) =1
Subtracting 5/12 from both sides of this equation yields P(s)=1-5/12
Performing the subtraction yields P(s)=7/12

The answer is (C).

7. The following list shows all 12 ways of selecting the two marbles:

0, 1) 1,0 (2,0) 3, 0)
0,2) 1,2) 2,1 3, 1)
0,3 1,3) 2,3) (3.2

The four pairs in bold are the only ones whose sum is 3. Hence, the probability that two randomly drawn
marbles will have a sum of 3 is

4/12=1/3

The answer is (E).

8. Since there are twice as many townhomes as ranch-style homes, the probability of selecting a
townhome is 2/3." Now, “there are 3 times as many townhomes with pools than without pools.” So the
probability that a townhome will have a pool is 3/4. Hence, the probability of selecting a townhome with a
pool is

211
34 6

&=

The answer is (E).

* Caution: Were you tempted to choose 1/2 for the probability because there are “twice” as many
townhomes? One-half (= 50%) would be the probability if there were an equal number of townhomes and
ranch-style homes. Remember the probability of selecting a townhome is not the ratio of townhomes to
ranch-style homes, but the ratio of townhomes to the total number of homes. To see this more clearly,
suppose there are 3 homes in the subdivision. Then 2 would be townhomes and 1 would be a ranch-style
home. So the ratio of townhomes to total homes would be 2/3.
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Example 1:  The language Q has the following properties:

(1) ABC is the base word.
(2) If C immediately follows B, then C can be moved to the front of the code word to
generate another word.

Which one of the following is a code word in language Q?
(A) CAB (B) BCA (C) AAA (D) ABA (E) ccc

From (1), ABC is a code word.
From (2), the C in the code word ABC can be moved to the front of the word: CAB.
Hence, CAB is a code word and the answer is (A).

Example 2: Bowl S contains only marbles. If 1/4 of the marbles were removed, the bowl would be
filled to 1/2 of its capacity. If 100 marbles were added, the bowl would be full. How many
marbles are in bowl S?

(A) 100 (B) 200 (C) 250 (D) 300 (E) 400

Let n be the number of marbles in the bowl, and let ¢ be the capacity of the bowl. Then translating “if 1/4
of the marbles were removed, the bowl would be filled to 1/2 of its capacity” into an equation yields

1

n—-—n=—c,0r —n=c.
4 2 2
Next, translating “if 100 marbles were added, the bowl would be full” into an equation yields
100 +n=c
Hence, we have the system:
3
—n=c
2
100+n=c

Combining the two above equations yields

En=100+n
2

3n=200 +2n
n =200

The answer is (B).
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Method II (Plugging in):

Suppose there are 100 marbles in the bowl—choice (A). Removing 1/4 of them would leave 75 marbles in
the bowl. Since this is 1/2 the capacity of the bowl, the capacity of the bowl is 150. But if we add 100
marbles to the original 100, we get 200 marbles, not 150. This eliminates (A).

Next, suppose there are 200 marbles in the bowl—choice (B). Removing 1/4 of them would leave

150 marbles in the bowl. Since this is 1/2 the capacity of the bowl, the capacity of the bowl is 300. Now, if
we add 100 marbles to the original 200, we get 300 marbles—the capacity of the bowl. The answer is (B).

Problem Set BB:

1.

A certain brand of computer can be bought with or without a hard drive. The computer with the hard
drive costs 2,900 dollars. The computer without the hard drive costs 1,950 dollars more than the hard
drive alone. What is the cost of the hard drive?

(A) 400 (B) 450 (C) 475 (D) 500 (E) 525

Column A 72 students are enrolled in History, and Column B
40 students are enrolled in both
History and Math.

32 The number of students
enrolled in Math, but not
History.

Column A Half of the people who take the Column B

GRE score above 500 and half of
the people score below 500.

The average (arithmetic mean) 500
score on the GRE?

The buyer of a particular car must choose 2 of 3 optional colors and 3 of 4 optional luxury features.
In how many different ways can the buyer select the colors and luxury features?

(A) 3 B) 6 © 9 D) 12 (E) 20

Column A A bowl contains 500 marbles. Column B
There are x red marbles and y
blue marbles in the bowl.

The number marbles in the bowl that 500 -x -y
are neither red nor blue

What is 0.12345 rounded to the nearest thousandth?
(A) 0.12 (B) 0.123 (C) 0.1235 (D) 0.1234 (E) 0.12346

V+w
%
yz
To halve the value of the expression above by doubling exactly one of the variables, one must double
which of the following variables?

A) v (B) w ©) x D)y E) z
g & & @
g & & @
«

The picture above represents 4,250 apples. How many apples does each & stand for?
(A) 400 (B) 450 (C) 500 (D) 625 (E) 710
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An rs an lution Problem BB

1. Let C be the cost of the computer without the hard drive, and let H be the cost of the hard drive. Then
translating “The computer with the hard drive costs 2,900 dollars” into an equation yields C + H = 2,900.
Next, translating “The computer without the hard drive costs 1,950 dollars more than the hard drive
alone” into an equation yields C = H + 1,950.
Combining these equations, we get the system:
C+ H=2900
C=H+1950
Solving this system for H, yields H = 475. The answer is (C).
2. The given information does tell us the number of History students who are not taking Math—32;
however, the statements do not tell us the number of students enrolled in Math only. The following Venn

diagrams show two scenarios that satisfy the given information. Yet in the first case, less than 32 students
are enrolled in Math only; and in the second case, more than 32 students enrolled in Math only:

Math  History Math  History

§ §

Both Math and History Both Math and History
The answer is (D).

3. Many students mistakenly think that the given information implies the average is 500. Suppose just 2
people take the test and one scores 700 (above 500) and the other scores 400 (below 500). Clearly, the
average score for the two test-takers is not 500. The answer is (D).

4. Let A, B, C stand for the three colors, and let W, X, Y, Z stand for the four luxury features. There are
three ways of selecting the colors:

There are four ways of selecting the luxury features:
Hence, there are 3 x 4 =12 ways of selecting all the features. The answer is (D).
5. There are x + y red and blue marbles in the bowl. Subtracting this from the total of 500 marbles gives

the number of marbles that are neither red nor blue: 500 — (x + y) = 500 — x —y. Hence, the columns are
equal, and the answer is (C).

6.  The convention used for rounding numbers is “if the following digit is less than five, then the
preceding digit is not changed. But if the following digit is greater than or equal to five, then the preceding
digit is increased by one.”

@&
0.1 2 3 4 5

Since 3 is in the thousands position and the following digit, 4, is less than 5, the digit 3 is not changed.
Hence, rounded to the nearest thousandth 0.12345 is 0.123. The answer is (B).

v+w 1 ( v+ w\

2x/ 2| x
e

1/2 times the original expression, doubling the x halved the original expression. The answer is (C).

8. There are 8.5 apples in the picture. Dividing the total number of apples by 8.5 yields % =500.

7. Doubling the x in the expression yields . Since we have written the expression as

The answer is (C).
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11.
12.

13.
14.
15.
16.

17.

18.

A prime number is an integer that is divisible only by itself and 1.
An even number is divisible by 2, and can be written as 2x.

An odd number is not divisible by 2, and can be written as 2x + 1.
Division by zero is undefined.

Perfect squares: 1, 4,9, 16, 25, 36,49, 64,81 . ..

Perfect cubes: 1, 8, 27, 64, 125 . ..

If the last digit of a integer is 0, 2, 4, 6, or 8, then it is divisible by 2.
An integer is divisible by 3 if the sum of its digits is divisible by 3.
If the last digit of a integer is O or 5, then it is divisible by 5.
Miscellaneous Properties of Positive and Negative Numbers:

The product (quotient) of positive numbers is positive.

The product (quotient) of a positive number and a negative number is negative.
The product (quotient) of an even number of negative numbers is positive.

The product (quotient) of an odd number of negative numbers is negative.

The sum of negative numbers is negative.

A number raised to an even exponent is greater than or equal to zero.

Tmoaw>

even x even = even
odd x odd = odd
even x odd = even

even + even = even
odd + odd = even
even + odd = odd

Consecutive integers are written as x, x + 1, x + 2,...
Consecutive even or odd integers are written as x, x + 2, x + 4,...

The integer zero is neither positive nor negative, but it is even: 0 =2-0.
Commutative property: x + y =y +x. Example: 5 +4 =4 +5.
Associative property: (x +y) +z=x+ (y + 2). Example: (1 +2) +3 =1+ (2 +3).

Order of operations: Parentheses, Exponents, Multiplication, Division, Addition, Subtraction.

X -x X 2 -2 2

-—=—=—_ Example: -—=—=—

y oy -y 33 3
Biae=1  20%-1
3 3 5
662%=g 4O%=g
3 3 5
25%=l 6O%=E
4 5
50%=l 8O%=i
2 5
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Lo LI 2_4

100 10 5

%;02 %=.2 %=.5
19. : X 5

— =.04 —=.25 Z -.666..

25 4 3

L _os 1333 3.5

20 3 4

20. Common measurements:
1 foot = 12 inches
1 yard = 3 feet
1 mile = 5,280 feet
1 quart = 2 pints
1 gallon = 4 quarts
1 pound = 16 ounces
1 ton = 2,000 pounds
1 year = 365 days
1 year = 52 weeks

21. Important approximations: 2 =~1.4 \V3=17 m=3.14

22.  “The remainder is r when p is divided by q” means p = gz + r; the integer z is called the quotient. For
instance, “The remainder is 1 when 7 is divided by 3” means 7=3-2 + 1.

number of outcomes

23.  Probability =
total number of possible outcomes

24. Multiplying or dividing both sides of an inequality by a negative number reverses the inequality. That
is, if x >y and ¢ <0, then cx < cy.

25. Transitive Property: If x <y andy <z, then x < z.
26. Like Inequalities Can Be Added: If x<yandw <z, thenx+w<y+z.

27. Rules for exponents:
b b

Caution, x + x” = x°*

=
=

Il
=

—_—
=
[
~—
S
I
=
i)
S

=

~
~
)

I

=

~

Q

=
3 e | =
N~————
[}
k<|><
Q

1

xb—u ’

if b>a.

ol

a
-b . X
x” b,]fa>b. =
X

= =
I
_

28. There are only two rules for roots that you need to know for the GRE:

t/xy =R x4y For example, \/3x =+/3/x.
X X x X %/; %/;
—=— For example, 3/— = ==
y Ay \ 8 X8 2

Caution: §/x +y = Kx + %/;.
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29. Factoring formulas:

x(y +z) = xy +xz

-yt =(x+y)x-y)
(x-y) =2 - 20y +y°
(x+y)2 =x" +2xy +y°

~(x-y)=y-x
30. Adding, multiplying, and dividing fractions:

X z X+z X z x-z 2 3 243 5
—+—= and —-—= Example: —+ —=——=—.
yv oy y v oy 4 4 4
w w 13 1-3 3
_Z=_]/ Example: —— = —— = —.

X z xz 24 24 8
Wy w z 3 14 4 2
— = =—"— Example: —+—=—-—=—=—
X z Xy 4 23 6 3
3. x% = ——
100
_+‘c““2_
32. Quadratic Formula: x = w are the solutions of the equation ax* +bx +c=0.
a

33. There are four major types of angle measures:

An acute angle has measure less than 90°:

A right angle has measure 90°:
90° \

An obtuse angle has measure greater than 90°:

A straight angle has measure 180°: y/ X +y=180°

34. Two angles are supplementary if their angle sum is 180°: A 135°
45 +135=180

35. Two angles are complementary if their angle sum is 90°: 30° :60 \

30+60=90
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36. Perpendicular lines meet at right angles: [] ll L 12

37. When two straight lines meet at a point, they form
four angles. The angles opposite each other are
called vertical angles, and they are congruent (equal).
In the figure to the right, a = b, and ¢ = d.

a=b,andc=d

38. When parallel lines are cut by a transversal, three important angle relationships exist:

Alternate interior angles Corresponding angles Interior angles on the same side of the
are equal. are equal. transversal are supplementary.
/ / /
a b
a+b=180°
e C a
Shortest
39. The shortest distance from a point not on a line to distance

the line is along a perpendicular line.

Longer
distance

40. A triangle containing a right angle is called a
right triangle. The right angle is denoted by a
small square:

41. A triangle with two equal sides is called
isosceles. The angles opposite the equal sides
are called the base angles:

o=l A

Base angles

42. In an equilateral triangle all three sides are equal, and each angle is 60°:
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43.

44.

45.

46.

47.

48.

49.

50.

51.

The altitude to the base of an isosceles or equilateral triangle bisects the base and bisects the vertex

angle:
o
Isosceles: Equilateral: S h= %
s/2
The angle sum of a triangle is 180°: b
a+b+c=180°

a C

1
The area of a triangle is Ebh’ where b is the base and 7 is the height.

h h h A<t
2
b b b

In a triangle, the longer side is opposite the larger angle, and vice versa:

50° is larger than 30°, so side b is
longer than side a.

Pythagorean Theorem (right triangles only): The
square of the hypotenuse is equal to the sum of a c =g+ b?
the squares of the legs.

b
A Pythagorean triple: the numbers 3, 4, and 5 can always represent the sides of a right triangle and
they appear very often: 52 =32 + 42,

Two triangles are similar (same shape and usually different size) if their corresponding angles are
equal. If two triangles are similar, their corresponding sides are proportional:

k d L
b
e
b

If two angles of a triangle are congruent to two angles of another
triangle, the triangles are similar.

In the figure to the right, the large and small triangles are
similar because both contain a right angle and they share ZA.

Two triangles are congruent (identical) if they have the same size and shape.
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52.

53.

54.

55.

56.

57.

58.

59.

In a triangle, an exterior angle is equal to the sum of its remote interior angles and is therefore greater

than either of them:
a
e=a+bande>aande>b
e b

In a 30°-60°-90° triangle, the sides have the following relationships:

30° 30°

2 In general q > 2x
xV/3

60° | 60°
1 X

Opposite sides of a parallelogram are both parallel and congruent:
\> \\
>

The diagonals of a parallelogram bisect each other:

A parallelogram with four right angles is a [ L
rectangle. If w is the width and [ is the length A=lw
of a rectangle, then its area is A =I/w and its w

perimeter is P = 2w + 21: P=2w+2l

If the opposite sides of a rectangle are equal, it s

is a square and its area is A=s> and its 5
perimeter is P = 4s, where s is the length of a s s A=s

side: P=4s

The diagonals of a square bisect each other and
are perpendicular to each other:

A quadrilateral with only one pair of parallel base

sides is a trapezoid. The parallel sides are

called bases, and the non-parallel sides are

called legs: leg leg

base
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60. The area of a trapezoid is the average of the b;
bases times the height:
Ao (bitha),
L2 )
by
61. The volume of a rectangular solid (a box) is the product of the length, width, and height. The surface
area is the sum of the area of the six faces:
" h Velwh
S=2wl+2hl +2wh
[
w
62. If the length, width, and height of a rectangular solid (a box) are the same, it is a cube. Its volume is
the cube of one of its sides, and its surface area is the sum of the areas of the six faces:
* V=x
S=6x"
X
X
63. The volume of a cylinder is V = zr*h, and the lateral surface (excluding the top and bottom) is
S = 2arh, where r is the radius and £ is the height:
V = mr’h
h 2
S =2marh + 2nr
N
64. A line segment form the circle to its center is a radius.
A line segment with both end points on a circle is a chord.
A chord passing though the center of a circle is a diameter.
A diameter can be viewed as two radii, and hence a diameter’s
length is twice that of a radius.
A line passing through two points on a circle is a secant.

A piece of the circumference is an arc.
The area bounded by the circumference and an angle with vertex
at the center of the circle is a sector.

65. A tangent line to a circle intersects the circle at only one point.
The radius of the circle is perpendicular to the tangent line at the
point of tangency:
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66.

67.

68.

69.
70.
71.

72.

An angle inscribed in a semicircle is a right angle: @

A central angle has by definition the same measure as its intercepted arc.
o
4&))*

An inscribed angle has one-half the measure of its intercepted arc.

A‘ «

The area of a circle is Jrrz, where r is the radius.
The circumference of a circle is 2ar.

To find the area of the shaded region of a figure, subtract the area of the unshaded region from the
area of the entire figure.

When drawing geometric figures, don’t forget extreme cases.

Miscellaneous

73.

74.

75.
76.

77.

78.

79.

80.

81.

82.

To compare two fractions, cross-multiply. The larger product will be on the same side as the larger
fraction.

Taking the square root of a fraction between 0 and 1 makes it larger.
. . . 9 3 9
Caution: This is not true for fractions greater than 1. For example, 7 = 5 But — < 7

Squaring a fraction between 0 and 1 makes it smaller.

ax* = (ax)2. In fact, a’x” = (ax)z.

%z y112
a

In fact, =— and =
4) %
—(a+b)=—-a+b. Infact,~(a+ b)=—-a—b.

. increase
percentage increase = ——————
original amount

Often you can solve a system of two equations in two unknowns by merely adding or subtracting the
equations.

When counting elements that are in overlapping sets, the total number will equal the number in one
group plus the number in the other group minus the number common to both groups.

The number of integers between two integers inclusive is one more than their difference.
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83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

Principles for solving quantitative comparisons

A.

B.

D.

You can add or subtract the same term (number) from both sides of a quantitative comparison
problem.

You can multiply or divide both sides of a quantitative comparison problem by the same
positive term (number). (Caution: this cannot be done if the term can ever be negative or zero.)
When using substitution on quantitative comparison problems, you must plug in all five major
types of numbers: positives, negatives, fractions, 0, and 1. Test 0, 1, 2, -2, and 1/2, in that
order.

If there are only numbers (i.e., no variables) in a quantitative comparison problem, then “not-
enough-information” cannot be the answer.

Substitution (Special Cases):

A.

B.

C.

In a problem with two variables, say, x and y, you must check the case in which x =y. (This
often gives a double case.)

When you are given that x < 0, you must plug in negative whole numbers, negative fractions,
and —1. (Choose the numbers —1, -2, and —1/2, in that order.)

Sometimes you have to plug in the first three numbers (but never more than three) from a class
of numbers.

Elimination strategies:

monw »

On hard problems, if you are asked to find the least (or greatest) number, then eliminate the least
(or greatest) answer-choice.

On hard problems, eliminate the answer-choice “not enough information.”

On hard problems, eliminate answer-choices that merely repeat numbers from the problem.

On hard problems, eliminate answer-choices that can be derived from elementary operations.
After you have eliminated as many answer-choices as you can, choose from the more compli-
cated or more unusual answer-choices remaining.

To solve a fractional equation, multiply both sides by the LCD (lowest common denominator) to clear
fractions.

You can cancel only over multiplication, not over addition or subtraction. For example, the c’s in the

. cC+Xx
expression

cannot be canceled.

sum

The average of N numbers is their sum divided by N, that is, average = v

Weighted average: The average between two sets of numbers is closer to the set with more numbers.

