


























1.0

1.0 What Is the GMAT® Exam?

1.1

'The Graduate Management Admission Test® (GMAT®) exam is a standardized exam used in
admissions decisions by more than 7,000 graduate management programs worldwide, at approximately
2,300 graduate business schools worldwide. It helps you gauge, and demonstrate to schools, your
academic potential for success in graduate-level management studies.

The four-part exam measures your Analytical Writing, Integrated Reasoning, Verbal, and Quantitative
Reasoning skills—higher-order reasoning skills that management faculty worldwide have identified as
important for incoming students to have. “Higher-order” reasoning skills involve complex judgments,
and include critical thinking, analysis, and problem solving. Unlike undergraduate grades and curricula,
which vary in their meaning across regions and institutions, your GMAT scores provide a standardized,
statistically valid, and reliable measure of how you are likely to perform academically in the core
curriculum of a graduate management program. The GMAT exam’s validity, fairness, and value in
admissions have been well-established through numerous academic studies.

The GMAT exam is delivered entirely in English and solely on a computer. It is not a test of business

knowledge, subject-matter mastery, English vocabulary, or advanced computational skills. The GMAT
exam also does not measure other factors related to success in graduate management study, such as job
experience, leadership ability, motivation, and interpersonal skills. Your GMAT score is intended to be
used as one admissions criterion among other, more subjective, criteria, such as admissions essays and

Interviews.

Why Take the GMAT® Exam?

Launched in 1954 by a group of nine business schools to : ;
provide a uniform measure of the academic skills needed to Mytﬁ vs- FACT
succeed in their programs, the GMAT exam is now used by - ;
more than 7,000 graduate management programs at - If 1 don't achieve a high score
approximately 2,300 institutions worldwide. on the GMAT, I'won't get into
my top choice schools.

Taking the GMAT exam helps you stand out in the
admissions process and demonstrate your readiness and F - There are great schools
commitment to pursuing graduate management education. available for candidates at
Schools use GMAT scores to help them select the most anylGMATscorefrange.

qualified applicants—Dbecause they know that candidates Fewer than 50 of the more than 250,000

who take the GMAT exam are serious about earning a people taking the GMAT exam each year get
graduate business degree, and it’s a proven predictor of a a perfect score of 800; and many more get
student’s ability to succeed in his or her chosen program. into top business school programs around

. . the world each year. Admissions Officers use
When you consider which programs to apply to, you can ,

, i GMAT scores as one component in their
look at a school’s use of the GMAT exam as one indicator admissions decisions, in conjunction with
of quality. Schools that use the GMAT exam typically list undergraduate records, application essays,
score ranges or average scores in their class profiles, so you interviews, letters of recommendation, and
may also find these profiles helpful in gauging the academic ertyer infonmeiepihen. ekdiding Waom

.. i to accept into their programs. Visit School
competitiveness of a program you are considering and how | ginger on P = ————
well your performance on the exam compares with that of | that are the best fit for you

the students enrolled in the program.

No matter how you perform on the GMAT exam, you should contact the schools that interest you
to learn more and to ask how they use GMAT scores and other criteria (such as your undergraduate
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1.5

What Is the Content of the Exam Like?

The GMAT exam measures higher-order analytical skills encompassing several types of reasoning. The
Analytical Writing Assessment asks you to analyze the reasoning behind an argument and respond

in writing; the Integrated Reasoning section asks you to interpret and synthesize information from
multiple sources and in different formats to make reasoned conclusions; the Quantitative section asks
you to reason quantitatively using basic arithmetic, algebra, and geometry; and the Verbal section asks
you to read and comprehend written material and to reason and evaluate arguments.

Test questions may address a variety of subjects, but all of the information you need to answer the
questions will be included on the exam, with no outside knowledge of the subject matter necessary. The
GMAT exam is not a test of business knowledge, English vocabulary, or advanced computational skills.
You will need to read and write in English and have basic math and English skills to perform well on
the test, but its difficulty comes from analytical and critical thinking abilities.

'The questions in this book are organized by question type and from easiest to most difficult, but keep
in mind that when you take the test, you may see different types of questions in any order within each
section.

Analytical Writing Assessment

The Analytical Writing Assessment (AWA) consists of one 30-minute writing task: Analysis of an
Argument. The AWA measures your ability to think critically, communicate your ideas, and formulate
an appropriate and constructive critique. You will type your essay on a computer keyboard.

