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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
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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)
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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

33



34  GRE Prep Course

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).
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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

41



42

GRE Prep Course

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).

47



48 GRE Prep Course

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

49



50 GRE Prep Course

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).



Quantitative Comparisons 85

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:
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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).

89



90 GRE Prep Course

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 