Average Speed =

Total Distance
Total Time

Distance = Rate x Time

Work = Rate x Time,or W = R x T. The amount of work done is usually 1 unit. Hence, the formula

1
becomes 1= R x T. Solving this for R gives R = T

Interest = Amount x Time x Rate
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Diagnostic/Review Math Test

This diagnostic test appears at the end of the math section because it is probably best for you to use it as a
review test. Unless your math skills are very strong, you should thoroughly study every math chapter.
Afterwards, you can use this diagnostic/review test to determine which math chapters you need to work on
more. If you do not have much time to study, this test can also be used to concentrate your studies on your
weakest areas.

1.

If3x+9=15thenx+2=

a2 ®3 O4 OS5 EE

2
Ifa=3b, b* =2c,9¢ = d, then %=

@A 12 B2 (€ 103 D)5 (E)
6

a+b+c/2=60
—a-b+c2=-10

Column A Column B
b c

3-(2°-2[3-16=2]) =

(A) 15 (B)-5 (C)1 (D)2 (E) 30

G-2)x+4)—(x-3)x-1)=0
(A) -5 (B) -1

-24 —(x2 - 1)2 =

A) -x*+2x%+15
B) -x*-2x2+17
(©) -x*+2x2-17
D) -x*+2x%-15
(E) -x*+2x%+17

The smallest prime number greater than 48
is

(A) 49 (B) 50 (C) 51 (D) 52 (E) 53

If a, b, and ¢ are consecutive integers and
a < b <c, which of the following must be
true?

(A) bisa prime number
B) atce _,

(C) a+biseven

(D) % is an integer

(E) c—a=b

© 0 (D) 172 (E) 11/6

9.

10.

11

12.

13.

14

15

(42-6)(20 +16) =
(A)2 (B)20 (C)28 (D)30 (E) 36

. If 83 =27 then z =

(A) 10 (B) 13 (C) 19 (D) 26 (E) 39

1/2 of 0.2 percent equals

A) 1
(B) 0.1
(C) 0.01
(D) 0.001
(E) 0.0001

4

1+1
3

a1 ®B12 ©2 D)3 (E) 4

. If x + y =k, then 3x% + 6xy + 3y* =

(A) k
(B) 3k
(C) 6k
(D) K
(E) 3k*

. 8x*—18=

(A) 8(x*-2)

(B) 2(2x +3)2x-3)
(C) 2(4x +3)(4x —3)
(D) 2(2x +9)(2x-9)
(E) 2(4x +3)(x—3)
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16.
Column A x<y<0 Column B
x+y Xy

17. If x is an integer and y = -3x + 7, what is the
least value of x for which y is less than 1?

@a1r ®2 ©3 M4 ®BS

B

A C

Note, figure not drawn to scale

18. In the figure above, triangle ABC is isosceles
with base AC. If x = 60°, then AC =

(A) 2
(B) 3
© 4

14
(D) 3

(E) /30

19. A unit square is circumscribed about a
circle. If the circumference of the circle is
g, what is the value of ¢?

A)
(B)
©)
D)
(E)

qn =

J
T

[\

20.

Column A Column B
The surface area of a  The surface area of a
cone with radius 3 cone with height 3

21. If the average of 2x and 4x is 12, then x =

(A) 1

B) 2

< 3

(D) 4

(E) 24

22. The average of x, y, and z is 8 and the aver-
age of y and zis 4. What is the value of x?

A 4
B) 9
©) 16
(D) 20
E 24

23.

24.

25.

26.

27.

28.

29.

30.

If the ratio of two numbers is 6 and their
sum is 21, what is the value of the larger
number?

A 1
B) 5
©) 12
D) 17
(E) 18

What percent of 3x is 6y if x = 4y?

(A) 50%
(B) 40%
©) 30%
(D) 20%
(E) 18%

y=3xand x>2

Column A Column B
10% of y 40% of x

How many ounces of water must be added to
a 30-ounce solution that is 40 percent
alcohol to dilute the solution to 25 percent
alcohol?

(A) 9
B) 10
©) 15
(D) 16
(E) 18

What is the value 201 term of a sequence if
the first term of the sequence is 2 and each
successive term is 4 more the term immedi-
ately preceding it?

(A) 798
(B) 800
(C) 802
(D) 804
(E) 806

A particular carmaker sells four models of
cars, and each model comes with 5 options.
How many different types of cars does the
carmaker sell?

(A) 15 (B) 16 (C) 17 (D) 18 (E) 20

Define a @ b to be a° — 1.

Column A Column B
x@1 x@ 10

Define the symbol * by the following equa-
tion: x* = 1 — x, for all non-negative x. If

((1-x)*)*=(1-x)*, then x =

@A 12 B34 ©1 D)2 (ES3
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1. Dividing both sides of the equation by 3 yields
x+3=5

Subtracting 1 from both sides of this equation (because we are looking for x + 2) yields
x+2=4

The answer is (C).

= since we are given a = 3b and 9c = d

. . 2
—= since we are given b~ = 2¢

The answer is (B).
3. Merely adding the two equations yields
c=50

Next, multiplying the bottom equation by —1 and then adding the equations yields

a+b+c/2=60
*) a+b-c2=10
2a+2b=10
Dividing this equation by 2 yields
a+b=35

This equation does not allow us to determine whether the value of b is larger, smaller, or equal to 50. For
example, if a = 0, then b = 35. In this case, Column B is larger. Now suppose, is a = —15, then b = 50. In
this case, the columns are equal. This is a double case and therefore the answer is (D), not enough infor-
mation to decide.

4,

3-— (23 -2[3-16=2]) = Within the innermost parentheses, division is performed before subtraction:

3-(2°-2[3-8])=

3-(2° -2[-5) =

3-@-2[-5) =

3-8+10)=

3-18=

-15

The answer is (A).
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5. Multiplying (using foil multiplication) both terms in the expression yields
X +4x-2x—8-(x*>-x-3x+3)=0

(Notice that parentheses are used in the second expansion but not in the first. Parentheses must be used in
the second expansion because the negative sign must be distributed to every term within the parentheses.)
Combining like terms yields

X +2x-8—-(*—4x+3)=0
Distributing the negative sign to every term within the parentheses yields

X +2x-8-x*+4x-3=0

(Note, although distributing the negative sign over the parentheses is an elementary operation, many, if not
most, students will apply the negative sign to only the first term:

—x*—4x+3

The writers of the test are aware of this common mistake and structure the test so that there are many
opportunities to make this mistake.)

Grouping like terms together yields
P =x)+2x+4x)+(-8-3)=0
Combining the like terms yields

6x—-11=0
6x=11
x=11/6
The answer is (E).
6. 2P -1 =

“16-[(x®)?* =23+ 1] =
—16-[x*-2¢* + 1] =
—16—x*+2x%-1=
A s

The answer is (C).

Notice that —2* = —16, not 16. This is one of the most common mistakes on the test. To see why 4=
—16 more clearly, rewrite —2* as follows:

24 = (-1)2*

In this form, it is clearer that the exponent, 4, applies only to the number 2, not to the number —1. So
24 = (=1)2*= (=16 =-16.
To make the answer positive 16, the —2 could be placed in parentheses:

=[R2 = =D)* 2t =+ D16 =16

7. Since the question asks for the smallest prime greater then 48, we start with the smallest answer-choice.
Now, 49 is not prime since 49 =7-7. Next, 50 is not prime since 50 = 5-10. Next, 51 is not prime since
51=3-17. Next, 52 is not prime since 52 =2-26. Finally, 53 is prime since it is divisible by only itself
and 1. The answer is (E).

Note, an integer is prime if it greater than 1 and divisible by only itself and 1. The number 2 is the
smallest prime (and the only even prime) because the only integers that divide into it evenly are 1 and 2.
The number 3 is the next larger prime. The number 4 is not prime because 4 =2-2. Following is a partial
list of the prime numbers. You should memorize it.

2,3,5,7,11,13,17,19,23,29,31, . ..
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8. Recall that an integer is prime if it is divisible by only itself and 1. In other words, an integer is prime if
it cannot be written as a product of two other integers, other than itself and 1. Now, b* = bb. Since b* can
be written as a product of b and b, it is not prime. Statement (A) is false.
Turning to Choice (B), since a, b, and ¢ are consecutive integers, in that order, b is one unit larger
than a: b=a + 1, and c is one unit larger than b: c=b+1=(a + 1) + 1 =a + 2. Now, plugging this infor-
a+c

mation into the expression yields

The answer is (B).

Regarding the other answer-choices, Choice (C) is true in some cases and false in others. To show
that it can be false, let’s plug in some numbers satisfying the given conditions. How abouta =1 and b = 2.
In this case, a + b = 1 + 2 = 3, which is odd, not even. This eliminates Choice (C). Notice that to show a
statement is false, we need only find one exception. However, to show a statement is true by plugging in
numbers, you usually have to plug in more than one set of numbers because the statement may be true for
one set of numbers but not for another set. We’ll discuss in detail later the conditions under which you can

say that a statement is true by plugging in numbers.
Choice (D) is not necessarily true. For instance, let a =1 and b = 2. Then % = % = %, which is

not an integer. This eliminates Choice (D).
Finally, ¢ — a = b is not necessarily true. For instance, leta=2,b=3,and c=4. Thenc-a=4-2=
2 # 3. This eliminates Choice (E).

9. (42-6)(20 +16) =

\(36)(36) =
\36+/36 = from the rule \/)Ty =Vx \f’;
6-6=
36
The answer is (E).

10, (4) -
427 _ by the rule (x*)’ = x®
()" - by replacing 4 with 22
(2)* by the rule (x*)’ = x®

The answer is (A). Note, this is considered to be a hard problem.
As to the other answer-choices, Choice (B) wrongly adds the exponents x and 2. The exponents are
added when the same bases are multiplied:

a‘a’ =a**’
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For example: 2327 =232 =25 =32, Be careful not to multiply unlike bases. For example, do not add
exponents in the following expression: 2°4%. The exponents cannot be added here because the bases, 2 and
4, are not the same.

Choice (C), first changes 4 into 22 and then correctly multiplies 2 and x: (22)x =02%%, However, it

2
then errs in adding 2x and 2: (22x) = 272542,

Choice (D) wrongly squares the x. When a power is raised to another power, the powers are
multiplied:

b
(xa) =xab

2 !
So (4*)" =42,
Choice (E) makes the same mistake as in Choice (D).

11. The number 8 can be written as 2°. Plugging this into the equation 813 =27 yields
13
-

b
Applying the rule (xa) = x® yields
239 - 21
Since the bases are the same, the exponents must be the same. Hence, z= 39, and the answer is (E).

12. Recall that percent means to divide by 100. So .2 percent equals .2/100 = .002. (Recall that the
decimal point is moved to the left one space for each zero in the denominator.) Now, as a decimal 1/2 = .5.
In percent problems, “of”” means multiplication. So multiplying .5 and .002 yields

.002
x .5
.001

Hence, the answer is (D).

13. T =

= by creating a common denominator of 3

3 . . .
4- 1 Recall: “to divide” means to invert and multiply

w

by canceling the 4's

Hence, the answer is (D).

14. 3% + 6xy + 3y =
3(x% + 2xy +?)
3x+y)P’= by the perfect square trinomial formula x* + 2xy + y* = (x + y)?
3k

Hence, the answer is (E).

by factoring out the common factor 3
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15. 8x*—18 =
2(4x* - 9) = by the distributive property ax + ay = a(x + y)
202%%-3%) =
20203 =
2(2x +3)(2x - 3) by the difference of squares formula X - y2 =x+y)x-y)

The answer is (B).

It is common for students to wrongly apply the difference of squares formula to a perfect square:

(=)= (x+y)(x-y)
The correct formulas follow. Notice that the first formula is the square of a difference, and the second
formula is the difference of two squares.

Perfect square trinomial: (x=y)? =x>=2xy +y*

Difference of squares: =y =@x+y)x-y)

It is also common for students to wrongly distribute the 2 in a perfect square:
@=y? ==y

Note, there is no factoring formula for a sum of squares: x> + y%. It cannot be factored.
16. Since x <y <0, both x and y are negative. Now, the sum of two negative numbers is negative. Hence,
X +y is negative. Next, product of two negative numbers is positive. Hence, xy is positive. Therefore,

Column B is larger than Column A, and the answer is (B).

17. Since y is to be less than 1 and y = -3x + 7, we get

Bx+7<1
-3x<-6 by subtracting 7 from both sides of the inequality
x>2 by dividing both sides of the inequality by —3

(Note that the inequality changes direction when we divide both sides by a negative number. This is also
the case if you multiply both sides of an inequality by a negative number.)

Since x is an integer and is to be as small as possible, x = 3. The answer is (C).

18. Since the triangle is isosceles, with base AC, the base angles are congruent (equal). That is, A = C.
Since the angle sum of a triangle is 180, we get

A+C+x=180
Replacing C with A and x with 60 gives

A+A+60=180

2A + 60 =180
2A=120
A=60

Hence, the triangle is equilateral (all three sides are congruent). Since we are given that side AB has length
4, side AC also has length 4. The answer is (C).
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19. Since the unit square is circumscribed about the circle, the diameter of the circle is 1 and the radius of
the circle is r = d/2 = 1/2. This is illustrated in the following figure:

Now, the circumference of a circle is given by the formula 27tr. For this circle the formula becomes
2nr =2m(1/2) = m. We are told that the circumference of the circle is gz Setting these two expressions
equal yields

T=qm
Dividing both sides of this equation by s yields
I=¢q
The answer is (A).

20. Since we don’t know the radius of the cone in Column A, the cone can be as wide or as narrow as we
want. Hence, the surface area can be a large or small as we want. Similarly, since we don’t know the
height of the cone in Column B, the surface area can be as large or small as we want. Hence, there is not
enough information to decide which column is larger. The answer is (D).

21. Since the average of 2x and 4x is 12, we get

2x+4x _12
2
6_x=12
2
3x=12
x=4

The answer is (D).

22. Recall that the average of N numbers is their sum divided by N. That is, average = sum/N. Since the
average of x, y, and z is 8 and the average of y and z is 4, this formula yields

Xty+z_g
3
Ytz _y
2
Solving the bottom equation for y + z yields y + z = 8. Plugging this into the top equation gives
x+8=8
3
x+8=24
x=16

The answer is (C).

23. Let the two numbers be x and y. Now, a ratio is simply a fraction. Forming the fraction yields x/y = 6,
and forming the sum yields x + y = 21. Solving the first equation for x yields x = 6y. Plugging this into the
second equation yields
6y +y =21
Ty =21
y=3
Plugging this into the equation x = 6y yields
x=63)=18
The answer is (E).
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24. Let z% represent the unknown percent. Now, when solving percent problems, “of” means times.
Translating the statement “What percent of 3x is 6y” into an equation yields

7%(3x) = 6y
Substituting x = 4y into this equation yields
7%(3-4y) =6y
7%(12y) = 6y
7% = 162—);
7% =1/2 = .50 = 50%

The answer is (A).

25. Translating Column A into a mathematical expression yields .10y. Translating Column B into a
mathematical expression yields .40x. Since y = 3x, Column A becomes .10y = .10(3x) = .30x. Since .40 is
larger than .30 and x is positive, Column B is larger. The answer is (B).

26. Let x be the amount of water added. Since there is no alcohol in the water, the percent of alcohol in the
water is 0%x. The amount of alcohol in the original solution is 40%(30), and the amount of alcohol in the
final solution will be 25%(30 + x). Now, the concentration of alcohol in the original solution plus the
concentration of alcohol in the added solution (water) must equal the concentration of alcohol in the result-
ing solution:

40%(30) + 0%x = 25%(30 + x)
Multiplying this equation by 100 to clear the percent symbol yields
40(30) + 0 =25(30 + x)
1200 = 750 + 25x
450 =25x
18=x
The answer is (E).
27. Except for the first term, each term of the sequence is found by adding 4 to the term immediately
preceding it. In other words, we are simply adding 4 to the sequence 200 times. This yields
4-200 =800

Adding the 2 in the first term gives 800 + 2 = 802. The answer is (C).

We can also solve this problem formally. The first term of the sequence is 2, and since each
successive term is 4 more than the term immediately preceding it, the second term is 2 + 4, and the third

term is (2 + 4) + 4, and the fourth term is [(2 + 4) + 4] + 4, etc. Regrouping yields (note that we rewrite the
first term as 2 + 4(0). You’ll see why in a moment.)

2440),2+4(1),2+42),2+4(3), ...

Notice that the number within each pair of parentheses is 1 less than the numerical order of the term. For
instance, the first term has a 0 within the parentheses, the second term has a 1 within the parentheses, etc.
Hence, the n' term of the sequence is

2+4(n-1)
Using this formula, the 201 term is 2 + 4(201 — 1) = 2 + 4(200) = 2 + 800 = 802.
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28. For the first model, there are 5 options. So there are 5 different types of cars in this model. For the
second model, there are the same number of different types of cars. Likewise, for the other two types of
models. Hence, there are 5 + 5 + 5 + 5 = 20 different types of cars. The answer is (E).

This problem illustrates the Fundamental Principle of Counting:

If an event occurs m times, and each of the m events is followed by a second event which occurs & times,
then the first event follows the second event m -k times.

29. This is considered to be a hard problem. However, it is actually quite easy. By the definition given,
the function @ merely cubes the term on the left and then subtracts 1 from it (the value of the term on the
right is irrelevant). In each column, the term on the left is x. Hence, in each case, the result is x> — 1. This
shows the two expressions are equal, and the answer is (C).

30.

The answer is (A).

1-x=x
1=2x
1
—=X
2
Study Plan

Use the list below to review the appropriate chapters for any questions you missed.

Equations: Page 184

Questions: 1,2, 3

Algebraic Expressions: Page 223
Questions: 4, 5, 6

Number Theory: Page 45
Questions: 7, 8

Exponents & Roots: Page 207
Questions: 9, 10, 11

Fractions & Decimals: Page 175
Questions: 12, 13

Factoring: Page 215
Questions: 14, 15
Inequalities: Page 160
Questions: 16, 17

Geometry: Page 100
Questions: 18, 19, 20
Averages: Page 196
Questions: 21, 22

Ratio & Proportion: Page 201
Question: 23

Percents: Page 232

Questions: 24, 25

Word Problems: Page 250
Question: 26

Sequences & Series: Page 265
Question: 27

Counting: Page 272

Question: 28

Defined Functions: Page 32
Questions: 29, 30
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Verbal

Format of the Uerhal Section

The verbal section of the test consists of four types of questions: Sentence Completions, Analogies, Reading
Comprehension, and Antonyms. They are designed to test your ability to reason using the written word.

The verbal section is 30 minutes long and contains 30 questions. The questions can appear in any
order.

FORMAT

About 6 Sentence Completions
About 7 Analogies
About 8 Reading Comprehension

About 9 Antonyms

Vocahulary

The verbal section is essentially a vocabulary test. With the exception of the reading comprehension and a
few of the hardest analogies, if you know the word, you will probably be able to answer the question
correctly. Thus, it is crucial that you improve your vocabulary. Even if you have a strong vocabulary, you
will still encounter unfamiliar words on the GRE.