Integrated Reasoning Section

The Integrated Reasoning section highlights the relevant skills that business managers in today’s
data-driven world need in order to analyze sophisticated streams of data and solve complex problems.
It measures your ability to understand and evaluate multiple sources and types of information—
graphic, numeric, and verbal—as they relate to one another. This section will require you to use both
quantitative and verbal reasoning to solve complex problems and solve multiple problems in relation to
one another.

Four types of questions are used in the Integrated Reasoning section:

* Multi-Source Reasoning
* Table Analysis
¢ Graphics Interpretation

¢ Two-Part Analysis

Integrated Reasoning questions may be quantitative, verbal, or a combination of both. You will have to
interpret graphics and sort tables to extract meaning from data, but advanced statistical knowledge and
spreadsheet manipulation skills are not necessary. You will have access to an on-screen calculator with
basic functions for the Integrated Reasoning section, but note that the calculator is 7oz available on the
Quantitative section.



1.6

Quantitative Section

The GMAT Quantitative section measures your ability to reason quantitatively, solve
quantitative problems, and interpret graphic data.

Two types of multiple-choice questions are used in the Quantitative section:

* Problem Solving
* Data Sufficiency

Both are intermingled throughout the Quantitative section, and require basic knowledge of arithmetic,
elementary algebra, and commonly known concepts of geometry.

To review the basic mathematical concepts that you will need to answer Quantitative questions, see the
math review in chapter 3. For test-taking tips specific to the question types in the Quantitative section,
practice questions, and answer explanations, see chapters 4 and 5.

1.7 Verbal Section

1.8

The GMAT Verbal section measures your ability to read and comprehend written material and to
reason and evaluate arguments. The Verbal section includes reading sections from several different
content areas. Although you may be generally familiar with some of the material, neither the
reading passages nor the questions assume detailed knowledge of the topics discussed.

Three types of multiple-choice questions are intermingled throughout the Verbal section:

* Reading Comprehension
* Critical Reasoning

+ Sentence Correction

All three require basic knowledge of the English language, but the Verbal section is not a test of
advanced vocabulary.

For test-taking tips specific to each question type in the Verbal section, practice questions, and
answer explanations, see GMAT® Official Guide 2019, or GMAT® Official Guide Verbal Review 2019;
both are available for purchase at

What Computer Skills Will | Need?

The GMAT exam requires only basic computer skills. You will type your AWA essay on the computer
keyboard using standard word-processing keystrokes. In the Integrated Reasoning and multiple-choice
sections, you will select your responses using either your computer mouse or the keyboard. The
Integrated Reasoning section includes basic computer navigation and functions, such as clicking on
tabs and using drop-down menus to sort tables and select answers. You will also have access to an on-
screen calculator in the Integrated Reasoning section (calculator is not available in any other section of
the exam).






1.1

1.11 Test Development Process

Your Analytical Writing Assessment and Integrated Reasoning scores are computed and reported
separately from the other sections of the test and have no effect on your Verbal, Quantitative, or Total
scores. The schools that you have designated to receive your scores may receive a copy of your Analytical
Writing Assessment essay with your score report. Your own copy of your score report will not include
your essay.

Your GMAT score includes a percentile ranking that compares your skill level with other test-takers
from the past three years. The percentile rank of your score shows the percentage of tests taken with
scores lower than your score. Every July, percentile ranking tables are updated. Visit to view
the most recent percentile rankings tables.

Test Development Process

The GMAT exam is developed by experts who use standardized procedures to ensure high-quality,
widely-appropriate test material. All questions are subjected to independent reviews and are revised
or discarded as necessary. Multiple-choice questions are tested during GMAT exam administrations.
Analytical Writing Assessment tasks are tested on registrants and then assessed for their
fairness and reliability. For more information on test development, visit
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2.1

2.2

2.0

How to Prepare

How Should | Prepare to Take the Test?

The GMAT® exam is designed specifically to measure reasoning skills needed for management
education, and the test contains several question formats unique to the GMAT exam. At a minimum,
you should be familiar with the test format and the question formats before you sit for the test. Because
the GMAT exam is a timed exam, you should practice answering test questions, not only to better
understand the question formats and the skills they require, but also to help you learn to pace yourself
so you can finish each section when you sit for the exam.

Because the exam measures reasoning rather than '
subject-matter knowledge, you most likely will not find it Mytﬁ v FACT
helpful to memorize facts. You do not need to study ;

advanced mathematical concepts, but you should be sure - You need very advanced math
your grasp of basic arithmetic, algebra, and geometry is skills to get a high GMAT score.
sound enough that you can use these skills in quantitative

problem solving. Likewise, you do not need to study - The GMAT measures your
advanced vocabulary words, but you should have a firm reasoning and critical thinking

abilities, rather than your

understanding of basic English vocabulary and grammar ;
advanced math skills.

for reading, writing, and reasoning.

The GMAT exam only requires basic

This book and other study materials released by the quantitative skills. You should review |

Graduate Management Admission Council (GMAC) the math skills (algebra, geometry,

are the ONLY source of questions that have been retired basic arithmetic) presented in this guide |

from the GMAT exam. All questions that appear or have | (ehtiatara). Thiedd M. ety off GMAT |
. Quantitative questions stems from the logic |

appeared on the GMAT exam are copyrighted and and analysis used to solve the problems and

owned by GMAC, which does not license them to be not the underlying math skills 1

reprinted elsewhere. Accessing live Integrated Reasoning, — S
Quantitative, or Verbal test questions in advance or

sharing test content during or after you take the test is a serious violation, which could cause your scores
to be canceled and schools to be notified. In cases of a serious violation, you may be banned from future
testing and other legal remedies may be pursued.

What About Practice Tests?

'The Quantitative and Verbal sections of the GMAT exam are computer adaptive, and the Integrated
Reasoning section includes questions that require you to use the computer to sort tables and navigate to
different sources of information. Our official practice materials will help you get comfortable with the
format of the test and better prepare for exam day. Two full-length GMAT practice exams are available
at no charge for those who have created an account on . The practice exams include computer-
adaptive Quantitative and Verbal sections, plus additional practice questions, information about the
test, and tutorials to help you become familiar with how the GMAT exam will appear on the computer
screen at the test center.

To maximize your studying efforts with the free practice exams, you should leverage official practice
materials as you start to prepare for the test. Take one practice test to make yourself familiar with the
exam and to get a baseline score. After you have studied using this book and other study materials, take

1"






2.4 General Test-Taking Suggestions

Do not spend too much time on any one question.

If you do not know the correct answer, or if the question My thvs- FACT

is too time consuming, try to eliminate choices you :

know are wrong, select the best of the remaining answer - The first 10 questions are
choices, and move on to the next question. critical and you should invest

the most time on those.
Not completing sections and randomly guessing answers
to questions at the end of each test section can - All questions count.

significantly lower your score. As long as you have _ , _

Lzl b waets a ; if The computer-adaptive testing algorithm uses
RIS Sl eac. SECPIn, HOoU. L I‘f.:CCIVf': SACOIS) P L each answered question to obtain an initial
}’Oll dO not ﬁnlSh one or more SCCHOI’IS mn the a.uotted estimate_ Howeverl as you Continue to answer
time. You will not earn points for questions you never guestions, the algorithm self-corrects by
get to see. computing an gpdated estimate on the basis

of all the questions you have answered, and
then administers items that are closely

Confirm your answers ONLY when you are ready to matched to this new estimate of your ability.

move on. Your final score is based on all your responses
On the Quantitative and Verbal sections, once you have and considers the difficulty of all the
selected your answer to a multiple-choice question, you questions you answered. Taking additional
will be asked to confirm it. Once you confirm your umeignttae s 10iqtmsOTREl il A pRRe

i the system and can hurt your ability to finish
response, you cannot go back and change it. You may et

not skip questions. In the Integrated Reasoning section, —_
there may be several questions based on information

provided in the same question prompt. When there is more than one response on a single screen, you
can change your response to any of the questions on the screen before moving on to the next screen.
However, you may not navigate back to a previous screen to change any responses.

Plan your essay answer before you begin to write.

The best way to approach the Analysis of an Argument section is to read the directions carefully, take a
few minutes to think about the question, and plan a response before you begin writing. Take time to
organize your ideas and develop them fully but leave time to reread your response and make any
revisions that you think would improve it.

13






3.0

3.0 Math Review

To answer quantitative reasoning questions on the GMAT exam, you will need to be familiar with
basic mathematical concepts and formulas. This chapter contains a list of the basic mathematical
concepts, terms, and formulas that may appear or can be useful for answering quantitative reasoning
questions on the GMAT exam. This chapter offers only a high-level overview, so if you find unfamiliar
terms or concepts, you should consult other resources for a more detailed discussion and explanation.