Many students write off questions which contain words they don’t recognize. This is a mistake. The
rest of the verbal portion of the book will introduce numerous techniques that will decode unfamiliar words
and prod your memory of words you only half-remember. With these techniques you will often be able to
squeeze out enough meaning from an unfamiliar word to answer a question correctly.

Nevertheless, don’t rely on just these techniques—you must study word lists. Obviously, you cannot
attempt to memorize the dictionary, and you don’t need to. The GRE tests a surprisingly limited number of
words. At the end of the verbal portion of this book, you will find a list of 4000 essential words. Granted,
memorizing a list of words is rather dry, but it is probably the most effective way of improving your
performance on the verbal section.
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« INTRODUCTION

The Source for the Passages
Passages are Like Arguments

* READING METHODS

Why Speed Reading Doesn’t Work
Pre-reading the Topic Sentences

 THE SIX QUESTIONS

Main Idea Questions
Description Questions
Writing Technique Questions
Extension Questions
Application Questions

Tone Questions

e PIVOTAL WORDS

e THE THREE STEP METHOD

1. (Optional) Preview the First Sentences
2. Note the Six Questions
3. Note the Pivotal Words

* EXTRA READING
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Introduction

The verbal section of the GRE contains two to four passages, with about eight questions among them. The
subject matter of a passage can be almost anything, but the most common themes are politics, history,
culture, and science.

Most people find the passages difficult because the subject matter is dry and unfamiliar. Obscure
subject matter is chosen so that your reading comprehension will be tested, not your knowledge of a particu-
lar subject. Also the more esoteric the subject the more likely everyone taking the test will be on an even
playing field. However, because the material must still be accessible to laymen, you won’t find any tracts on
subtle issues of philosophy or abstract mathematics. In fact, if you read books on current affairs and the
Op/Ed page of the newspaper, then the style of writing used in the GRE passages will be familiar and you
probably won’t find the reading comprehension particularly difficult.

The passages use a formal, compact style. They are typically taken from articles in academic journals,
but they are rarely reprinted verbatim. Usually the chosen article is heavily edited until it is honed down to
about 300 to 600 hundred words. The formal style of the piece is retained but much of the “fluff” is
removed. The editing process condenses the article to about one-third its original length. Thus, an GRE
passage contains about three times as much information for its length as does the original article. This is
why the passages are similar to the writing on the Op/Ed page of a newspaper. After all, a person writing a
piece for the Op/Ed page must express all his ideas in about 500 words, and he must use a formal
(grammatical) style to convince people that he is well educated.

In addition to being dry and unfamiliar, GRE passages often start in the middle of an explanation, so
there is no point of reference. Furthermore, the passages are untitled, so you have to hit the ground running.

Reading styles are subjective—there is no best method for approaching the passages. There are as many
“systems” for reading the passages as there are test-prep books—all “authoritatively” promoting their
method, while contradicting some aspect of another. A reading technique that is natural for one person can
be awkward and unnatural for another person. However, it’s hard to believe that many of the methods
advocated in certain books could help anyone. Be that as it may, I will throw in our my two-cents worth —
though not so dogmatically.

Some books recommend speed-reading the passages. This is a mistake. Speed reading is designed for
ordinary, nontechnical material. Because this material is filled with “fluff,” you can skim over the
nonessential parts and still get the gist—and often more—of the passage. As mentioned before, however,
GRE passages are dense. Some are actual quoted articles (when the writers of the GRE find one that is
sufficiently compact). Most often, however, they are based on articles that have been condensed to about
one-third their original length. During this process no essential information is lost, just the “fluff” is cut.
This is why speed reading will not work here—the passages contain too much information. You should,
however, read somewhat faster than you normally do, but not to the point that your comprehension suffers.
You will have to experiment to find your optimum pace.

One technique that you may find helpful is to preview the passage by reading the first sentence of each
paragraph. Generally, the topic of a paragraph is contained in the first sentence. Reading the first sentence
of each paragraph will give an overview of the passage. The topic sentences act in essence as a summary of
the passage. Furthermore, since each passage is only three or four paragraphs long, previewing the topic
sentences will not use up an inordinate amount of time. (I don’t use this method myself, however. I prefer
to see the passage as a completed whole, and to let the passage unveil its main idea to me as I become
absorbed in it. I find that when I try to pre-analyze the passage it tends to become disjointed, and I lose my
concentration. Nonetheless, as mentioned before, reading methods are subjective, so experiment—this may
work for you.)

Points to Remember
Reading styles are subjective—there is no best method for approaching the passages.

2. Don’t speed read, or skim, the passage. Instead, read at a faster than usual pace, but not to the point
that your comprehension suffers.

3. (Optional) Preview the first sentence of each paragraph before you read the passage.
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The key to performing well on the passages is not the particular reading technique you use (so long as it’s not
speed reading). Rather the key is to become completely familiar with the question types—there are only six—so
that you can anticipate the questions that might be asked as you read the passage and answer those that are asked
more quickly and efficiently. As you become familiar with the six question types, you will gain an intuitive sense
for the places from which questions are likely to be drawn. Note, the order in which the questions are asked
roughly corresponds to the order in which the main issues are presented in the passage. Early questions should

The Six Questions

correspond to information given early in the passage, and so on.

The following passage and accompanying questions illustrate the six question types. Read the passage

slowly to get a good understanding of the issues.

There are two major systems of criminal
procedure in the modern world—the adversarial and
the inquisitorial. The former is associated with
common law tradition and the latter with civil law
tradition. Both systems were historically preceded
by the system of private vengeance in which the
victim of a crime fashioned his own remedy and
administered it privately, either personally or
through an agent. The vengeance system was a
system of self-help, the essence of which was
captured in the slogan “an eye for an eye, a tooth
for a tooth.” The modern adversarial system is only
one historical step removed from the private
vengeance system and still retains some of its char-
acteristic features. Thus, for example, even though
the right to institute criminal action has now been
extended to all members of society and even though
the police department has taken over the pretrial
investigative functions on behalf of the prosecution,
the adversarial system still leaves the defendant to
conduct his own pretrial investigation. The trial is
still viewed as a duel between two adversaries,
refereed by a judge who, at the beginning of the
trial has no knowledge of the investigative back-
ground of the case. In the final analysis the adver-
sarial system of criminal procedure symbolizes and
regularizes the punitive combat.

By contrast, the inquisitorial system begins
historically where the adversarial system stopped its
development. It is two historical steps removed
from the system of private vengeance. Therefore,
from the standpoint of legal anthropology, it is

historically superior to the adversarial system.
Under the inquisitorial system the public investiga-
35 tor has the duty to investigate not just on behalf of
the prosecutor but also on behalf of the defendant.
Additionally, the public prosecutor has the duty to
present to the court not only evidence that may lead
to the conviction of the defendant but also evidence
40 that may lead to his exoneration. This system man-
dates that both parties permit full pretrial discovery
of the evidence in their possession. Finally, in an
effort to make the trial less like a duel between two
adversaries, the inquisitorial system mandates that
45 the judge take an active part in the conduct of the
trial, with a role that is both directive and

protective.

Fact-finding is at the heart of the inquisitorial

system. This system operates on the philosophical

50 premise that in a criminal case the crucial factor is
not the legal rule but the facts of the case and that

the goal of the entire procedure is to experimentally
recreate for the court the commission of the alleged

crime.
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MAIN IDEA QUESTIONS

The main idea is usually stated in the last—occasionally the first—sentence of the first paragraph. If it’s
not there, it will probably be the last sentence of the entire passage. Main idea questions are usually the
first questions asked.

Some common main idea questions are

D Which one of the following best expresses the main idea of the passage?
D The primary purpose of the passage isto. ..

D In the passage, the author’s primary concern is to discuss . . .

Main idea questions are rarely difficult; after all the author wants to clearly communicate her ideas to
you. If, however, after the first reading, you don’t have a feel for the main idea, review the first and last
sentence of each paragraph; these will give you a quick overview of the passage.

Because main idea questions are relatively easy, the GRE writers try to obscure the correct answer by
surrounding it with close answer-choices (“detractors”) that either overstate or understate the author’s main
point. Answer-choices that stress specifics tend to understate the main idea; choices that go beyond the
scope of the passage tend to overstate the main idea.

) The answer to a main idea question will summarize the author’s argument, yet be neither too
§ specific nor too broad.

In most GRE passages the author’s primary purpose is to persuade the reader to accept her opinion.
Occasionally, it is to describe something.

Example: (Refer to passage on page 313.)
The primary purpose of the passage is to

(A) explain why the inquisitorial system is the best system of criminal justice

(B) explain how the adversarial and the inquisitorial systems of criminal justice both evolved
from the system of private vengeance

(C) show how the adversarial and inquisitorial systems of criminal justice can both comple-
ment and hinder each other’s development

(D)  show how the adversarial and inquisitorial systems of criminal justice are being combined
into a new and better system

(E) analyze two systems of criminal justice and deduce which one is better

The answer to a main idea question will summarize the passage without going beyond it. (A) violates these
criteria by overstating the scope of the passage. The comparison in the passage is between two specific
systems, not between all systems. (A) would be a good answer if “best” were replaced with “better.”
Beware of extreme words. (B) violates the criteria by understating the scope of the passage. Although
the evolution of both the adversarial and the inquisitorial systems is discussed in the passage, it is done to
show why one is superior to the other. As to (C) and (D), both can be quickly dismissed since neither is
mentioned in the passage. Finally, the passage does two things: it presents two systems of criminal justice
and shows why one is better than the other. (E) aptly summarizes this, so it is the best answer.

Following is a mini-passage. These exercises are interspersed among the sections of this chapter and
are written to the same specifications as actual GRE passages. Because the mini-passages are short and
designed to test only one issue, they are more tractable than a full passage.
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Application: (Mini-passage)

As Xenophanes recognized as long ago as the sixth century before Christ, whether or not
God made man in His own image, it is certain that man makes gods in his. The gods of Greek
mythology first appear in the writings of Homer and Hesiod, and, from the character and actions
of these picturesque and, for the most part, friendly beings, we get some idea of the men who
made them and brought them to Greece.

But ritual is more fundamental than mythology, and the study of Greek ritual during recent
years has shown that, beneath the belief or skepticism with which the Olympians were regarded,
lay an older magic, with traditional rites for the promotion of fertility by the celebration of the
annual cycle of life and death, and the propitiation of unfriendly ghosts, gods or demons. Some
such survivals were doubtless widespread, and, prolonged into classical times, probably made
the substance of Eleusinian and Orphic mysteries. Against this dark and dangerous background
arose Olympic mythology on the one hand and early philosophy and science on the other.

In classical times the need of a creed higher than the Olympian was felt, and Aeschylus,
Sophocles and Plato finally evolved from the pleasant but crude polytheism the idea of a single,
supreme and righteous Zeus. But the decay of Olympus led to a revival of old and the invasion
of new magic cults among the people, while some philosophers were looking to a vision of the
uniformity of nature under divine and universal law.

From Sir William Cecil Dampier, A Shorter History of Science, ©1957, Meridian Books.

The main idea of the passage is that

(A) Olympic mythology evolved from ancient rituals and gave rise to early philosophy

(B) early moves toward viewing nature as ordered by divine and universal law coincided with
monotheistic impulses and the disintegration of classical mythology

(C) early philosophy followed from classical mythology

(D) the practice of science, i.e., empiricism, preceded scientific theory

Most main idea questions are rather easy. This one is not—mainly, because the passage itself is not an easy
read. Recall that to find the main idea of a passage, we check the last sentence of the first paragraph; if it’s
not there, we check the closing of the passage. Reviewing the last sentence of the first paragraph, we see
that it hardly presents a statement, let alone the main idea. Turning to the closing line of the passage,
however, we find the key to this question. The passage describes a struggle for ascendancy amongst four
opposing philosophies: (magic and traditional rites) vs. (Olympic mythology) vs. (monotheism [Zeus]) vs.
(early philosophy and science). The closing lines of the passage summarize this and add that Olympic
mythology lost out to monotheism (Zeus), while magical cults enjoyed a revival and the germ of universal
law was planted. Thus the answer is (B).

As to the other choices, (A) is false. “Olympic mythology [arose] on one hand and early philosophy
and science on the other” (closing to paragraph two); thus they initially developed in parallel. (C) is also
false. It makes the same type of error as (A). Finally, (D) is not mentioned in the passage.
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DESCRIPTION QUESTIONS

Description questions, as with main idea questions, refer to a point made by the author. However, descrip-
tion questions refer to a minor point or to incidental information, not to the author’s main point.

Again, these questions take various forms:
D According to the passage . . .
D In line 37, the author mentions . . . for the purpose of . . .

D The passage suggests that which one of the following would . . .

The answer to a description question must refer directly to a statement in the passage, not to
something implied by it. However, the correct answer will paraphrase a statement in the passage, not give
an exact quote. In fact, exact quotes (“Same language” traps) are often used to bait wrong answers.

Caution: When answering a description question, you must find the point in the passage from which
the question is drawn. Don’t rely on memory—too many obfuscating tactics are used with these questions.

Not only must the correct answer refer directly to a statement in the passage, it must refer to the
relevant statement. The correct answer will be surrounded by wrong choices which refer directly to the
passage but don’t address the question. These choices can be tempting because they tend to be quite close
to the actual answer.

Once you spot the sentence to which the question refers, you still must read a few sentences before
and after it, to put the question in context. If a question refers to line 20, the information needed to answer
it can occur anywhere from line 15 to 25. Even if you have spotted the answer in line 20, you should still
read a couple more lines to make certain you have the proper perspective.

Example: (Refer to passage on page 313.)
According to the passage, the inquisitorial system differs from the adversarial system in that

(A) it does not make the defendant solely responsible for gathering evidence for his case
(B) it does not require the police department to work on behalf of the prosecution

(C) itdoes not allow the victim the satisfaction of private vengeance

(D) itrequires the prosecution to drop a weak case

(E) adefendant who is innocent would prefer to be tried under the inquisitorial system

This is a description question, so the information needed to answer it must be stated in the passage —though
not in the same language as in the answer. The needed information is contained in lines 34-36, which state
that the public prosecutor has to investigate on behalf of both society and the defendant. Thus, the defen-
dant is not solely responsible for investigating his case. Furthermore, the paragraph’s opening implies that
this feature is not found in the adversarial system. This illustrates why you must determine the context of
the situation before you can safely answer the question. The answer is (A).

The other choices can be easily dismissed. (B) is the second best answer. Lines 17-19 state that in
the adversarial system the police assume the work of the prosecution. Then lines 28-30 state that the
inquisitorial system begins where the adversarial system stopped; this implies that in both systems the
police work for the prosecution. (C) uses a false claim ploy. The passage states that both systems are
removed from the system of private vengeance. (D) is probably true, but it is neither stated nor directly
implied by the passage. Finally, (E) uses a reference to the passage to make a true but irrelevant statement.
People’s attitude or preference toward a system is not a part of that system.
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Application: (Mini-passage)

If dynamic visual graphics, sound effects, and automatic scorekeeping are the features that
account for the popularity of video games, why are parents so worried? All of these features
seem quite innocent. But another source of concern is that the games available in arcades have,
almost without exception, themes of physical aggression.... There has long been the belief that
violent content may teach violent behavior. And yet again our society finds a new medium in
which to present that content, and yet again the demand is nearly insatiable. And there is
evidence that violent video games breed violent behavior, just as violent television shows do....

The effects of video violence are less simple, however, than they at first appeared. The
same group of researchers who found negative effects [from certain video games] have more
recently found that two-player aggressive video games, whether cooperative or competitive,
reduce the level of aggression in children’s play....

It may be that the most harmful aspect of the violent video games is that they are solitary
in nature. A two-person aggressive game (video boxing, in this study) seems to provide a cathar-
tic or releasing effect for aggression, while a solitary aggressive game (such as Space Invaders)
may stimulate further aggression. Perhaps the effects of television in stimulating aggression will
also be found to stem partly from the fact that TV viewing typically involves little social
interaction.

From Patricia Marks Greenfield, Mind and Media: The Effects of Television, Video Games, and
Computers. © 1984 by Harvard University Press.

According to the passage, which of the following would be likely to stimulate violent behavior
in a child playing a video game?

I.  Watching the computer stage a battle between two opponents
II.  Controlling a character in battle against a computer
III.  Challenging another player to a battle in a non-cooperative two-person game

(A) Ionly

(B) Ionly

(C) TandIIonly
(D) I and III only

Item I, True: Stimulation would occur. This choice is qualitatively the same as passively watching
violence on television. Item II, True: Stimulation would also occur. This is another example of solitary
aggression (implied by the second sentence of the last paragraph). Item III, False: No stimulation would
occur. Two-player aggressive games are “cathartic” (again the needed reference is the second sentence of
the last paragraph). The answer is (C).

Often you will be asked to define a word or phrase based on its context. For this type of question,
again you must look at a few lines before and after the word. Don’t assume that because the word is famil-
iar you know the definition requested. Words often have more than one meaning, and the GRE often asks
for a peculiar or technical meaning of a common word. For example, as a noun champion means “the
winner,” but as a verb champion means “to be an advocate for someone.” You must consider the word’s
context to get its correct meaning.

On the GRE the definition of a word will not use as simple a structure as was used above to define
champion. One common way the GRE introduces a defining word or phrase is to place it in apposition to

the word being defined.

Don’t confuse “apposition” with “opposition”: they have antithetical [exactly opposite] meanings.
Words or phrases in apposition are placed next to each other, and the second word or phrase defines,

clarifies, or gives evidence for the first word or phrase. The second word or phrase will be set off from the
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first by a comma, semicolon, hyphen, or parentheses. (Note: If a comma is not followed by a linking
word—such as and, for, yet—then the following phrase is probably appositional.)

Example:

The discussions were acrimonious, frequently degenerating into name-calling contests.

After the comma in this sentence, there is no linking word (such as and, but, because, although, etc.).
Hence the phrase following the comma is in apposition to acrimonious—it defines or further clarifies the
word. Now acrimonious means bitter, mean-spirited talk, which would aptly describe a name-calling
contest.

Application: (Mini-passage)

The technical phenomenon, embracing all the separate techniques, forms a whole.... It is
useless to look for differentiations. They do exist, but only secondarily. The common features
of the technical phenomenon are so sharply drawn that it is easy to discern that which is the
technical phenomenon and that which is not.

... To analyze these common features is tricky, but it is simple to grasp them. Just as there
are principles common to things as different as a wireless set and an internal-combustion engine,
so the organization of an office and the construction of an aircraft have certain identical features.
This identity is the primary mark of that thoroughgoing unity which makes the technical
phenomenon a single essence despite the extreme diversity of its appearances.

As a corollary, it is impossible to analyze this or that element out of it—a truth which is
today particularly misunderstood. The great tendency of all persons who study techniques is to
make distinctions. They distinguish between the different elements of technique, maintaining
some and discarding others. They distinguish between technique and the use to which it is put.
These distinctions are completely invalid and show only that he who makes them has understood
nothing of the technical phenomenon. Its parts are ontologically tied together; in it, use is
inseparable from being.