Keep in mind that this knowledge of basic math, while necessary, is seldom sufficient in answering
GMAT questions. Unlike traditional math problems that you may have encountered in school, GMAT
quantitative reasoning questions require you to apply your knowledge of math. For example, rather than
asking you to demonstrate your knowledge of prime factorization by listing the prime factors

of a number, a GMAT question may require you to apply your knowledge of prime factorization and
properties of exponents to simplify an algebraic expression with a radical.

To prepare for the GMAT Quantitative Reasoning section, we recommend starting with a review of
the basic mathematical concepts and formulas to ensure that you have the foundational knowledge
necessary for solving the questions, before moving on to practicing the application of this knowledge on
real GMAT questions from past exams.

Section 3.1, “Arithmetic,” includes the following topics:

1. Properties of Integers 7. Powers and Roots of Numbers
2. Fractions 8. Descriptive Statistics

3. Decimals 9. Sets

4. Real Numbers 10. Counting Methods

5. Ratio and Proportion 11. Discrete Probability

6. Percents

Section 3.2, “Algebra,” does not extend beyond what is usually covered in a first-year high school
algebra course. The topics included are as follows:

1. Simplifying Algebraic Expressions 6. Solving Quadratic Equations
2. Equations 7. Exponents
3. Solving Linear Equations with One 8. Inequalities
Unknown 9. Absolute Value
4. Solving Two Linear Equations with 10. Functions
Two Unknowns

5. Solving Equations by Factoring

Section 3.3, “Geometry,” is limited primarily to measurement and intuitive geometry or spatial
visualization. Extensive knowledge of theorems and the ability to construct proofs, skills that are usually
developed in a formal geometry course, are not tested. The topics included in this section are the following:

1. Lines 6. Triangles

2. Intersecting Lines and Angles 7. Quadrilaterals

3. Perpendicular Lines 8. Circles

4. Parallel Lines 9. Rectangular Solids and
5. Polygons (Convex) Cylinders

10. Coordinate Geometry 15
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. Decimals

In the decimal system, the position of the period or decimal point determines the place value of the
digits. For example, the digits in the number 7,654.321 have the following place values:

~ Thousands

o Hundreds

v Tens

& Ones or units
w  Tenths

> Hundredths
— Thousandths

Some examples of decimals follow.

b=ty 1 el

10 100 1,000 1,000

00321=9,3 , 2 . 1 _ 321
10100 1,000 ' 10,000 10,000

156 =1 Sl 13,
10 100 100

Sometimes decimals are expressed as the product of a number with only one digit to the left of the
decimal point and a power of 10. This is called scientific notation. For example, 231 can be written as
2.31 x 10? and 0.0231 can be written as 2.31 X 1072 When a number is expressed in scientific notation,
the exponent of the 10 indicates the number of places that the decimal point is to be moved in the
number that is to be multiplied by a power of 10 in order to obtain the product. The decimal point is
moved to the right if the exponent is positive and to the left if the exponent is negative. For example,
2.013 x 10* is equal to 20,130 and 1.91 x 107 is equal to 0.000191.

Addition and subtraction of decimals.

To add or subtract two decimals, the decimal points of both numbers should be lined up. If one of the
numbers has fewer digits to the right of the decimal point than the other, zeros may be inserted to the
right of the last digit. For example, to add 17.6512 and 653.27, set up the numbers in a column and add:

17.6512
+653.2700

670.9212

Likewise for 653.27 minus 17.6512:

653.2700
—17.6512
635.6188



Arithmetic

Multiplication of decimals.

To multiply decimals, multiply the numbers as if they were whole numbers and then insert the decimal
point in the product so that the number of digits to the right of the decimal point is equal to the sum
of the numbers of digits to the right of the decimal points in the numbers being multiplied. For

example:
2.09 (2 digits to the right)
x 1.3 (ldigit to the right)
627
2090

2.717 (2+1 =3 digits to the right)

Division of decimals.

To divide a number (the dividend) by a decimal (the divisor), move the decimal point of the divisor to
the right until the divisor is a whole number. Then move the decimal point of the dividend the same
number of places to the right, and divide as you would by a whole number. The decimal point in the
quotient will be directly above the decimal point in the new dividend. For example, to divide 698.12

by 12.4:

12.4)698.12

will be replaced by: 124)6981.2

and the division would proceed as follows:

124)6981.2
620
781
744
72
372
0

4. Real Numbers

All real numbers correspond to points on the number line and all points on the number line correspond
to real numbers. All real numbers except zero are either positive or negative.
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On a number line, numbers corresponding to points to the left of zero are negative and numbers
corresponding to points to the right of zero are positive. For any two numbers on the number line, the

number to the left is less than the number to the right; for example, -4 < -3 < —% £, and1<+2 <2

To say that the number 7 is between 1 and 4 on the number line means that » > 1 and # < 4, that is, 1
<n<4.If nis “between 1 and 4, inclusive,” then 1 < n < 4.

The distance between a number and zero on the number line is called the absolute value of the number.
Thus 3 and —3 have the same absolute value, 3, since they are both three units from zero. The absolute
value of 3 is denoted |3|. Examples of absolute values of numbers are

|—5|=|5|=5,'—%‘=%,and|0|=O.

Note that the absolute value of any nonzero number is positive.
Here are some properties of real numbers that are used frequently. If x, y, and z are real numbers, then

(1) x+y=y+xand xy=yx.
For example, 8 + 3 =3 + 8 =11, and (17)(5) = (5)(17) = 85.

(2) (x+y)+z=x+(y+2) and (xy)z = x(yz).
For example, (7+5) +2=7+ (5 +2) =7+ (7) = 14,and (5v/3)(+/3)=(5)(~/3+/3) =(5)(3) =15.

(3) xy+xz=ux(y+ 2).
For example, 718(36) + 718(64) = 718(36 + 64) = 718(100) = 71,800.

(4) If x and y are both positive, then x + y and xy are positive.

(5) If x and y are both negative, then x + y is negative and xy is positive.
(6) If xis positive and y is negative, then xy is negative.

(7) If xy=0,then x=0 or y=0. For example, 3y = 0 implies y = 0.

(8) |x+y| <|x| + |y|. For example, if x = 10 and y = 2, then |x + y| = [12| =12 = |«| + |y];
and if x =10 and y =-2, then |x+y| = |8]| =8 <12 = |x| + |y

. Ratio and Proportion

The ratio of the number 4 to the number 4 (4 #0) is % .

A ratio may be expressed or represented in several ways. For example, the ratio of 2 to 3 can be written
as 2 to 3, 2:3, or 2 .The order of the terms of a ratio is important. For example, the ratio of the number

of months with exactly 30 days to the number with exactly 31 days is %, not % .



3.1 Arithmetic

A proportion is a statement that two ratios are equal; for example, % = % is a proportion. One way to
solve a proportion involving an unknown is to cross multiply, obtaining a new equality. For example, to

solve for 7 in the proportion % = 1%’ cross multiply, obtaining 24 = 3#; then divide both sides by 3, to
get n=8. &

. Percents
Percent means per hundred or number out of 100. A percent can be represented as a fraction with a

denominator of 100, or as a decimal. For example:

37% = 37— 0.37.

100

To find a certain percent of a number, multiply the number by the percent expressed as a decimal
or fraction. For example:

20% of 90=0.2x90=18

or

20% of 90 =20 x90=1x90=18.
100 5

Percents greater than 100%.

Percents greater than 100% are represented by numbers greater than 1. For example:

300% = 390 _ 3
100

250% of 80 = 2.5x80 = 200.
Percents less than 1%.
The percent 0.5% means % of 1 percent. For example, 0.5% of 12 is equal to 0.005 x 12 = 0.06.

Percent change.

Often a problem will ask for the percent increase or decrease from one quantity to another quantity.
For example, “If the price of an item increases from $24 to $30, what is the percent increase in price?”
To find the percent increase, first find the amount of the increase; then divide this increase by the
original amount, and express this quotient as a percent. In the example above, the percent increase
would be found in the following way: the amount of the increase is (30 — 24) = 6. Therefore, the

percent increase is % =0.25=25%.

Likewise, to find the percent decrease (for example, the price of an item is reduced from $30 to $24),
first find the amount of the decrease; then divide this decrease by the original amount, and express this
quotient as a percent. In the example above, the amount of decrease is (30 — 24) = 6.

Therefore, the percent decrease is 3% =0.20 = 20%.

Note that the percent increase from 24 to 30 is not the same as the percent decrease from 30 to 24.
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The mode of a list of numbers is the number that occurs most frequently in the list. For example, the

mode of 1, 3, 6,4, 3,5 is 3. A list of numbers may have more than one mode. For example, the list
1,2,3,3,3,5,7,10, 10, 10, 20 has two modes, 3 and 10.