From Jacques Ellul, The Technological Society, ©1964 by Alfred A. Knopf, Inc.

The “technical phenomenon” referred to in the opening line can best be defined as

(A) all of the machinery in use today
(B) the abstract idea of the machine

(C) away of thinking in modern society
(D)  what all machines have in common

(A): No, it is clear from the passage that the technical phenomenon is more abstract than that, since it is
described in the opening paragraph as uniting all the separate “techniques” (not machines) and as compris-
ing the “features” that such things as an office and an aircraft have in common. (B): No, the passage states
that the technical phenomenon is something that includes both techniques and their use (See closing lines of
the passage); it is thus broader that just the idea of machinery. (C): Yes, this seems to be the best answer; it
is broad enough to include both techniques and their uses and abstract enough to go beyond talking only
about machines. (D): No, the passage suggests that it is something that techniques have in common and
techniques can include airplanes or offices.
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WRITING TECHNIQUE QUESTIONS

All coherent writing has a superstructure or blueprint. When writing, we don’t just randomly jot down our
thoughts; we organize our ideas and present them in a logical manner. For instance, we may present
evidence that builds up to a conclusion but intentionally leave the conclusion unstated, or we may present a
position and then contrast it with an opposing position, or we may draw an extended analogy.

There is an endless number of writing techniques that authors use to present their ideas, so we cannot
classify every method. However, some techniques are very common to the type of explanatory or
opinionated writing found in GRE passages.

A. Compare and contrast two positions.

This technique has a number of variations, but the most common and direct is to develop two ideas or
systems (comparing) and then point out why one is better than the other (contrasting).

o0

Idea 1 i<
Comparing §
=

Idea 2 S

Some common tip-off phrases to this method of analysis are
* By contrast
e Similarly
Some typical questions for these types of passages are
*  According to the passage, a central distinction between a woman’s presence and a man’s presence
is:

e In which of the following ways does the author imply that birds and reptiles are similar?

Writing-technique questions are similar to main idea questions; except that they ask about how the
author presents his ideas, not about the ideas themselves. Generally, you will be given only two writing

methods to choose from, but each method will have two or more variations.

Example: (Refer to passage on page 313.)
Which one of the following best describes the organization of the passage?

(A) Two systems of criminal justice are compared and contrasted, and one is deemed to be
better than the other.

(B)  One system of criminal justice is presented as better than another. Then evidence is
offered to support that claim.

(C) Two systems of criminal justice are analyzed, and one specific example is examined in
detail.

(D) A set of examples is furnished. Then a conclusion is drawn from them.

(E) The inner workings of the criminal justice system are illustrated by using two systems.

Clearly the author is comparing and contrasting two criminal justice systems. Indeed, the opening to
paragraph two makes this explicit. The author uses a mixed form of comparison and contrast. He opens
the passage by developing (comparing) both systems and then shifts to developing just the adversarial
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system. He opens the second paragraph by contrasting the two criminal justice systems and then further
develops just the inquisitorial system. Finally, he closes by again contrasting the two systems and implying
that the inquisitorial system is superior.

Only two answer-choices, (A) and (B), have any real merit. They say essentially the same thing—
though in different order. Notice in the passage that the author does not indicate which system is better
until the end of paragraph one, and he does not make that certain until paragraph two. This contradicts the
order given by (B). Hence the answer is (A). (Note: In (A) the order is not specified and therefore is
harder to attack, whereas in (B) the order is definite and therefore is easier to attack. Remember that a
measured response is harder to attack and therefore is more likely to be the answer.)

B. Show cause and effect.

In this technique, the author typically shows how a particular cause leads to a certain result or set of results.
It is not uncommon for this method to introduce a sequence of causes and effects. A causes B, which
causes C, which causes D, and so on. Hence B is both the effect of A and the cause of C. For a discussion
of the fallacies associated with this technique see Causal Reasoning (page 598). The variations on this
rhetorical technique can be illustrated by the following schematics:

®
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Example: (Mini-passage)

Thirdly, I worry about the private automobile. It is a dirty, noisy, wasteful, and lonely means of
travel. It pollutes the air, ruins the safety and sociability of the street, and exercises upon the individ-
ual a discipline which takes away far more freedom than it gives him. It causes an enormous amount
of land to be unnecessarily abstracted from nature and from plant life and to become devoid of any
natural function. It explodes cities, grievously impairs the whole institution of neighborliness, frag-
mentizes and destroys communities. It has already spelled the end of our cities as real cultural and
social communities, and has made impossible the construction of any others in their place. Together
with the airplane, it has crowded out other, more civilized and more convenient means of transport,
leaving older people, infirm people, poor people and children in a worse situation than they were a
hundred years ago. It continues to lend a terrible element of fragility to our civilization, placing us in
a situation where our life would break down completely if anything ever interfered with the oil
supply.

George F. Kennan
Which of the following best describes the organization of the passage?

(A) A problem is presented and then a possible solution is discussed.

(B)  The benefits and demerits of the automobile are compared and contrasted.
(C) A topic is presented and a number of its effects are discussed.

(D) A set of examples is furnished to support a conclusion.

This passage is laden with effects. Kennan introduces the cause, the automobile, in the opening sentence
and from there on presents a series of effects—the automobile pollutes, enslaves, and so on. Hence the
answer is (C). Note: (D) is the second-best choice; it is disqualified by two flaws. First, in this context,
“examples” is not as precise as “effects.” Second, the order is wrong: the conclusion, “I worry about the
private automobile” is presented first and then the examples: it pollutes, it enslaves, etc.
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C. State a position and then give supporting evidence.

This technique is common with opinionated passages. Equally common is the reverse order. That is, the
supporting evidence is presented and then the position or conclusion is stated. And sometimes the evidence
will be structured to build up to a conclusion which is then left unstated. If this is done skillfully the reader
will be more likely to arrive at the same conclusion as the author.

® ®
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Following are some typical questions for these types of passages:

¥

e According to the author, which of the following is required for one to become proficient with a
computer?

*  Which of the following does the author cite as evidence that the bald eagle is in danger of becom-
ing extinct?

EXTENSION QUESTIONS

Extension questions are the most common. They require you to go beyond what is stated in the passage,
asking you to draw an inference from the passage, to make a conclusion based on the passage, or to identify
one of the author’s tacit assumptions.

You may be asked to draw a conclusion based on the ideas or facts presented:

D It can be inferred from the passage that . . .

D The passage suggests that . . .

Since extension questions require you to go beyond the passage, the correct answer must say more than
what is said in the passage. Beware of same language traps with these questions: the correct answer will
often both paraphrase and extend a statement in the passage, but it will not directly quote it.

“Same Language” traps: For extension questions, any answer-choice that explicitly refers to
or repeats a statement in the passage will probably be wrong.

Tfap!

The correct answer to an extension question will not require a quantum leap in thought, but it will add
significantly to the ideas presented in the passage.

Example: (Refer to passage on page 313.)
The author views the prosecution’s role in the inquisitorial system as being

(A) an advocate for both society and the defendant
(B) solely responsible for starting a trial

(C) aprotector of the legal rule

(D) an investigator only

(E) an aggressive but fair investigator

This is an extension question. So the answer will not be explicitly stated in the passage, but it will be
strongly supported by it.
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The author states that the prosecutor is duty bound to present any evidence that may prove the defen-
dant innocent and that he must disclose all pretrial evidence (i.e., have no tricks up his sleeve). This is the
essence of fair play. So the answer is probably (E).

However, we should check all the choices. (A) overstates the case. Although the prosecutor must
disclose any evidence that might show the defendant innocent, the prosecutor is still advocating society’s
case against the defendant— it must merely be measured advocacy. This is the second-best answer. As for
(B), although it is implied that in both systems the right to initiate a case is extended to all people through
the prosecutor, it is not stated or implied that this is the only way to start a case. Finally, neither (C) nor
(D) is mentioned or implied in the passage. The answer, therefore, is (E).

Application: (Mini-passage)

Often, the central problem in any business is that money is needed to make money. The
following discusses the sale of equity, which is one response to this problem.

Sale of Capital Stock: a way to obtain capital through the sale of stock to individual
investors beyond the scope of one’s immediate acquaintances. Periods of high interest rates turn
entrepreneurs to this equity market. This involves, of necessity, a dilution of ownership, and
many owners are reluctant to take this step for that reason. Whether the owner is wise in declin-
ing to use outside equity financing depends upon the firm’s long-range prospects. If there is an
opportunity for substantial expansion on a continuing basis and if other sources are inadequate,
the owner may decide logically to bring in other owners. Owning part of a larger business may
be more profitable than owning all of a smaller business.

Small-Business Management, 6th Ed., © 1983 by South-Western Publishing Co.
The passage implies that an owner who chooses not to sell capital stock despite the prospect of
continued expansion is

(A) subject to increased regulation

(B) more conservative than is wise under the circumstances
(C) likely to have her ownership of the business diluted
(D) sacrificing security for rapid growth

(A): No. This is not mentioned in the passage. (B): Yes. The passage states that “the owner may decide
logically to bring in other owners”; in other words, the owner would be wise to sell stock in this situation.
(C): No. By NOT selling stock, the owner retains full ownership. (D) No. Just the opposite: the owner
would be sacrificing a measure of security for growth if she did sell stock.
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APPLICATION QUESTIONS

Application questions differ from extension questions only in degree. Extension questions ask you to apply
what you have learned from the passage to derive new information about the same subject, whereas
application questions go one step further, asking you to apply what you have learned from the passage to a
different or hypothetical situation.

The following are common application questions:
D Which one of the following is the most likely source of the passage?

D Which one of the following actions would be most likely to have the same effect as the
author’s actions?

You may be asked to complete a thought for the author:
D The author would most likely agree with which one of the following statements?

D Which one of the following sentences would the author be most likely to use to complete
the last paragraph of the passage?

To answer an application question, take the author’s perspective. Ask yourself: what am I arguing
for? what might make my argument stronger? what might make it weaker?

Because these questions go well beyond the passage, they tend to be the most difficult. Furthermore,
because application questions and extension questions require a deeper understanding of the passage,
skimming (or worse yet, speed-reading) the passage is ineffective. Skimming may give you the main idea
and structure of the passage, but it is unlikely to give you the subtleties of the author’s attitude.

Example: (Refer to passage on page 313.)

Based on the information in the passage, it can be inferred that which one of the following
would most logically begin a paragraph immediately following the passage?

(A) Because of the inquisitorial system’s thoroughness in conducting its pretrial investigation,
it can be concluded that a defendant who is innocent would prefer to be tried under the
inquisitorial system, whereas a defendant who is guilty would prefer to be tried under the
adversarial system.

(B)  As the preceding analysis shows, the legal system is in a constant state of flux. For now
the inquisitorial system is ascendant, but it will probably be soon replaced by another
system.

(C) The accusatorial system begins where the inquisitorial system ends. So it is three steps
removed from the system of private vengeance, and therefore historically superior to it.

(D) Because in the inquisitorial system the judge must take an active role in the conduct of
the trial, his competency and expertise have become critical.

(E) The criminal justice system has evolved to the point that it no longer seems to be deriva-
tive of the system of private vengeance. Modern systems of criminal justice empower all
of society with the right to instigate a legal action, and the need for vengeance is satisfied
through a surrogate — the public prosecutor.

The author has rather thoroughly presented his position, so the next paragraph would be a natural place for
him to summarize it. The passage compares and contrasts two systems of criminal justice, implying that
the inquisitorial system is superior. We expect the concluding paragraph to sum up this position. Now all
legal theory aside, the system of justice under which an innocent person would choose to be judged would,
as a practical matter, pretty much sum up the situation. Hence the answer is (A).



324  GRE Prep Course

Application: (Mini-passage)

The idea of stuff expresses no more than the experience of coming to a limit at which our
senses or our instruments are not fine enough to make out the pattern.

Something of the same kind happens when the scientist investigates any unit or pattern so
distinct to the naked eye that it has been considered a separate entity. He finds that the more
carefully he observes and describes it, the more he is also describing the environment in which it
moves and other patterns to which it seems inseparably related. As Teilhard de Chardin has so
well expressed it, the isolation of individual, atomic patterns “is merely an intellectual dodge.”

...Although the ancient cultures of Asia never attained the rigorously exact physical
knowledge of the modern West, they grasped in principle many things which are only now
occurring to us. Hinduism and Buddhism are impossible to classify as religions, philosophies,
sciences, or even mythologies, or again as amalgamations of all four, because departmentaliza-
tion is foreign to them even in so basic a form as the separation of the spiritual and the mate-
rial.... Buddhism ... is not a culture but a critique of culture, an enduring nonviolent revolution,
or “loyal opposition,” to the culture with which it is involved. This gives these ways of libera-
tion something in common with psychotherapy beyond the interest in changing states of con-
sciousness. For the task of the psychotherapist is to bring about a reconciliation between indi-
vidual feeling and social norms without, however, sacrificing the integrity of the individual. He
tries to help the individual to be himself and to go it alone in the world (of social convention)
but not of the world.

From Alan W. Watts, Psychotherapy East and West, © 1961 by Pantheon Books, a division of
Random House.

What does the passage suggest about the theme of the book from which it is excerpted?

(A) The book attempts to understand psychotherapy in the context of different and changing
systems of thought.

(B) The book argues that psychotherapy unites elements of an exact science with elements of
eastern philosophy.

(C)  The book describes the origins of psychotherapy around the world.

(D) The book compares psychotherapy in the West and in the East.

(A): Yes, this is the most accurate inference from the passage. The passage discusses how the more
carefully a scientist views and describes something the more he describes the environment in which it
moves, and the passage traces similarities between psychotherapy and Eastern systems of (evolving)
thought. (B): No, this is too narrow an interpretation of what the whole book would be doing. (C): No,
too vague; the passage is too philosophical to be merely a history. (D): No, also too vague, meant to entrap
those of you who relied on the title without thinking through the passage.
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TONE QUESTIONS

Tone questions ask you to identify the writer’s attitude or perspective. Is the writer’s feeling toward the
subject positive, negative, or neutral? Does the writer give his own opinion, or does he objectively present
the opinions of others?

GN ,ﬂ Before you read the answer-choices, decide whether the writer’s tone is positive, negative,
X ,'._._‘"('1 1 | or neutral. It is best to do this without referring to the passage.

Strategy

However, if you did not get a feel for the writer’s attitude on the first reading, check the adjectives
that he chooses. Adjectives and, to a lesser extent, adverbs express our feelings toward subjects. For
instance, if we agree with a person who holds strong feelings about a subject, we may describe his opinions
as impassioned. On the other hand, if we disagree with him, we may describe his opinions as excitable,
which has the same meaning as “impassioned” but carries a negative connotation.

Example: (Refer to passage on page 313.)
The author’s attitude toward the adversarial system can best be described as

(A) encouraged that it is far removed from the system of private vengeance

(B)  concerned that it does not allow all members of society to instigate legal action

(C) pleased that it does not require the defendant to conduct his own pretrial investigation
(D) hopeful that it will be replaced by the inquisitorial system

(E) doubtful that it is the best vehicle for justice

The author does not reveal his feelings toward the adversarial system until the end of paragraph one.
Clearly the clause “the adversarial system of criminal procedure symbolizes and regularizes the punitive
combat” indicates that he has a negative attitude toward the system. This is confirmed in the second para-
graph when he states that the inquisitorial system is historically superior to the adversarial system. So he
feels that the adversarial system is deficient.

The “two-out-of-five” rule is at work here: only choices (D) and (E) have any real merit. Both are
good answers. But which one is better? Intuitively, choice (E) is more likely to be the answer because it is
more measured. To decide between two choices attack each: the one that survives is the answer. Now a
tone question should be answered from what is directly stated in the passage—not from what it implies.
Although the author has reservations toward the adversarial system, at no point does he say that he hopes
the inquisitorial system will replace it, he may prefer a third system over both. This eliminates (D); the
answer therefore is (E).

The remaining choices are not supported by the passage. (A), using the same language as in the
passage, overstates the author’s feeling. In lines 12—14, he states that the adversarial system is only one
step removed from the private vengeance system—not far removed. Remember: Be wary of extreme
words. (A) would be a better choice if “far” were dropped. (B) makes a false claim. In lines 15-17, the
author states that the adversarial system does extend the right to initiate legal action to all members of
society. Finally, (C) also makes a false claim. In lines 20-21, the author states that the defendant in the
adversarial system is still left to conduct his own pretrial investigation.
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Application: (Mini-passage)

An elm in our backyard caught the blight this summer and dropped stone dead, leafless,
almost overnight. One weekend it was a normal-looking elm, maybe a little bare in spots but
nothing alarming, and the next weekend it was gone, passed over, departed, taken....

The dying of a field mouse, at the jaws of an amiable household cat, is a spectacle I have
beheld many times. It used to make me wince.... Nature, I thought, was an abomination.

Recently I’ve done some thinking about that mouse, and I wonder if his dying is necessar-
ily all that different from the passing of our elm. The main difference, if there is one, would be
in the matter of pain. I do not believe that an elm tree has pain receptors, and even so, the blight
seems to me a relatively painless way to go. But the mouse dangling tail-down from the teeth of
a gray cat is something else again, with pain beyond bearing, you’d think, all over his small
body. There are now some plausible reasons for thinking it is not like that at all.... At the
instant of being trapped and penetrated by teeth, peptide hormones are released by cells in the
hypothalamus and the pituitary gland; instantly these substances, called endorphins, are attached
to the surfaces of other cells responsible for pain perception; the hormones have the pharmaco-
logic properties of opium; there is no pain. Thus it is that the mouse seems always to dangle so
languidly from the jaws, lies there so quietly when dropped, dies of his injuries without a strug-
gle. If a mouse could shrug, he’d shrug....

Pain is useful for avoidance, for getting away when there’s time to get away, but when it is
end game, and no way back, pain is likely to be turned off, and the mechanisms for this are
wonderfully precise and quick. If I had to design an ecosystem in which creatures had to live
off each other and in which dying was an indispensable part of living, I could not think of a
better way to manage.

From Lewis Thomas, On Natural Death, © 1979 by Lewis Thomas.

Which one of the following would best characterize the author’s attitude toward the relationship
between pain and death?

(A) Dismay at the inherent cruelty of nature

(B) Amusement at the irony of the relationship between pain and death

(C)  Admiration for the ways in which animal life functions in the ecosystem

(D) A desire to conduct experiments on animals in order to discover more about the relation-
ship between pain and death

The author’s attitude toward the relationship between pain and death evolves through three stages. First, he
expresses revulsion at the relationship. This is indicated in the second paragraph by the words “wince” and
“abomination.” Then in the third paragraph, he adopts a more analytical attitude and questions his
previous judgment. This is indicated by the clause, “I wonder if his dying is necessarily all that different
from the passing of our elm.” And in closing the paragraph, he seems resigned to the fact the relationship
is not all that bad. This is indicated by the sentence, “If a mouse could shrug, he’d shrug.” Finally, in the
last paragraph, he comes to express admiration for the relationship between pain and death. This is indi-
cated by the phrase “wonderfully precise and quick,” and it is made definite by the closing line, “If I had to
design an ecosystem . . . in which dying was an indispensable part of living, I could not think of a better
way to manage.” Thus, the answer is (C).