The degree to which numerical data are spread out or dispersed can be measured in many ways. The
simplest measure of dispersion is the 7ange, which is defined as the greatest value in the numerical data
minus the least value. For example, the range of 11, 10, 5, 13,21 is 21 — 5 = 16. Note how the range
depends on only two values in the data.

One of the most common measures of dispersion is the standard deviation. Generally speaking, the
more the data are spread away from the mean, the greater the standard deviation. The standard deviation
of #» numbers can be calculated as follows: (1) find the arithmetic mean, (2) find the differences between
the mean and each of the #» numbers, (3) square each of the differences, (4) find the average of the
squared differences, and (5) take the nonnegative square root of this average. Shown below is this
calculation for the data 0, 7, 8, 10, 10, which have arithmetic mean 7.

[ (=77
7
: — Standard deviation |8 = 3.7
8 1 1 \
0 | 3 | 9
i " Towl| 68

Notice that the standard deviation depends on every data value, although it depends most on values
that are farthest from the mean. This is why a distribution with data grouped closely around the mean
will have a smaller standard deviation than will data spread far from the mean. To illustrate this,
compare the data 6, 6, 6.5, 7.5, 9, which also have mean 7. Note that the numbers in the second set of
data seem to be grouped more closely around the mean of 7 than the numbers in the first set. This is
reflected in the standard deviation, which is less for the second set (approximately 1.1) than for the first
set (approximately 3.7).

There are many ways to display numerical data that show how the data are distributed. One simple way
is with a frequency distribution, which is useful for data that have values occurring with varying
frequencies. For example, the 20 numbers

are displayed on the next page in a frequency distribution by listing each different value x and the
frequency fwith which x occurs.
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6.’[21 Value Frequency\
s 5
-5
—4 2
-3 1
-2 3
-1 5
0 7
\_ Total 20

From the frequency distribution, one can readily compute descriptive statistics:
(@A RHBO+AEHDE O,

20
Median: —1 (the average of the 10th and 11th numbers)

Mode: 0 (the number that occurs most frequently)

Range: 0 — (-5)=5

2 2 2
T J(—5+1.6) (2)+(—4+1.26()) (2)+..+(0+16)(7) _ .

. Sets

In mathematics a set is a collection of numbers or other objects. The objects are called the e/ements of the
set. If § is a set having a finite number of elements, then the number of elements is denoted by |S§|. Such
a set is often defined by listing its elements; for example, § = {-5, 0, 1} is a set with || = 3.

The order in which the elements are listed in a set does not matter; thus {5, 0,1} ={0, 1,— 5}.

If all the elements of a set § are also elements of a set 7, then § is a subset of T, for example,
S§=1{-5,0,1} is a subset of T'={-5,0, 1, 4,10}.

For any two sets 4 and B, the union of A and B is the set of all elements that are in 4 or in B or in both.
The intersection of A and B is the set of all elements that are both in 4 and in B. The union is denoted
by A U B and the intersection is denoted by 4 N B. As an example, if 4= {3,4} and B={4,5, 6}, then
AU B={3,4,5,6}and A N B={4}. Two sets that have no elements in common are said to be disjoint
or mutually exclusive.



10.

3.1 Arithmetic

The relationship between sets is often illustrated with a Venn diagram in which sets are represented
by regions in a plane. For two sets § and T that are not disjoint and neither is a subset of the other,
the intersection § M T'is represented by the shaded region of the diagram below.

N T

This diagram illustrates a fact about any two finite sets § and 7* the number of elements in their
union equals the sum of their individual numbers of elements minus the number of elements in their
intersection (because the latter are counted twice in the sum); more concisely,

|SUT|=|8|+|T|-|SNT]|.

This counting method is called the general addition rule for two sets. As a special case, if § and T"are
disjoint, then

|SUT[=|S[+|T|
since |SNT'|=0.

Counting Methods

There are some useful methods for counting objects and sets of objects without actually listing the
elements to be counted. The following principle of multiplication is fundamental to these methods.

If an object is to be chosen from a set of 72 objects and a second object is to be chosen from a different
set of 7 objects, then there are mn ways of choosing both objects simultaneously.

As an example, suppose the objects are items on a menu. If a meal consists of one entree and one dessert
and there are 5 entrees and 3 desserts on the menu, then there are 5 x 3 = 15 different meals that can be
ordered from the menu. As another example, each time a coin is flipped, there are two possible
outcomes, heads and tails. If an experiment consists of 8 consecutive coin flips, then the experiment has 8
2 possible outcomes, where each of these outcomes is a list of heads and tails in some order.

A symbol that is often used with the multiplication principle is the facforial. If n is an integer greater

than 1, then # factorial, denoted by the symbol 7!, is defined as the product of all the integers from 1 to
n. Therefore,

21=(1)(2) =2,
3= (1)(2)(3) =6,
41 = (1)(2)(3)(4) = 24, etc.

Also, by definition, 0! = 1! =1.

'The factorial is useful for counting the number of ways that a set of objects can be ordered. If a set of 7
objects is to be ordered from 1st to nth, then there are 7 choices for the 1st object, z — 1 choices for the
2nd object, 7 — 2 choices for the 3rd object, and so on, until there is only 1 choice for the nth object.

25
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11.

Thus, by the multiplication principle, the number of ways of ordering the 7 objects is
n(n—1)(n-2)---(3)(2)1) =n!.

For example, the number of ways of ordering the letters A, B, and C is 3!, or 6:

ABC, ACB, BAC, BCA, CAB, and CBA.

These orderings are called the permutations of the letters A, B, and C.

A permutation can be thought of as a selection process in which objects are selected one by one in a
certain order. If the order of selection is not relevant and only % objects are to be selected from a larger

set of 7 objects, a different counting method is employed.

Specifically, consider a set of 7 objects from which a complete selection of £ objects is to be made
without regard to order, where 0 < %2 < 7. Then the number of possible complete selections of £ objects is

called the number of combinations of n objects taken % at a time and is denoted by (Z) "

The value of | 7 | is given b ”):n—'
e value o (é) is giv y(lz D)

Note that (”) is the number of %-element subsets of a set with 7 elements. For example,

k
if §={A, B, C, D, E}, then the number of 2-element subsets of §, or the number of combinations of
.. (5)_ 5! 120 _
5 letters taken 2 at a time, is (2) T —(2)(6) =

The subsets are {A, B}, {A, C}, {A, D}, {A, E}, {B, C}, {B, D}, {B, E}, {C, D}, {C, E}, and {D, E}. Note
that [;j =10= (g) because every 2-element subset chosen from a set of 5 elements corresponds to a

unique 3-element subset consisting of the elements 7oz chosen.

n)_[ =n
In general, (/e)_(n—,%)'

Discrete Probability

Many of the ideas discussed in the preceding three topics are important to the study of discrete
probability. Discrete probability is concerned with experiments that have a finite number of ouzcomes.
Given such an experiment, an event is a particular set of outcomes. For example, rolling a number cube
with faces numbered 1 to 6 (similar to a 6-sided die) is an experiment with 6 possible outcomes:
1,2,3,4,5,0r 6. One event in this experiment is that the outcome is 4, denoted {4}; another event is
that the outcome is an odd number: {1, 3, 5}.

'The probability that an event E occurs, denoted by P(E), is a number between 0 and 1, inclusive.
If E has no outcomes, then E is impossible and P(E) = 0; if E is the set of all possible outcomes of the

experiment, then E is certain to occur and P(E) = 1. Otherwise, E is possible but uncertain, and
0 < P(E) < 1.If Fis a subset of E, then P(F) < P(E).In the example above, if the probability of each of

the 6 outcomes is the same, then the probability of each outcome is 1 ,and the outcomes are said to be
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equally likely. For experiments in which all the individual outcomes are equally likely, the probability of
an event E is

The number of outcomes in E

P(E)=

The total number of possible outcomes '

In the example, the probability that the outcome is an odd number is

P(1,3,5)) = l{l?sTS}l

3_1
6 2

Given an experiment with events £ and F, the following events are defined:
‘not E” is the set of outcomes that are not outcomes in E;

“E or F” is the set of outcomes in E or F or both, thatis, £ U F

“F and F” is the set of outcomes in both E and F thatis, E N F.

The probability that E does not occur is P(not E) =1— P(E). The probability that “E or F'” occurs is
P(E or F) = P(E) + P(F) — P(E and F), using the general addition rule at the end of section 4.1.9
(“Sets”) . For the number cube, if E is the event that the outcome is an odd number, {1, 3,5}, and F'is

the event that the outcome is a prime number, {2, 3, 5}, then P(E and F)=P({3,5})= % = % and so
P(Eor F)=P(E)+P(F)-P(Eand F)=34+3_2-2_2

6 6 6 6 3 1.2,3.5)
Note that the event “Eor F"is E U F={1,2,3,5},and hence P(E or F) % e %

If the event “E and F”is impossible (that is, E N F has no outcomes), then E and F are said to be

mutually exclusive events, and P(E and F') = 0. Then the general addition rule is reduced to
P(Eor F) = P(E) + P(F).