The other choices are easily ruled out. Choice (A) is perhaps superficially tempting. In the second
paragraph the author does express dismay at the ways of nature, but notice that his concerns are in the past
tense. He is now more understanding, wiser of the ways of nature. As to (B), the author is subtly reveren-
tial, never ironical, toward nature. Finally, (D) is not mentioned or alluded to in the passage.

Beware of answer-choices that contain extreme emotions. Remember the passages are taken from
academic journals. In the rarefied air of academic circles, strong emotions are considered inappropriate and
sophomoric. The writers want to display opinions that are considered and reasonable, not spontaneous and
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off-the-wall. So if an author’s tone is negative, it may be disapproving—not snide. Or if her tone is posi-
tive, it may be approving —not ecstatic.

Furthermore, the answers must be indisputable. If the answers were subjective, then the writers of the
GRE would be deluged with letters from angry test takers, complaining that their test-scores are unfair. To
avoid such a difficult position, the writers of the GRE never allow the correct answer to be either controver-
sial or grammatically questionable.

Let’s use these theories to answer the following questions.

Example:

Which one of the following most accurately characterizes the author’s attitude with respect to
Phillis Wheatley’s literary accomplishments?

(A) enthusiastic advocacy
(B) qualified admiration

(C)  dispassionate impartiality
(D) detached ambivalence
(E) perfunctory dismissal

Even without reference to the passage, this is not a difficult question to answer.

Scholars may advocate each other’s work, but they are unlikely to be enthusiastic advocates.
Furthermore, the context stretches the meaning of advocacy —to defend someone else’s cause or plight. So
(A) is unlikely to be the answer.

(B) is the measured response and therefore is probably the answer.

“Dispassionate impartiality” is a rather odd construction; additionally, it is redundant. It could never
be the answer to a GRE question. This eliminates (C).

“Detached ambivalence” is not as odd as “dispassionate impartiality,” but it is unusual. So (D) is
unlikely to be the answer.

Remember, scholars want their audience to consider their opinions well thought out, not off-the-wall.
But perfunctory means “hasty and superficial.” So (E) could not be the answer.

Hence, even without the passage we can still find the answer, (B).

Example:
Which one of the following best describes the author’s attitude toward scientific techniques?

(A) critical
(B) hostile
(C)  idealistic
(D) ironic
(E) neutral

(A) is one of two measured responses offered. Now a scholar may be critical of a particular scientific
technique, but only a crackpot would be critical of all scientific techniques—eliminate (A).

“Hostile” is far too negative. Scholars consider such emotions juvenile —eliminate (B).

“Idealistic,” on the other hand, is too positive; it sounds pollyannaish—eliminate (C).

“Ironic” seems illogical in this context. It’s hard to conceive of a person having an ironic attitude
toward scientific techniques —eliminate (D).

(E) is the other measured response, and by elimination it is the answer.

327



328 GRE Prep Course

1.

2.

10.

11.

12.

13.

14.

Points to Remember

The order of the passage questions roughly corresponds to the order in which the issues are presented
in the passage.

The six questions are

Main Idea
Description
Writing Technique
Extension
Application

Tone

The main idea of a passage is usually stated in the last, sometimes the first, sentence of the first
paragraph. If it’s not there, it will probably be the last sentence of the entire passage.

If after the first reading, you don’t have a feel for the main idea, review the first and last sentence of
each paragraph.

The answer to a description question must refer directly to a statement in the passage, not to
something implied by it. However, the correct answer will paraphrase a passage statement, not quote
it exactly. In fact, exact quotes are used with these questions to bait wrong answers.

When answering a description question, you must find the point in the passage from which the
question is drawn.

If a description question refers to line 20, the information needed to answer it can occur anywhere
from line 15 to 25.

Some writing techniques commonly used in the GRE passages are

A. Compare and contrast two positions.
B.  Show cause and effect.
C. State a position; then give supporting evidence.

For extension questions, any answer-choice that refers explicitly to or repeats a statement in the
passage will probably be wrong.

Application questions differ from extension questions only in degree. Extension questions ask you to
apply what you have learned from the passage to derive new information about the same subject,
whereas application questions go one step further, asking you to apply what you have learned from
the passage to a different or hypothetical situation.

To answer an application question, take the perspective of the author. Ask yourself: what am I
arguing for? what might make my argument stronger? what might make it weaker?

Because application questions go well beyond the passage, they tend to be the most difficult.

For tone questions, decide whether the writer’s tone is positive, negative, or neutral before you look at
the answer-choices.

If you do not have a feel for the writer’s attitude after the first reading, check the adjectives that she
chooses.
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15.

16.

Beware of answer-choices that contain extreme emotions. If an author’s tone is negative, it may be
disapproving—not snide. Or if her tone is positive, it may be approving —not ecstatic.

The answers must be indisputable. A correct answer will never be controversial or grammatically
questionable.
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Mentor Exercise

Directions: This passage is followed by a group of questions to be answered based on what is stated or implied in the
passage. Choose the best answer; the one that most accurately and completely answers the question. Hints, insights,

and answers immediately follow the questions.

From Romania to Germany, from Tallinn to
Belgrade, a major historical process—the death of
communism—is taking place. The German
Democratic Republic no longer exists as a separate
state. And the former German Democratic Republic
will serve as the first measure of the price a post-
Communist society has to pay for entering the normal
European orbit. In Yugoslavia we will see whether
the federation can survive without communism.

One thing seems common to all these countries:
dictatorship has been defeated and freedom has won,
yet the victory of freedom has not yet meant the
triumph of democracy. Democracy is something
more than freedom. Democracy is freedom
institutionalized, freedom submitted to the limits of
the law, freedom functioning as an object of
compromise between the major political forces on the
scene.

We have freedom, but we still have not achieved
the democratic order. That is why this freedom is so
fragile. In the years of democratic opposition to
communism, we supposed that the easiest thing
would be to introduce changes in the economy. In
fact, we thought that the march from a planned econ-
omy to a market economy would take place within
the framework of the bureaucratic system, and that
the market within the Communist state would
explode the totalitarian structures. Only then would
the time come to build the institutions of a civil soci-
ety; and only at the end, with the completion of the
market economy and the civil society, would the time
of great political transformations finally arrive.

The opposite happened. First came the big politi-
cal change, the great shock, which either broke the
monopoly and the principle of Communist Party rule
or simply pushed the Communists out of power.
Then came the creation of civil society, whose insti-
tutions were created in great pain, and which had
trouble negotiating the empty space of freedom.
Only then, as the third moment of change, the final
task was undertaken: that of transforming the totali-
tarian economy into a normal economy where differ-
ent forms of ownership and different economic actors
will live one next to the other.
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Today we are in a typical moment of transition.
No one can say where we are headed. The people of
the democratic opposition have the feeling that we
won. We taste the sweetness of our victory the same
way the Communists, only yesterday our prison
guards, taste the bitterness of their defeat. Yet, even
as we are conscious of our victory, we feel that we
are, in a strange way, losing. In Bulgaria the
Communists have won the parliamentary elections
and will govern the country, without losing their
social legitimacy. In Romania the National Salvation
Front, largely dominated by people from the old
Communist bureaucracy, has won. In other countries
democratic institutions seem shaky, and the political
horizon is cloudy. The masquerade goes on: dozens
of groups and parties are created, each announces
similar slogans, each accuses its adversaries of all
possible sins, and each declares itself representative
of the national interest. Personal disputes are more
important than disputes over values. Arguments over
values are fiercer than arguments over ideas.
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The author originally thought that the order of
events in the transformation of communist
society would be represented by which one of the
following?

(A) A great political shock would break the
totalitarian monopoly, leaving in its wake
a civil society whose task would be to
change the state-controlled market into a
free economy.

(B)  The transformation of the economy would
destroy totalitarianism, after which a new
and different social and political structure
would be born.

(C) First the people would freely elect
political representatives who would
transform the economy, which would then
undermine the totalitarian structure.

(D) The change to a democratic state would
necessarily undermine totalitarianism,
after which a new economic order would
be created.

(E) The people’s frustration would build until
it spontaneously generated violent revolu-
tion, which would sentence society to
years of anarchy and regression.

Beginning in the second paragraph, the author
describes the complicated relationship between
“freedom” and “democracy.” In the author’s
view, which one of the following statements best
reflects that relationship?

(A) A country can have freedom without
having democracy.

(B) If a country has freedom, it necessarily
has democracy.

(C) A country can have democracy without
having freedom.

(D) A country can never have democracy if it
has freedom.

(E) If a country has democracy, it cannot have
freedom.

From the passage, a reader could conclude that
which one of the following best describes the
author’s attitude toward the events that have
taken place in communist society?

(A) Relieved that at last the democratic order
has surfaced.

(B) Clearly wants to return to the old order.

(C) Disappointed with the nature of the
democracy that has emerged.

(D) Confident that a free economy will ulti-
mately provide the basis for a true
democracy.

(E)  Surprised that communism was toppled
through political rather than economic
means.

1. This is a description question, so you should
locate the point in the passage from which it was
drawn. It is the third paragraph. In lines 23-28,
the author recalls his expectation that, by intro-
ducing the market system, the communist system
would topple from within.

F| Be careful not to choose (A). It chroni-
cles how the events actually occurred,
not how they were anticipated to occur.
(A) is baited with the words “great
shock,” “monopoly,” and “civil society.”

Tfap!

The answer is (B).

2. This is an extension question, so the answer
must say more than what is said in the passage,
without requiring a quantum leap in thought.
The needed reference is “Democracy is some-
thing more than freedom” (lines 13—-14). Since
freedom can exist without democracy, freedom
alone does not insure democracy.

The answer is (A).

3. This is a tone question. The key to answering
this question is found in the closing comments.
There the author states “The masquerade goes
on,” referring to nascent democracies. So he has
reservations about the newly emerging
democracies.

T Watch out for (E). Although it is
% supported by the passage, it is in a

‘ supporting paragraph. The ideas in a
Watch out! concluding paragraph take prece-

dence over those in a supporting
paragraph.

The answer is (C).
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4. A cynic who has observed political systems in

various countries would likely interpret the
author’s description of the situation at the end of
the passage as

(A) evidence that society is still in the throws
of the old totalitarian structure.

(B) adistorted description of the new political
system.

(C) a necessary political reality that is a pre-
lude to “democracy.”

(D) a fair description of many democratic
political systems.

(E) evidence of the baseness of people.

Which one of the following does the author
imply may have contributed to the difficulties
involved in creating a new democratic order in
eastern Europe?

I.  The people who existed under the totali-
tarian structure have not had the experi-
ence of “negotiating the empty space of
freedom.”

II. Mistaking the order in which political,
economic, and social restructuring would
occur.

III.  Excessive self-interest among the new
political activists.

(A) Tonly

(B) only

(C) IandII only

(D) I and III only

(E) LI, and III

By stating “even as we are conscious of our
victory, we feel that we are, in a strange way,
losing” (lines 50-52) the author means that

(A) some of the old governments are still
unwilling to grant freedom at the individual
level.

(B) some of the new governments are not
strong enough to exist as a single
federation.

(C) some of the new democratic governments
are electing to retain the old political
parties.

(D) no new parties have been created to fill the
vacuum created by the victory of freedom.

(E) some of the new governments are reverting
to communism.

4. This is an application question. These are like
extension questions, but they go well beyond
what is stated in the passage. In this case we are
asked to interpret the author’s comments from a
cynic’s perspective. Because application ques-
tions go well beyond the passage, they are often
difficult, as is this one.

Hint!

A cynic looks at reality from a nega-
tive perspective, usually with a sense
of dark irony and hopelessness.

Don’t make the mistake of choosing (E).
Although a cynic is likely to make such a state-
ment, it does not address the subject of the
passage —political and economic systems. The
passage is not about human nature, at least not
directly. The answer is (D).

5. This is an extension question. Statement I is
true. In lines 37-39, the author implies that the
institutions of the new-born, free society were
created in great pain because the people lacked
experience. Statement II is true. Expectations
that the market mechanisms would explode
totalitarianism and usher in a new society were
dashed, and having to readjust one’s expectations
certainly makes a situation more difficult.
Finally, statement III is true. It summarizes the
thrust of the passage’s closing lines.

The answer is (E).

6. This is a hybrid extension and description
question. Because it refers to a specific point in
the passage, you must read a few sentences
before and after it. The answer can be found in
lines 52-65.

The answer is (C).
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Exercise

Directions: This passage is followed by a group of questions to be answered based on what is stated or implied in
the passage. Choose the best answer; the one that most accurately and completely answers the question.

In the United States the per capita costs of
schooling have risen almost as fast as the cost of
medical treatment. But increased treatment by both
doctors and teachers has shown steadily declining
results. Medical expenses concentrated on those
above forty-five have doubled several times over a
period of forty years with a resulting 3 percent
increase in the life expectancy of men. The
increase in educational expenditures has produced
even stranger results; otherwise President Nixon
could not have been moved this spring to promise
that every child shall soon have the “Right to
Read” before leaving school.

In the United States it would take eighty
billion dollars per year to provide what educators
regard as equal treatment for all in grammar and
high school. This is well over twice the $36 billion
now being spent. Independent cost projections
prepared at HEW and at the University of Florida
indicate that by 1974 the comparable figures will
be $107 billion as against the $45 billion now pro-
jected, and these figures wholly omit the enormous
costs of what is called “higher education,” for
which demand is growing even faster. The United
States, which spent nearly eighty billion dollars in
1969 for “defense,” including its deployment in
Vietnam, is obviously too poor to provide equal
schooling. The President’s committee for the study
of school finance should ask not how to support or
how to trim such increasing costs, but how they can
be avoided.

Equal obligatory schooling must be recog-
nized as at least economically unfeasible. In Latin
America the amount of public money spent on each
graduate student is between 350 and 1,500 times
the amount spent on the median citizen (that is, the
citizen who holds the middle ground between the
poorest and the richest). In the United States the
discrepancy is smaller, but the discrimination is
keener. The richest parents, some 10 percent, can
afford private education for their children and help
them to benefit from foundation grants. But in
addition they obtain ten times the per capita
amount of public funds if this is compared with the
per capita expenditure made on the children of the
10 percent who are poorest. The principal reasons

50

55

for this are that rich children stay longer in school,
that a year in a university is disproportionately
more expensive than a year in high school, and that
most private universities depend—at least
indirectly —on tax-derived finances.

Obligatory schooling inevitably polarizes a
society; it also grades the nations of the world
according to an international caste system.
Countries are rated like castes whose educational
dignity is determined by the average years of
schooling of its citizens, a rating which is closely
related to per capita gross national product, and
much more painful.

1. Which one of the following best expresses the
main idea of the passage?

(A) The educational shortcomings of the
United States, in contrast to those of
Latin America, are merely the result of
poor allocation of available resources.

(B) Both education and medical care are
severely underfunded.

(C) Defense spending is sapping funds
which would be better spent in
education.

(D) Obligatory schooling must be scrapped
if the goal of educational equality is to
be realized.

(E) Obligatory education does not and
cannot provide equal education.
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The author most likely would agree with which
one of the following solutions to the problems
presented by obligatory education?

(A)  Education should not be obligatory at all.

(B) Education should not be obligatory for
those who cannot afford it.

(C) More money should be diverted to edu-
cation for the poorest.

(D) Countries should cooperate to establish
common minimal educational standards.

(E)  Future spending should be capped.

According to the passage, education is like
health care in all of the following ways
EXCEPT:

(A) It has reached a point of diminishing
returns, increased spending no longer
results in significant improvement.

(B) It has an inappropriate “more is better”
philosophy.

(C) Itis unfairly distributed between rich and
poor.

(D) The amount of money being spent on
older students is increasing.

(E)  Its cost has increased nearly as fast.

Why does the author consider the results from
increased educational expenditures to be “even
stranger” than those from increased medical
expenditures?

(A) The aging of the population should have
had an impact only on medical care, not
on education.

(B) The “Right to Read” should be a bare
minimum, not a Presidential ideal.

(C) Educational spending has shown even
poorer results than spending on health
care, despite greater increases.

(D) Education has become even more dis-
criminatory than health care.

(E) [Itinevitably polarizes society.

Which one of the following most accurately
characterizes the author’s attitude with respect
to obligatory schooling?

(A) qualified admiration
(B) critical

(C) neutral

(D) ambivalent

(E) resentful

By stating “In Latin America the amount of
public money spent on each graduate student is
between 350 and 1,500 times the amount spent
on the median citizen” and “In the United States
the discrepancy is smaller” the author implies
that

(A) equal education is possible in the United
States but not in Latin America.

(B) equal education for all at the graduate
level is an unrealistic ideal.

(C) educational spending is more efficient in
the United States.

(D) higher education is more expensive than
lower education both in Latin America
and in the United States, but more so in
Latin America.

(E) underfunding of lower education is a
world-wide problem.
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Answers and Solutions to Exercise

1. The answer to a main idea question will
summarize the passage, without going beyond it.

(A) fails to meet these criteria because it
makes a false claim. Lines 33-38 imply that the
discrepancy in allocation of funds is greater in
Latin America. Besides, Latin America is men-
tioned only in passing, so this is not the main
idea.

(B) also makes a false claim. The author
implies that increased funding for education is ir-
relevant, if not counterproductive. In fact, the
sentence “The President’s committee for the
study of school finance should ask not how to
support or how to trim such increasing costs, but
how they can be avoided” implies that he thinks
an increase in funding would be counterproduc-
tive.

(C) is implied by the sentence “The United
States . . . is obviously too poor to provide equal
schooling,” but the author does not fully develop
this idea. Besides, he implies that the problem is
not financial.

(D) is the second-best answer-choice. The
answer to a main idea question should sum up
the passage, not make a conjecture about it.
Clearly the author has serious reservations about
obligatory schooling, but at no point does he
state or imply that it should be scrapped. He
may believe that it can be modified, or he may be
resigned to the fact that, for other reasons, it is
necessary. We don’t know.

Finally, (E) aptly summarizes the passage,
without going beyond it. The key to seeing this
is the opening to paragraph three, “Equal obliga-
tory schooling must be recognized as at least
economically unfeasible.” In other words,
regardless of any other failings, it cannot succeed
economically and therefore cannot provide equal
education.

2. This is an application question. These ques-
tions tend to be rather difficult, though this one is
not. To answer an application question, put
yourself in the author’s place. If you were argu-
ing his case, which of the solutions would you
advocate?

As to (A), although we rejected the recom-
mendation that obligatory education be elimi-
nated as Question 1’s answer, it is the answer to
Question 2. The author does not merely imply

that obligatory education has some shortcomings;
he suggests that it is fundamentally flawed.
Again this is made clear by the opening to
paragraph three, “Equal obligatory schooling
must be recognized as at least economically
unfeasible.” Still, there is a possible misunder-
standing here: perhaps the author believes that
obligatory education is a noble but unrealistic
idea. This possibility, however, is dispelled by
the closing paragraph in which he states that
obligatory education polarizes society and sets
up a caste system. Obviously, such a system, if
this is true, should be discarded. The answer is
(A).

The other choices can be easily dismissed.
(B) is incorrect because nothing in the passage
suggests that the author would advocate a solu-
tion that would polarize society even more.
Indeed, at the end of paragraph three, he suggests
that the rich already get more than their fair
share.

(C) is incorrect because it contradicts the
author. Paragraph two is dedicated to showing
that the United States is too poor to provide
equal schooling. You can’t divert money you
don’t have.

(D) is incorrect. It reads too much into the
last paragraph.

Finally, (E) is the second-best answer-
choice. Although the author probably believes
that future spending should be restrained or
capped, this understates the thrust of his argu-
ment. However, he might offer this as a com-
promise to his opponents.

3. This is a description question, so we must
find the place from which it is drawn. It is the
first paragraph. The sentence “But increased
treatment by both doctors and teachers has
shown steadily declining results” shows that
both have reached a point of diminishing returns.
This eliminates (A) and (B). Next, the passage
states “Medical expenses concentrated on those
above forty-five have doubled several times”
(lines 5-7) and that the demand and costs of
higher education are growing faster than the
demand and costs of elementary and high school
education. This eliminates (D). Next, the open-
ing to the passage states that the costs of educa-
tion “have risen almost as fast as the cost of
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medical treatment.” This eliminates (E). Hence,
by process of elimination, the answer is (C). We
should, however, verify this. In paragraph three,
the author does state that there is a “keen”
discrepancy in the funding of education between
rich and poor, but a survey of the passage shows
that at no point does he mention that this is also
the case with health care.

4. This is an extension question. We are asked
to interpret a statement by the author. The
needed reference is the closing sentence to para-
graph one. Remember: extension questions re-
quire you to go beyond the passage, so the an-
swer won’t be explicitly stated in the reference —
we will have to interpret it.

The implication of President Nixon’s
promise is that despite increased educational
funding many children cannot even read when
they graduate from school. Hence the answer is
(B).

Don’t make the mistake of choosing (C).
Although at first glance this is a tempting infer-
ence, it would be difficult to compare the results
of education and medical care directly (how
would we do so?). Regardless, the opening line
to the passage states that educational costs have
risen “almost as fast” as medical costs, not faster.

(A) is incorrect because the passage never
mentions the aging of the population. The same
is true for (D).

Many students who cannot solve this ques-
tion choose (E)—don’t. It uses as bait language
from the passage, “inevitably polarizes a soci-
ety.” Note: The phrase “Right to Read” in (B) is
not a same language trap; it is merely part of a
paraphrase of the passage. The correct answer to
an extension question will often both paraphrase
and extend a passage statement but will not quote
it directly, as in (E).

5. Like most tone questions this one is rather
easy. Although choice (A) is a measured
response, the author clearly does not admire the
obligatory school system. This eliminates (A); it
also eliminates (C) and (D). Of the two remain-
ing choices, (B) is the measured response, and it
is the answer. Although the author strongly
opposes obligatory schooling, “resentful” is too
strong and too personal. A scholar would never
directly express resentment or envy, even if that
is his true feeling.

6. This is another extension question. By stat-
ing that the amount of funding spent on graduate
students is more than 350 times the amount spent
on the average citizen, the author implies that it
would be impossible to equalize the funding.
Hence the answer is (B).

None of the other choices have any real
merit. (A) is incorrect because the import of the
passage is that the rich get better schooling and
more public funds in the United States and there-
fore discrimination is “keener” here (lines 38—
40).

(C) and (D) are incorrect because they are
neither mentioned nor implied by the passage.

(E) is the second-best choice. Although
this is implied by the numbers given, it has little
to do with the primary purpose of the passage —
to show that obligatory education is perhaps not
such a good idea.



As mentioned before, each passage contains 300 to 600 words and only a few questions, so you will not be
tested on most of the material in the passage. Your best reading strategy, therefore, is to identify the places
from which questions will most likely be drawn and concentrate your attention there.

Pivotal words can help in this regard. Following are the most common pivotal words.

PIVOTAL WORDS

But Although
However Yet

Despite Nevertheless
Nonetheless Except

In contrast Even though

As you may have noticed, these words indicate contrast. Pivotal words warn that the author is about
to either make a U-turn or introduce a counter-premise (concession to a minor point that weakens the
argument).

Example: (Counter-premise)

I submit that the strikers should accept the management’s offer. Admittedly, it is less than what
was demanded. But it does resolve the main grievance —inadequate health care. Furthermore,
an independent study shows that a wage increase greater than 5% would leave the company
unable to compete against Japan and Germany, forcing it into bankruptcy.

The conclusion, “the strikers should accept the management’s offer,” is stated in the first sentence. Then
“Admittedly” introduces a concession (counter-premise); namely, that the offer was less than what was
demanded. This weakens the speaker’s case, but it addresses a potential criticism of his position before it
can be made. The last two sentences of the argument present more compelling reasons to accept the offer
and form the gist of the argument.

Pivotal words mark natural places for questions to be drawn. At a pivotal word, the author changes
direction. The GRE writers form questions at these junctures to test whether you turned with the author or
you continued to go straight. Rarely do the GRE writers let a pivotal word pass without drawing a question
from its sentence.

SR
& N _fg‘:J As you read a passage, note the pivotal words and refer to them when answering the
A& f ;
: rﬂ 1 | questions.
Strategy
Let’s apply this theory to the passage on criminal justice. For easy reference, the passage is reprinted

here in the left-hand column, with explanations in the right-hand column. The pivotal words are marked in
bold.
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There are two major systems of criminal procedure in
the modern world—the adversarial and the inquisitorial.
The former is associated with common law tradition and
the latter with civil law tradition. Both systems were
historically preceded by the system of private vengeance
in which the victim of a crime fashioned his own remedy
and administered it privately, either personally or
through an agent. The vengeance system was a system
of self-help, the essence of which was captured in the
slogan “an eye for an eye, a tooth for a tooth.” The
modern adversarial system is only one historical step
removed from the private vengeance system and still
retains some of its characteristic features. Thus, for
example, even though the right to institute criminal
action has now been extended to all members of society
and even though the police department has taken over
the pretrial investigative functions on behalf of the pros-
ecution, the adversarial system still leaves the defendant
to conduct his own pretrial investigation. The trial is still
viewed as a duel between two adversaries, refereed by a
judge who, at the beginning of the trial has no knowl-
edge of the investigative background of the case. In the
final analysis the adversarial system of criminal proce-
dure symbolizes and regularizes the punitive combat.

By contrast, the inquisitorial system begins histori-
cally where the adversarial system stopped its develop-
ment. It is two historical steps removed from the system
of private vengeance. Therefore, from the standpoint of
legal anthropology, it is historically superior to the
adversarial system. Under the inquisitorial system the
public investigator has the duty to investigate not just on
behalf of the prosecutor but also on behalf of the defen-
dant. Additionally, the public prosecutor has the duty to
present to the court not only evidence that may lead to
the conviction of the defendant but also evidence that
may lead to his exoneration. This system mandates that
both parties permit full pretrial discovery of the evidence
in their possession. Finally, in an effort to make the trial
less like a duel between two adversaries, the inquisitorial
system mandates that the judge take an active part in the
conduct of the trial, with a role that is both directive and
protective.

Fact-finding is at the heart of the inquisitorial
system. This system operates on the philosophical
premise that in a criminal case the crucial factor is not
the legal rule but the facts of the case and that the goal of
the entire procedure is to experimentally recreate for the
court the commission of the alleged crime.

Even though—Here “even though” is
introducing a concession. In the previous
sentence, the author stated that the adversarial
system is only one step removed from the
private vengeance system. The author uses the
two concessions as a hedge against potential
criticism that he did not consider that the
adversarial system has extended the right to
institute criminal action to all members of
society and that police departments now
perform the pretrial investigation. But the
author then states that the adversarial system
still leaves the defendant to conduct his own
pretrial investigation. This marks a good place
from which to draw a question. Many people
will misinterpret the two concessions as
evidence that the adversarial system is two
steps removed from the private vengeance
system.

By contrast—In this case the pivotal word
is not introducing a concession. Instead it indi-
cates a change in thought: now the author is
going to discuss the other criminal justice
system. This is a natural place to test whether
the student has made the transition and whether
he will attribute the properties soon to be intro-
duced to the inquisitorial system, not the adver-
sarial system.

But also—In both places, “but also” indi-
cates neither concession nor change in thought.
Instead it is part of the coordinating conjunc-
tion “not only . . . but also . . . .” Rather than
indicating contrast, it emphasizes the second
element of the pair.
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Let’s see how these pivotal words can help answer the questions in the last section. The first is from
the Description Section:

Example:

According to the passage, the inquisitorial system differs from the adversarial system in that
(A) it does not make the defendant solely responsible for gathering evidence for his case
(B) it does not require the police department to work on behalf of the prosecution

(C) it does not allow the victim the satisfaction of private vengeance

(D) itrequires the prosecution to drop a weak case

(E) adefendant who is innocent would prefer to be tried under the inquisitorial system

The pivotal phrase “by contrast” flags the second paragraph as the place to begin looking. The pivotal
phrase “but also” introduces the answer —namely that the prosecutor must also investigate “on behalf of the
defendant.” The answer is (A).

The next question is from the Writing Techniques Section:

Example:

Which one of the following best describes the organization of the passage?

(A) Two systems of criminal justice are compared and contrasted, and one is deemed to be better
than the other.

(B)  One system of criminal justice is presented as better than another. Then evidence is presented
to support that claim.

(C) Two systems of criminal justice are analyzed, and one specific example is examined in detail.

(D) A set of examples is presented. Then a conclusion is drawn from them.

(E) The inner workings of the criminal justice system are illustrated by using two systems.

The pivotal phrase “by contrast” gives this question away. The author is comparing and contrasting two
criminal justice systems, which the opening pivotal word introduces. Hence the answer is (A).

For our final example, consider the question from the Extension Section:

Example:

The author views the prosecution’s role in the inquisitorial system as being
(A) an advocate for both society and the defendant

(B) solely responsible for starting a trial

(C) aprotector of the legal rule

(D) an investigator only

(E) an aggressive but fair investigator

The information needed to answer this question is introduced by the pivotal phrase, “but also.” There it is
stated that the prosecutor must present evidence that may exonerate the defendant; that is, he must act fairly.
The answer is (E).

Points to Remember

1.  Pivotal words indicate that the author is about to make a U-turn in thought or introduce a counter-
premise (concession to a minor point that weakens the argument).

2. The following are the most common pivotal words:

But Although
However Yet

Despite Nevertheless
Nonetheless Except

In contrast Even though

3. Pivotal words mark natural places for questions to be drawn. At a pivotal word, the author changes
direction. The GRE writers form questions at these junctures to test whether you made the turn with
the author or whether you continued to go straight. Rarely do the GRE writers pass a pivotal word
without drawing a question from its sentence.

4. As you read each passage, note the pivotal words.
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Mentor Exercise

Directions: This passage is followed by a group of questions to be answered based on what is stated or
implied in the passage. Choose the best answer; the one that most accurately and completely answers the
question. Hints, insights, and answers are given in the right-hand column.

The premise with which the multiculturalists
begin is unexceptional: that it is important to
recognize and to celebrate the wide range of
cultures that exist in the United States. In what
sounds like a reflection of traditional American
pluralism, the multiculturalists argue that we
must recognize difference, that difference is
legitimate; in its kindlier versions, multicultural-
ism represents the discovery on the part of
minority groups that they can play a part in
molding the larger culture even as they are
molded by it. And on the campus multicultural-
ism, defined more locally as the need to recog-
nize cultural variations among students, has tried
with some success to talk about how a racially
and ethnically diverse student body can enrich
everyone’s education.

Phillip Green, a political scientist at Smith
and a thoughtful proponent of multiculturalism,
notes that for a significant portion of the students
the politics of identity is all-consuming.
Students he says “are unhappy with the thin gruel
of rationalism. They require a therapeutic cur-
riculum to overcome not straightforward racism
but ignorant stereotyping.”

(1) But multiculturalism’s hard-liners, who
seem to make up the majority of the movement,
damn as racism any attempt to draw the myriad
of American groups into a common American
culture. For these multiculturalists, differences
are absolute, irreducible, intractable —occasions
not for understanding but for separation. The
multiculturalist, it turns out, is not especially
interested in the great American hyphen, in the
syncretistic (and therefore naturally tolerant)
identities that allow Americans to belong to more
than a single culture, to be both particularists and
universalists.

The time-honored American mixture of
assimilation and traditional allegiance is
denounced as a danger to racial and gender
authenticity. This is an extraordinary reversal of
the traditional liberal commitment to a “truth”
that transcends parochialisms. In the new
race/class/gender formation, universality is
replaced by, among other things, feminist science
Nubian numerals (as part of an Afro-centric
science), and what Marilyn Frankenstein of the
University of Massachusetts-Boston describes as
“ethno-mathematics,” in which the cultural basis
of counting comes to the fore.

There are two critical pivotal words in this
passage— (1) But, and (2) however.

(1) But. Until this point, the author did not
reveal his feeling toward multiculturalism. He
presented an objective, if not positive, view of
the movement. However, “But” introduced an
abrupt change in direction (a U-turn). Before he
talked about the “kindlier” multiculturalism—to
which he appears to be sympathetic. Now he
talks about “hard-line” multiculturalism, which
he implies is intolerant and divisive.

The pivotal word “but” doesn’t just change the
direction of the passage, it introduces the main
idea: that multiculturalism has become an
extreme and self-contradictory movement.
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The multiculturalists insist on seeing all
perspectives as tainted by the perceiver’s particu-
lar point of view. Impartial knowledge, they
argue, is not possible, because ideas are simply
the expression of individual identity, or of the
unspoken but inescapable assumptions that are
inscribed in a culture or a language. The prob-
lem, (2) however, with this warmed-over
Nietzscheanism is that it threatens to leave no
ground for anybody to stand on. So the multi-
culturalists make a leap, necessary for their own
intellectual survival, and proceed to argue that
there are some categories, such as race and gen-
der, that do in fact embody an unmistakable
knowledge of oppression. Victims are at least
epistemologically lucky. Objectivity is a mask
for oppression. And so an appalled former 1960s
radical complained to me that self-proclaimed
witches were teaching classes on witchcraft.
“They’re not teaching students how to think,”
she said, “they’re telling them what to believe.”

Which one of the following ideas would a multi-
culturalist NOT believe?

(A) That we should recognize and celebrate
the differences among the many cultures
in the United States.

(B) That we can never know the “truth”
because “truth” is always shaped by one’s
culture.

(C) That “difference” is more important than
“sameness.”

(D) That a school curriculum should be con-
structed to compensate for institutional-
ized racism.

(E) That different cultures should work to
assimilate themselves into the mainstream
culture so that eventually there will be no
excuse for racism.

According to a hard-line multiculturalist, which
one of the following groups is most likely to
know the “truth” about political reality?

(A) Educated people who have learned how to
see reality from many different
perspectives.

(B) A minority group that has suffered
oppression at the hands of the majority.

(C) High government officials who have
privileged access to secret information.

(D) Minorities who through their education
have risen above the socioeconomic posi-
tion occupied by most members of their
ethnic group.

(E) Political scientists who have thoroughly
studied the problem.

(2) however. This is the second critical pivotal
word. The author opened this paragraph by
presenting the multiculturalist’s view; now he
will criticize their positions.

1. The sentence introduced by the pivotal word
“But” gives away the answer to this question.

The answer is (E).

2. This is a rather hard extension question.

Hint!

T, Don’t make the mistake of choosing
% (D). Upper class minorities have
‘ simply exchanged one tainted point

Watch out! of view for another—and probably a
more tainted one since the adopted
position does not allow for knowl-

edge of “oppression.”

A subjugated minority group has at
least the “unmistakable knowledge of
oppression” (last paragraph).

The answer is (B).
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The author states that in a “kindlier version” of
multiculturalism, minorities discover “that they
can play a part in molding the larger culture even
as they are molded by it.” If no new ethnic
groups were incorporated into the American
culture for many centuries to come, which one of
the following would be the most probable
outcome of this “kindlier version”?

(A) At some point in the future, there would
be only one culture with no observable
ethnic differences.

(B) Eventually the dominant culture would
overwhelm the minority cultures, who
would then lose their ethnic identities.

(C) The multiplicity of ethnic groups would
remain but the characteristics of the
different ethnic groups would change.

(D) The smaller ethnic groups would remain,
and they would retain their ethnic
heritage.

(E) The minority cultures would eventually
overwhelm the dominant culture, which
would then lose its identity.

The author speaks about the “politics of identity”
that Phillip Green, a political scientist at Smith,
notes is all-consuming for many of the students.
Considering the subject of the passage, which
one of the following best describes what the
author means by “the politics of identity”?

(A) The attempt to discover individual identi-
ties through political action

(B) The political agenda that aspires to create
a new pride of identity for Americans

(C) The current obsession for therapy groups
that help individuals discover their inner
selves

(D) The trend among minority students to
discover their identities in their ethnic
groups rather than in their individuality

(E) The increased political activism of minori-
ties on college campuses

3. This application question clearly goes well
beyond the passage.

If no new ethnic groups were incorporated
into the American culture, then the interplay
between the larger and smaller groups would
continue, with both groups changing, until there
would be only one common (and different from
any original) group.

The answer is (A).

4. This is an extension question. You may find
the classification of the these problems as
“application” or “extension” to be somewhat
arbitrary or even disagree with a particular clas-
sification. As mentioned before, application and
extension questions differ only in degree.
Question 3 is clearly an application question; by
asking you to make a conjecture about the future,
it goes well beyond the passage. How to classify
Question 4, however, is not so clear. I classified
it as an extension question because it seems to be
asking merely for the author’s true meaning of
the phrase “the politics of identity.” That is, it
stays within the context of the passage.

| Don’t be led astray by (B); it uses the
word “political” to tempt you. Although
it is perhaps a good description, it is not
within the context of the passage, which
focuses on ethnic politics, not national
identities through “roots.”

A

Tfap!

The answer is (D).
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Which one of the following best describes the
attitude of the writer toward the multicultural
movement?

(A) Tolerant. It may have some faults, but it
is well-meaning overall.

(B) Critical. A formerly admirable move-
ment has been taken over by radical
intellectuals.

(C) Disinterested. He seems to be presenting
an objective report.

(D) Enthusiastic. The author embraces the
multiculturalist movement and is trying to
present it in a favorable light.

(E) Ambivalent. Like a moth to a flame he is
simultaneously attracted and repulsed by
the movement.

“Multiculturalist relativism” is the notion that
there is no such thing as impartial or objective
knowledge. The author seems to be grounding
his criticism of this notion on

(A) the clear evidence that science has indeed
discovered “truths” that have been inde-
pendent of both language and culture.

(B) the conclusion that relativism leaves one
with no clear notions of any one thing that
is true.

(C) the absurdity of claiming that knowledge
of oppression is more valid than knowl-
edge of scientific facts.

(D) the agreement among peoples of all
cultures as to certain undeniable truths —
e.g., when the sky is clear, day is warmer
than night.

(E) the fact that “truth” is not finitely defin-
able and therefore that any discussion of
impartial or objective truth is moot.

5. Like most tone questions this one is rather
easy.

To get a feel for the author’s attitude, check
the adjectives he chooses. The author starts by
introducing the “kindlier” version of multicul-
turalism and describes a proponent of multicul-
turalism, Phillip Green, as “thoughtful.” Then he
introduces the “hard liners” who “damn” any
attempt at cultural assimilation. He feels that the
movement has changed; that it has gone bad.

The answer is (B).

6. This is an another extension question.

The answer can be derived from the
pivotal sentence containing
“however” (2).

The answer is (B).
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Exercise

Directions: This passage is followed by a group of questions to be answered based on what is stated or implied in
the passage. Choose the best answer; the one that most accurately and completely answers the question.

According to usage and conventions which
are at last being questioned but have by no means
been overcome, the social presence of a woman is
different in kind from that of a man. A man’s
presence is dependent upon the promise of power
which he embodies. If the promise is large and
credible his presence is striking. If it is small or
incredible, he is found to have little presence. The
promised power may be moral, physical, temper-
amental, economic, social, sexual —but its object
is always exterior to the man. A man’s presence
suggests what he is capable of doing to you or for
you. His presence may be fabricated, in the sense
that he pretends to be capable of what he is not.
But the pretense is always toward a power which
he exercises on others.

By contrast, a woman’s presence expresses
her own attitude to herself, and defines what can
and cannot be done to her. Her presence is mani-
fest in her gestures, voices, opinions, expressions,
clothes, chosen surroundings, taste—indeed there
is nothing she can do which does not contribute to
her presence. Presence for a woman is so intrinsic
to her person that men tend to think of it as an
almost physical emanation, a kind of heat or smell
or aura.

To be born a woman has been to be born,
within an allotted and confined space, into the
keeping of men. The social presence of women
has developed as a result of their ingenuity in
living under such tutelage within such a limited
space. But this has been at the cost of a woman’s
self being split into two. A woman must continu-
ally watch herself. Whilst she is walking across a
room or whilst she is weeping at the death of her
father, she can scarcely avoid envisaging herself
walking or weeping. From earliest childhood she
has been taught and persuaded to survey herself
continually.

And so she comes to consider the surveyor
and the surveyed within her as the two constituent
yet always distinct elements of her identity as a
woman.

She has to survey everything she is and every-
thing she does because how she appears to others,
and ultimately how she appears to men, is of cru-
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cial importance for what is normally thought of as
the success of her life. Her own sense of being in
herself is supplanted by a sense of being appreci-
ated as herself by another. Men survey women
before treating them. Consequently how a woman
appears to a man can determine how she will be
treated. To acquire some control over this pro-
cess, women must contain it and internalize it.
That part of a woman’s self which is the surveyor
treats the part which is the surveyed so as to
demonstrate to others how her whole self would
like to be treated. And this exemplary treatment
of herself by herself constitutes her presence.
Every woman’s presence regulates what is and is
not “permissible” within her presence. Every one
of her actions—whatever its direct purpose or
motivation—is also read as an indication of how
she would like to be treated. If a woman throws a
glass on the floor, this is an example of how she
treats her own emotion of anger and so of how she
would wish to be treated by others. If a man does
the same, his action is only read as an expression
of his anger. If a woman makes a good joke this
is an example of how she treats the joker in herself
and accordingly of how she as joker-woman
would like to be treated by others. Only a man
can make a good joke for its own sake.
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According to “usage and conventions,” appear-
ance is NECESSARILY a part of reality for

(A)
(B)
©)
D)
(E)

men
women

both men and women

neither men nor women

men always and women occasionally

In analyzing a woman’s customary “social pres-
ence,” the author hopes to

A)
(B)
©
D)
E)

justify and reinforce it.
understand and explain it.
expose and discredit it.
demonstrate and criticize it.
sanction and promote it.

It can be inferred from the passage that a woman
with a Ph.D. in psychology who gives a lecture
to a group of students is probably MOST con-
cerned with

A)
(B)

©)

D)
E)

whether her students learn the material.
what the males in the audience think of
her.

how she comes off as a speaker in
psychology.

finding a husband.

whether a man challenges her.

4. The passage portrays women as

5.

A)
(B)
©
D)
(E)

victims
liars
actresses
politicians
ignorant

Which one of the following is NOT implied by
the passage?

A)
(B)
©)

D)

(E)

Women have split personalities.

Men are not image-conscious.

Good looks are more important to women
than to men.

A man is defined by what he does,
whereas a woman is defined by how she
appears.

A man’s presence is extrinsic, whereas a
woman’s is intrinsic.

The primary purpose of the passage is to

A)

(B)

©)
D)

(E)

compare and contrast woman’s presence
and place in society with that of man’s.
discuss a woman’s presence and place in
society and to contrast it with a man’s
presence and place.

illustrate how a woman is oppressed by
society.

explain why men are better than women at
telling jokes.

illustrate how both men and women are
hurt by sexism.
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Answers and Solutions to Exercise

This passage is filled with pivotal words, some of which are crucial to following the author’s train of
thought. We will discuss only the critical pivotal words. The first pivotal word, “but” (line 15), introduces
a distinction between a man’s presence and a woman’s: a man’s is external, a woman’s internal. The
second pivotal word, “by contrast,” introduces the main idea of the passage. The author opened the passage
by defining a man’s presence; now she will define a woman’s presence. The last pivotal word, “but” (lines
32-34), also introduces a change in thought. Now the author discusses how a woman’s presence has split
her identity into two parts —the surveyor and the surveyed. By closing with, “Only a man can make a good
Jjoke for its own sake,” the author is saying a man can concentrate on the punch line, whereas a woman

must concentrate on its delivery.

1. This is a description question. The needed
reference is contained in lines 21-24: “there is
nothing [a woman] can do which does not con-
tribute to her presence. Presence for a woman is
intrinsic to her person . ..” If something is
intrinsic to you, then it necessarily is part of your
reality. Hence the answer is (B).

Note the question refers to “usage and
conventions” discussed in the passage, not to any
other way of viewing the world—such as your
own!

2. Although the author opens the passage with
a hint that she doesn’t like the customary sex
roles (“conventions which are at last being
questioned”), the rest of the passage is explana-
tory and analytical. So (C) and (D) are too
strong. The answer is (B).

3. This is an application question; we are asked
to apply what we have learned from the passage
to a hypothetical situation.

The best way to analyze this question is to
compare the speaker to a joke-teller. The pas-
sage paints a portrait of a woman as most con-
cerned with the image she presents to the world.
She is not concerned with the speech or joke, per
se, rather with how she delivers it. “Only a man
can make a good joke for its own sake.” The
answer is (C).

Don’t make the mistake of choosing (B).
Although men have, in the main, molded her
self-image, she has gone beyond that; she now
measures herself in the abstract: “how will 1
come off to the ultimately critical audience?” and
not “how will actual audience members see me?”

4. This description question is a bit tricky
because the second-best choice is rather good.
Women are concerned with the image they pre-
sent, so they cannot be themselves—they must
act their part. Hence the answer is (C).

You may have been tempted by (A).
According to the passage, women are thrown
into the role of an actress, “into the keeping of
men.” So, like victims, they are not responsible
for their social position. However, nothing in the
passage directly suggests that it is wrong for
women to be in this position or that women
attempt to refuse this role. According to the pas-
sage, therefore, women are not, strictly speaking,
victims. (Victim means “someone not in control
of something injurious happening to him or
her.”)

5. This is an extension question. The passage
discusses the fact that a man may fabricate his
image (lines 13—14). This suggests that men are
conscious of their images, but the passage also
states that image is not intrinsic to their person-
alities, as it is for women. The answer is (B).

6. This is a rather hard main idea question
because the second-best choice, (A), is quite
good.

The passage does open with a discussion of
a man’s presence. But in paragraph two the
pivotal phrase “by contrast” introduces a wom-
an’s presence; from there the discussion of a
man’s presence is only in regard to how it affects
a woman’s. So a woman’s presence is the main
idea; contrasting it with a man’s presence is sec-
ondary. (B) gives the proper emphasis to these
two purposes.
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Now we apply all the methods we have learned to another passage. First let’s summarize the reading
techniques we have developed and express them in a three-step attack strategy for reading GRE passages:

THE THREE STEP METHOD

1.  (Optional) Preview the first sentence of each paragraph.

2.  Read the passage at a faster than usual pace (but not to the point that comprehension
suffers). Stay alert to places from which any of the six questions might be drawn:

a.) Main Idea

b.)  Description

c.)  Writing Technique
d.) Extension

e.)  Application

f.) Tone

3.  Annotate the passage and note any pivotal words. Then use them as reference points when
answering the questions. Following are some common annotation marks (you may want to
add to this list):

A = Author’s Attitude

C = Complex point

? = Question? I don’t understand this part (you can bet that this area will be important to
at least one question)

SP = Significant point

! = Exclamation! Strong opinion

W = Weak, questionable or unsupported argument or premise

Notice how the three-step process proceeds from the general to the specific. The first step, previewing the
first sentences, gives you an overview of the passage. This will help you answer main idea questions. The
second step, reading the passage at a slightly faster than usual pace, brings out the passage’s structure (i.e.,
does the author compare and contrast, show cause and effect, etc.). Further, it will clue you into the
author’s attitude (positive, negative, objective, indifferent, etc.). Finally, the third step, noting pivotal
words and annotating, will solidify your understanding of the passage and highlight specific details.

The three step method should be viewed as a dynamic, and not a static, process. The steps often
overlap and they are not performed in strict order. Comprehending a passage is an ebb and flow process.
Analyzing a passage to understand how it is constructed can be compared to dismantling an engine to
understand how it was built—you may stop occasionally and reassemble parts of it to review what you just
did; then proceed again to dismantle more. Likewise, when reading a passage, you may first read and
annotate a paragraph (disassembling it) and then go back and skim to reassemble it. During this process,
comprehension proceeds from the global to the specific. This can be represented by an inverted pyramid:
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CONJECTURE
main idea

GENERAL UNDERSTANDING
author's attitude
logical structure

SPECIFIC UNDERSTANDING
logical details

INCORPORATION
what if?

In the conjecture stage, we form a tentative main idea—one which we may have to modify or even
reject as we read more deeply into the passage. In the general understanding stage, we develop a feel for
the author’s tone and discover the schema that she uses to present her ideas. In the specific understanding
stage, we fill in the minor gaps in our understanding. Finally, in the incorporation stage, we integrate the
ideas presented in the passage into our own thought process. We now understand the ideas sufficiently to
defend them, apply them to other situations, or evaluate their validity in a hypothetical situation. Only with
complete understanding of the passage can this be done.

Let’s apply the three step method to the passage on the next page. Begin by previewing the first
sentence of each paragraph:

The sentence “That placebos can cure everything from dandruff to leprosy is well known” implies
that the passage is about placebos and that they are perhaps cure-alls.

The sentence “Every drug tested would prove effective if special steps were not taken to neutralize the
placebo effect” gives the first bit of evidence supporting the topic sentence.

The sentence “Most people feel that the lucky patients in a drug test get the experimental drug
because the real drug provides them a chance to be cured” might be introducing a counter-premise or
pivotal point; we won’t know until we read the passage.

The sentence “Placebos regularly cure more than five percent of the patients and would cure
considerably more if the doubts associated with the tests were eliminated” provides more support for the
topic sentence.

The sentence “The actual curing power of placebos probably stems from the faith of the patient in the
treatment” explains why the topic sentence is true.

The sentence “It may take a while to reach the ten percent level of cure because any newly
established program will not have cultivated the word-of-mouth advertising needed to insure its success” is
hard to interpret. This does not help us.

The sentence “Unfortunately, placebo treatment centers cannot operate as nonprofit businesses”

seems to be off the subject. Again, this does not help us.

In summary, although the last two sentences were not useful, we now have a good idea of what the
passage is about: how and why placebos are effective. We now read the passage—looking for places from
which any of the six questions might be drawn, noting the pivotal words, and annotating key points.

Passage begins on the next page. :>
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That placebos can cure everything from dan-
druff to leprosy is well known. They have a long
history of use by witch doctors, faith healers, and
even modern physicians, all of whom refuse to
admit their efficacy. Modern distribution tech-
niques can bring this most potent of medicines to
the aid of everyone, not just those lucky enough to
receive placebos in a medical testing program.

Every drug tested would prove effective if
special steps were not taken to neutralize the
placebo effect. This is why drug tests give half the
patients the new medication and half a harmless
substitute. These tests prove the value of placebos
because approximately five percent of the patients
taking them are cured even though the placebos are
made from substances that have been carefully
selected to be useless.

Most people feel that the lucky patients in a
drug test get the experimental drug because the real
drug provides them a chance to be cured. (1) Yet
analysis shows that patients getting the placebo may
be the lucky ones because they may be cured
without risking any adverse effects the new drug
may have. Furthermore, the drug may well be
found worthless and to have severe side effects. No
harmful side effects result from placebos.

Placebos regularly cure more than five
percent of the patients and would cure considerably
more if the doubts associated with the tests were
eliminated. Cures are principally due to the patien-
t’s faith, (2) yet the patient must have doubts know-
ing that he may or may not be given the new drug,
which itself may or may not prove to be an effective
drug. Since he knows the probability of being
given the true drug is about fifty percent, the
placebo cure rate would be more than doubled by
removing these doubts if cures are directly related
to faith.

The actual curing power of placebos probably
stems from the faith of the patient in the treatment.
This suggests that cure rates in the ten percent range
could be expected if patients are given placebos
under the guise of a proven cure, even when
patients know their problems are incurable.

It may take a while to reach the ten percent
level of cure because any newly established
program will not have cultivated the word-of-mouth
advertising needed to insure its success. One
person saying “I was told that my problem was
beyond medical help, but they cured me,” can direct
countless people to the treatment with the required
degree of faith. Furthermore, when only terminal
illnesses are treated, those not cured tell no one of
the failure.
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Unfortunately, placebo treatment centers
cannot operate as nonprofit businesses. The
nonprofit idea was ruled out upon learning that the
first rule of public medicine is never to give free
medicine. Public health services know that
medicine not paid for by patients is often not taken
or not effective because the recipient feels the
medicine is worth just what it cost him. (3) Even
though the patients would not know they were
taking sugar pills, the placebos cost so little that the
patients would have no faith in the treatment.
Therefore, though it is against higher principles,
treatment centers must charge high fees for placebo
treatments. This sacrifice of principles, however, is
a small price to pay for the greater good of the
patients.

Which one of the following best expresses the main
idea of the passage?

(A) Placebo treatment is a proven tool of modern
medicine and its expanded use would benefit
society’s health.

(B) Because modern technology allows for
distribution of drugs on a massive scale, the
proven efficacy of the placebo is no longer
limited to a privileged few.

(C) The curative power of the placebo is so
strong that it should replace proven drugs
because the patients receiving the placebo
will then be cured without risking any
adverse side effects.

(D)  The price of placebo treatment must be kept
artificially high because patients have little
faith in inexpensive treatments.

(E) Semi-placebos—drugs that contain only a
small amount of the usual dosage—are even
more effective curatives than either the
placebo or the full-strength drug.

2.  Which one of the following is most analogous to

the idea presented in the last paragraph?

(A) Buying a television at a discount house

(B) Making an additional pledge to charity

(C) Choosing the most expensive dishwasher in
a manufacturer’s line

(D) Waiting until a book comes out in
paperback

(E) Contributing one dollar to the Presidential
Campaign fund on your tax return
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3.

According to the passage, when testing a new
drug medical researchers give half of the subjects
the test drug and half a placebo because

A)

(B)

©)

D)
(E)

proper statistical controls should be
observed.

this method reduces the risk of maiming
too many subjects if the drug should prove
to be harmful.

all drugs which are tested would prove to
be effective otherwise.

most drugs would test positively otherwise.
the cost of dispensing drugs to all the
patients is prohibitive.

It can be inferred from the passage that the author
might

A)

(B)

©

D)

(E)

believe that the benefits of a placebo treat-
ment program which leads patients to
believe they were getting a real drug would
outweigh the moral issue of lying.

support legislation outlawing the use of
placebos.

open up a medical clinic that would treat
patients exclusively through placebo
methods.

believe that factors other than faith are
responsible for the curative power of the
placebo.

believe that placebo treatment centers
should be tax-exempt because they are
nonprofit businesses.

The first item is a main idea question:

5.

6.

Which one of the following best describes the
organization of the material presented in the

passage?

(A) A general proposition is stated; then evi-
dence for its support is given.

(B) Two types of drug treatment—placebo and
non-placebo—are compared and con-
trasted.

(C) A result is stated, its cause is explained,
and an application is suggested.

(D) A dilemma is presented and a possible
solution is offered.

(E) A series of examples is presented; then a

conclusion is drawn from them.

Which one of the following most accurately char-
acterizes the author’s attitude toward placebo

treatment?

(A) reserved advocacy

(B) feigned objectivity

(C) summary dismissal

(D) perplexed by its effectiveness
(E)  zealous promotion

1. Which one of the following best expresses the main idea of the passage?

(A) Placebo treatment is a proven tool of modern medicine and its expanded use would

benefit society’s health.

(B) Because modern technology allows for distribution of drugs on a massive scale, the
proven efficacy of the placebo is no longer limited to a privileged few.

(C)  The curative power of the placebo is so strong that it should replace proven drugs
because the patients receiving the placebo will then be cured without risking any

adverse side effects.

(D)  The price of placebo treatment must be kept artificially high because patients have

little faith in inexpensive treatments.

(E) Semi-placebos—drugs that contain only a small amount of the usual dosage—are
even more effective curatives than either the placebo or the full-strength drug.

As we found by previewing the topic sentences, the passage is about the efficacy of placebo treatment.
Careful reading shows that the passage also promotes expanded use of placebos. Hence the answer is (A).

The other choices can be quickly dismissed. (B) is the second-best choice: the author does mention
that modern distribution techniques can bring the curative power of placebos to everyone, but he does not
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fully develop that idea. This answer-choice is tempting because it is contained in the topic paragraph. As
to (C), it overstates the author’s claim. Although in the third paragraph, the author states that those who
receive the placebos may be the lucky ones, this is referring to new, unproven drugs, not to established
drugs. Asto (D), it, like (B), is mentioned in the passage but is not fully developed. It’s tempting because
it appears in the last paragraph—a natural place for the conclusion. Finally, (E) is neither mentioned nor
implied by the passage.

The second item is an application question.

2. Which one of the following is most analogous to the idea presented in the last paragraph?

(A) Buying a television at a discount house

(B)  Making an additional pledge to charity

(C) Choosing the most expensive dishwasher in a manufacturer’s line

(D)  Waiting until a book comes out in paperback

(E)  Contributing one dollar to the Presidential Campaign fund on your tax return

The information needed to answer this question is heralded by the pivotal phrase “Even though” (lines
62—-65). The implication of that sentence is “you get what you pay for.” This would motivate one to buy
the most expensive item in a manufacturer’s line. Hence the answer is (C).

The third item is a description question.

3. According to the passage, when testing a new drug medical researchers give half of the
subjects the test drug and half a placebo because

(A) proper statistical controls should be observed.

(B)  this method reduces the risk of maiming too many subjects if the drug should prove
to be harmful.

(C)  all drugs which are tested would prove to be effective otherwise.

(D)  most drugs would test positively otherwise.

(E)  the cost of dispensing drugs to all the patients is prohibitive.

Since this is a description question, you must refer to the passage to answer it. The opening sentence to
paragraph two contains the needed information. That sentence states “Every drug would prove effective if

special steps were not taken to neutralize the placebo effect.” Hence the answer is (C).

Choice (D) illustrates why you must refer directly to the passage to answer a description question:
unless you have a remarkable memory, you will be unsure whether the statement was that all or that most
drugs would prove effective.

The fourth item is an extension question.

4. It can be inferred from the passage that the author might

(A) Dbelieve that the benefits of a placebo treatment program that lead patients to believe
they were getting a real drug would outweigh the moral issue of lying.

(B)  support legislation outlawing the use of placebos.

(C) open up a medical clinic that would treat patients exclusively through placebo
methods.

(D) believe that factors other than faith are responsible for the curative power of the
placebo.

(E) Dbelieve that placebo treatment centers should be tax-exempt because they are
nonprofit businesses.

The answer is (A). One of the first clues to the author’s view on this issue is contained in the pivotal clause
“yet the patient . . . effective drug” (lines 31-34). Later, in paragraph six, the author nearly advocates that
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the patient should not be told that he or she might be receiving a placebo. Finally, the closing line of the
passage cinches it. There, the author implies that certain principles can be sacrificed for the greater good of
the patients.

The fifth item is a writing technique question.

5. Which one of the following best describes the organization of the material presented in the
passage?

(A) A general proposition is stated; then evidence for its support is given.

(B) Two types of drug treatment—placebo and non-placebo—are compared and
contrasted.

(C)  Aresultis stated, its cause is explained, and an application is suggested.

(D) A dilemma is presented and a possible solution is offered.

(E) A series of examples is presented; then a conclusion is drawn from them.

In the first paragraph the author claims that placebos can cure everything from dandruff to leprosy —this is
a result. Then in paragraphs two, three, four, and five, he explains the causes of the result. Finally, he
alludes to an application—the placebo treatment centers. The answer is (C).

The sixth item is a tone question.

6.  Which one of the following most accurately characterizes the author’s attitude toward
placebo treatment?

(A)  reserved advocacy
(B) feigned objectivity
(C)  summary dismissal
(D)  perplexed by its effectiveness
(E)  zealous promotion

This question is a little tricky. Only choices (A) and (B) have any real merit. Although the passage has a
detached, third-person style, the author nonetheless does present his opinions—namely that placebos work
and that their use should be expanded. However, that advocacy is reserved, so the answer is (A).

The other choices can be quickly eliminated:

“Summary dismissal” is not supported by the passage. Besides, a scholar would never summarily
dismiss something; he would consider it carefully—or at least give the impression that he has—before
rejecting it. This eliminates (C).

Given the human ego, we are unlikely to admit that we don’t understand the subject we are writing
about. This eliminates (D).

“Zealous promotion” is too strong; “promotion” itself is probably too strong. This eliminates (E).
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Points to Remember
1. THE THREE STEP METHOD

1. (Optional) Preview the first sentence of each paragraph.

2. Read the passage at a faster than usual pace (but not to the point that comprehension
suffers), being alert to places from which any of the six questions might be drawn:

a.) Main Idea
b.) Description
c.) Writing Technique

d) Extension
e.) Application
f.) Tone

3. Annotate the passage and note any pivotal words. Then use these as reference points for
answering the questions. Following are some common annotation marks (you may want to add
to this list):

A = Author’s Attitude

C = Complex point

? = Question? I don’t understand this part (you can bet that this area will be important to
at least one question)

SP = Significant point

! = Exclamation! Strong opinion

W = Weak, questionable or unsupported argument or premise

Mentor Exercise

Directions: This passage is followed by a group of questions to be answered based on what is stated or
implied in the passage. Choose the best answer; the one that most accurately and completely answers the
question.

Following the Three Step Method, we preview the first sentence of each paragraph in the passage: (The
body of the passage will be presented later.)

The enigmatic opening sentence “Many readers, I suspect, will take the title of this article [Women,
Fire, and Dangerous Things] as suggesting that women, fire, and dangerous things have something in
common—say, that women are fiery and dangerous” does not give us much of a clue to what the passage is
about.

The sentence “The classical view that categories are based on shared properties is not entirely
wrong” is more helpful. It tells us the passage is about categorization and that there are at least two
theories about it: the classical view, which has merit, and the modern view, which is apparently superior.

The sentence “Categorization is not a matter to be taken lightly” merely confirms the subject of the
passage.

Although only one sentence was helpful, previewing did reveal a lot about the passage’s subject
matter —categorization. Now we read the passage, noting pivotal words, annotating, and noting likely
places from which any of the six questions might be drawn. After each paragraph, we will stop to analyze
and interpret what the author has presented:
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Many readers, I suspect, will take the title of this article [Women, Fire, and Dangerous
Things] as suggesting that women, fire, and dangerous things have something in common—say,
that women are fiery and dangerous. Most feminists I’ve mentioned it to have loved the title for
that reason, though some have hated it for the same reason. But the chain of inference —from
conjunction to categorization to commonality—is the norm. The inference is based on the
common idea of what it means to be in the same category: things are categorized together on the
basis of what they have in common. The idea that categories are defined by common properties
is not only our everyday folk theory of what a category is, it is also the principle technical
theory —one that has been with us for more than two thousand years.

In this paragraph, the author introduces the subject matter of the passage—categorization. And the
pivotal sentence, introduced by “but,” explains the classical theory of categorization, albeit rather obtusely.
Namely, like things are placed in the same category.

Now we consider the second paragraph:

The classical view that categories are based on shared properties is not entirely wrong. We
often do categorize things on that basis. But that is only a small part of the story. In recent
years it has become clear that categorization is far more complex than that. A new theory of
categorization, called prototype theory, has emerged. It shows that human categorization is
based on principles that extend far beyond those envisioned in the classical theory. One of our
goals is to survey the complexities of the way people really categorize. For example, the title of
this book was inspired by the Australian aboriginal language Dyirbal, which has a category,
balan, that actually includes women, fire, and dangerous things. It also includes birds that are
not dangerous, as well as exceptional animals, such as the platypus, bandicoot, and echidna.
This is not simply a matter of categorization by common properties.

In this paragraph, the second pivotal word—but—is crucial. It introduces the main idea of the
passage —the prototype theory of categorization. Now everything that is introduced should be attributed to
the prototype theory, not to the classical theory. Wrong answer-choices are likely to be baited with just the
opposite.

The author states that the prototype theory goes “far beyond” the classical theory. Although he does
not tell us what the prototype theory is, he does tell us that it is not merely categorization by common
properties.

Now we turn to the third paragraph:

Categorization is not a matter to be taken lightly. There is nothing more basic than catego-
rization to our thought, perception, action and speech. Every time we see something as a kind of
thing, for example, a tree, we are categorizing. Whenever we reason about kinds of things—
chairs, nations, illnesses, emotions, any kind of thing at all—we are employing categories.
Whenever we intentionally perform any kind of action, say something as mundane as writing
with a pencil, hammering with a hammer, or ironing clothes, we are using categories. The par-
ticular action we perform on that occasion is a kind of motor activity, that is, it is in a particular
category of motor actions. They are never done in exactly the same way, yet despite the differ-
ences in particular movements, they are all movements of a kind, and we know how to make
movements of that kind. And any time we either produce or understand any utterance of any
reasonable length, we are employing dozens if not hundreds of categories: categories of speech
sounds, of words, of phrases and clauses, as well as conceptual categories. Without the ability
to categorize, we could not function at all, either in the physical world or in our social and
intellectual lives.

Though the author does not explicitly state it, this paragraph defines the theory of prototypes. Notice
the author likes to use an indirect, even cryptic, method of introducing or switching topics, which makes
this a classic GRE type passage. The GRE writers have many opportunities here to test whether you are
following the author’s train of thought.

Now we attack the questions.
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1. The author probably chose Women, Fire,
and Dangerous Things as the title of the
article because

I

IL.

III.

(A)
(B)
©)
D)
(E)

L
IL.

III.

(A)
(B)
©)
D)
(E)

he thought that since the Dyirbal
placed all three items in the same
category, women, fire, and danger-
ous things necessarily had something
in common.

he was hoping to draw attention to
the fact that because items have been
placed in the same category doesn’t
mean that they necessarily have
anything in common

he wanted to use the Dyirbal classi-
fication system as an example of
how primitive classifications are not
as functional as contemporary
Western classification systems.

I only

IT only

IIT only

IT and IIT only
I, II, and III

According to the author,

categorizing is a fundamental activ-
ity of people.

whenever a word refers to a kind of
thing, it signifies a category.

one has to be able to categorize in
order to function in our culture.

I only

IT only

I and II only
IT and III only
I, II, and III

Which one of the following facts would

most weaken the significance of the
author’s title?

(A)

(B)

©)

D)

(E)

The discovery that all the birds and
animals classified as balan in
Dyirbal are female

The discovery that the male Dyirbal
culture considers females to be both
fiery and dangerous

The discovery that all items in the
balan category are considered
female

The discovery that neither fire nor
women are considered dangerous
The discovery that other cultures
have categories similar to the balan
category

1. This is an extension question. The second
paragraph contains the information needed to
answer it. There the author states that women,
fire, and dangerous things belong to a category
called balan in an Australian aboriginal
language, which is not simply based on common
properties. This eliminates Statement I and
confirms Statement II.

The answer is (B).

2. This is a description question, so we must find
the points in the passage from which the state-
ments were drawn.

Remember, the answer to a
description question will not
directly quote a statement from the
passage, but it will be closely
related to one —often a paraphrase.

Remember!

The needed references for Statements I, II, and
IIT are all contained in the closing paragraph.

The answer is (E).

3. This is one of the few questions that does not
easily fit into any of the six question types.
Nevertheless, our work in the arguments section
has prepared us for this type of question.

Remember: to weaken an argu-
ment, attack one or more of its
premises.

Now the implication of the title is that women,
fire, and dangerous things do not have anything
in common. To weaken this implication, the
answer should state that all things in the balan
category have something in common.

The answer is (C).
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4. If linguistic experts cannot perceive how
women, fire, and dangerous things in the
category balan have at least one thing in
common, it follows that

(A)

(B)

©)

D)

(E)

there probably is something other
than shared properties that led to all
items in balan being placed in that
category.

the anthropologists simply weren’t
able to perceive what the items had in
common.

the anthropologists might not have
been able to see what the items had in
common.

the items do not have anything in
common.

the Australian aboriginal culture is
rather mystic.

5. Which one of the following sentences
would best complete the last paragraph of
the passage?

(A)

(B)

©)

D)

(E)

An understanding of how we catego-
rize is central to any understanding of
how we think and how we function,
and therefore central to an under-
standing of what makes us human.
The prototype theory is only the latest
in a series of new and improved theo-
ries of categorization; undoubtedly
even better theories will replace it.
The prototype theory of categories
has not only unified a major branch of
linguistics, but it has applications to
mathematics and physics as well.

An understanding of how the proto-
type theory of categorization evolved
from the classical theory is essential
to any understanding of how we think
and how we function in society.

To fully understand how modern
Australian society functions, we must
study how it is influenced by aborigi-
nal culture—most specifically how
aborigines organize and classify their
surroundings.

4. This is an extension question; we are asked to
draw a conclusion based on the passage.

The thrust of the passage is that com-
monality is not the only way to catego-
rize things.

The answer is (A).

5. This is an application question; we are asked
to complete a thought for the author.

Most of the third paragraph is introducing
the prototype theory of categorization. But in the
last sentence the author changes direction
somewhat— without any notice, as is typical of
his style. Now he is discussing the importance of
the ability to categorize. The clause “Without
the ability to categorize, we could not function at
all” indicates that this ability is fundamental to
our very being.

Th.  Be careful not to choose (D).
. Although it is probably true, it is too
specific: in the final sentence the

Watch out! author is discussing categorization in
general.

The answer is (A).
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Exercise

Directions: This passage is followed by a group of questions to be answered based on what is stated or
implied in the passage. Choose the best answer; the one that most accurately and completely answers the

question.

Global strategies to control infectious
disease have historically included the erection of
barriers to international travel and immigration.
Keeping people with infectious diseases outside
national borders has reemerged as an important
public health policy in the human immunodefi-
ciency virus (HIV) epidemic. Between 29 and
50 countries are reported to have introduced
border restrictions on HIV-positive foreigners,
usually those planning an extended stay in the
country, such as students, workers, or seamen.

Travel restrictions have been established
primarily by countries in the western Pacific and
Mediterranean regions, where HIV seropreva-
lence is relatively low. However, the country
with the broadest policy of testing and excluding
foreigners is the United States. From December
1, 1987, when HIV infection was first classified
in the United States as a contagious disease,
through September 30, 1989, more than 3
million people seeking permanent residence in
this country were tested for HIV antibodies. The
U.S. policy has been sharply criticized by
national and international organizations as being
contrary to public health goals and human-rights
principles. Many of these organizations are boy-
cotting international meetings in the United
States that are vital for the study of prevention,
education, and treatment of HIV infection.

The Immigration and Nationality Act
requires the Public Health Service to list
“dangerous contagious diseases” for which
aliens can be excluded from the United States.
By 1987 there were seven designated diseases—
five of them sexually transmitted (chancroid,
gonorrhea, granuloma inguinale, lymphog-ranu-
loma venereum, and infectious syphilis) and two
non-venereal (active tuberculosis and infectious
leprosy). On June 8, 1987, in response to a
Congressional direction in the Helms
Amendment, the Public Health Service added
HIV infection to the list of dangerous contagious
diseases.

A just and efficacious travel and immigra-
tion policy would not exclude people because of
their serologic status unless they posed a danger
to the community through casual transmission.
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U.S. regulations should list only active tubercu-
losis as a contagious infectious disease. We
support well-funded programs to protect the
health of travelers infected with HIV through
appropriate immunizations and prophylactic
treatment and to reduce behaviors that may
transmit infection.

We recognize that treating patients infected
with HIV who immigrate to the United States
will incur costs for the public sector. It is
inequitable, however, to use cost as a reason to
exclude people infected with HIV, for there are
no similar exclusionary policies for those with
other costly chronic diseases, such as heart
disease or cancer.

Rather than arbitrarily restrict the move-
ment of a subgroup of infected people, we must
dedicate ourselves to the principles of justice,
scientific cooperation, and a global response to
the HIV pandemic.
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According to the passage, countries in the western

Pacific have

A)

cerned over this issue than other countries.

a very high frequency of HIV-positive immi-
grants and have a greater reason to be con-

(B) opposed efforts on the part of Mediterranean

states to establish travel restrictions on HIV-

positive residents.

(C) a low HIV seroprevalence and, in tandem
with Mediterranean regions, have established
travel restrictions on HIV-positive foreigners.

(D) continued to obstruct efforts to unify policy
concerning immigrant screening.

(E) joined with the United States in sharing

information about HIV-positive individuals.



358 GRE Prep Course

2. The authors of the passage conclude that

A)

(B)

©

D)

(E)

it is unjust to exclude people based on
their serological status without the knowl-
edge that they pose a danger to the public.
U.S. regulations should require more
stringent testing to be implemented at all
major border crossings.

it is the responsibility of the public sector
to absorb costs incurred by treatment of
immigrants infected with HIV.

the HIV pandemic is largely overstated
and that, based on new epidemiological
data, screening immigrants is not
indicated.

only the non-venereal diseases active
tuberculosis and infectious leprosy should
be listed as dangerous and contagious
diseases.

It can be inferred from the passage that

(A) more than 3 million HIV-positive
people have sought permanent
residence in the United States.

(B) countries with a low seroprevalence
of HIV have a disproportionate and
unjustified concern over the spread
of AIDS by immigration.

(C)  the United States is more concerned
with controlling the number of HIV-
positive immigrants than with
avoiding criticism from outside its
borders.

(D) current law is meeting the demand
for prudent handling of a potentially
hazardous international issue.

(E) actions by countries in the western
Pacific and Mediterranean regions to
restrict travel are ineffective.

Before the Helms Amendment in 1987,
seven designated diseases were listed as
being cause for denying immigration. We
can conclude from the passage that

(A) the authors agree fully with this
policy but disagree with adding HIV
to the list.

(B) the authors believe that sexual
diseases are appropriate reasons for
denying immigration but not non-
venereal diseases.

(C) the authors disagree with the amend-
ment.

(D) the authors believe that non-venereal
diseases are justifiable reasons for
exclusion, but not sexually transmit-
ted diseases.

(E) the authors believe that no diseases
should be cause for denying
immigration.

In referring to the “costs” incurred by the
public (line 57), the authors apparently
mean

(A) financial costs.

(B) costs to the public health.

(C) costs in manpower.

(D) costs in international reputation.
(E) costs in public confidence.



The Three Step Method

Answers and Solutions to Exercise

Previewing the first sentence of each paragraph shows that the passage is about restricting travel of HIV-
positive persons and that the authors feel there should be no restrictions. There are two pivotal words:
“however” (line 15), and “Rather than” (line 63), which introduces the concluding paragraph.

1. This is a description question, so we must
find the point in the passage from which the
question is drawn. It is the opening sentence to
paragraph two. There it is stated that countries in
the western Pacific and Mediterranean regions
have a low incidence of HIV infection and have
introduced border restrictions. The answer,
therefore, is (C).

2. This is another description question. The
answer is (A). This is directly supported by the
opening sentence of paragraph four. Note that
(A) is a paraphrase of that sentence.

Be careful with (C). Although this is hinted
at in paragraph five, it is never directly stated
that the public sector is responsible for these
costs, only that it would in fact pick up these
costs. Remember: A description question must
be answered from what is directly stated in the
passage, not from what it implies.

3. This is an extension question. Lines 22-24
state “U.S. policy has been sharply criticized by
national and international organizations.”
Given that this criticism has not caused the
United States to change its policies, it must be
more concerned with controlling the number of
HIV-positive immigrants than with avoiding
criticism. The answer, therefore, is (C).

Don’t be tempted by (A); it’s a same
language trap. Every