This is the special addition rule for the probability of two mutually exclusive events.

Two events 4 and B are said to be independent if the occurrence of either event does not alter the
probability that the other event occurs. For one roll of the number cube, let A={2,4,6}and let

B = {5, 6}. Then the probability that A occurs is P(A) | 4 | = ,whlle presuming B occurs, the
probability that 4 occurs is 6 6 2

|AnB| _ [{6}] 1

|B] |(5,6}] 2

Similarly, the probability that B occurs is P(B) = L = % =

=, while, presuming A occurs, the probability
that B occurs is 6

1
3

|Bnd4|  |{6}] 1

4] |{2,4,6}] 3

Thus, the occurrence of either event does not affect the probability that the other event occurs.
Therefore, 4 and B are independent.

27
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The following multiplication rule holds for any independent events E and F* P(E and F') = P(E)P(F).
For the independent events 4 and B above, P(A and B) = P(A4)P(B) = (%) (%) = (%)
Note that the event “4 and B”is A N B = {6}, and hence P(A and B) = P ({6}) = % It follows from the

general addition rule and the multiplication rule above that if £ and F'are independent, then
P(E or F)=P(E)+P(F)— P(E)P(F).

For a final example of some of these rules, consider an experiment with events 4, B, and C for which
P(A)=0.23, P(B) = 0.40, and P(C) = 0.85. Also, suppose that events 4 and B are mutually exclusive and
events B and C are independent. Then

P(Aor B)=P(A4)+ P(B) (since A or B are mutually exclusive)
=0.23+0.40
=0.63

P(B or C)= P(B)+ P(C)— P(B)P(C) (by independence)
=0.40+0.85-(0.40)(0.85)
=0.91

Note that P (4 or C) and P (4'and C) cannot be determined using the information given. But it can be
determined that 4 and C are no# mutually exclusive since P(4) + P(C) = 1.08, which is greater than 1,
and therefore cannot equal P(4 or C); from this it follows that P(A4 and C) > 0.08. One can also deduce
that P(4 and C) < P(A4) =0.23, since A N C'is a subset of 4, and that P(A4 or C) = P(C) = 0.85 since C
is a subset of 4 U C.Thus, one can conclude that 0.85 < P(4 or C) <1 and 0.08 < P(A4 and C) <0.23.

Algebra

Algebra is based on the operations of arithmetic and on the concept of an unknown quantity, or
variable. Letters such as x or 7 are used to represent unknown quantities. For example, suppose Pam
has 5 more pencils than Fred. If F represents the number of pencils that Fred has, then the number of
pencils that Pam has is 7'+ 5. As another example, if Jim’s present salary § is increased by 7%, then his

new salary is 1.07S. A combination of letters and arithmetic operations, such as
2
F453%
2x—5
The expression 19x% — 6x + 3 consists of the zerms 19x%, —6x, and 3, where 19 is the coefficient of «?,

—6 is the coefficient of ', and 3 is a constant term (or coefficient of #° = 1). Such an expression is called

a second degree (or quadratic) polynomial in x since the highest power of « is 2. The expression F'+ 5 is a
2

, and 19x% — 6x + 3, is called an algebraic expression.

isnota

first degree (or linear) polynomial in F since the highest power of F'is 1. The expression
e
polynomial because it is not a sum of terms that are each powers of x multiplied by coefficients.
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1. Simplifying Algebraic Expressions

Often when working with algebraic expressions, it is necessary to simplify them by factoring or
combining /ike terms. For example, the expression 6x + 5x is equivalent to (6 + 5)x, or 11x.

In the expression 9x — 3y, 3 is a factor common to both terms: 9x — 3y = 3(3x — y). In the expression
Sx? + 6y, there are no like terms and no common factors.

If there are common factors in the numerator and denominator of an expression, they can be divided
out, provided that they are not equal to zero.

=3 is equal to 1; therefore,

For example, if x # 3, then x
3xy—9y _ 3y(x-3)
x—3 x—3

=(3y)(1)

=3y

To multiply two algebraic expressions, each term of one expression is multiplied by each term of
the other expression. For example:
(Bx—4)9y+x)=3x(9y+x)—-4(9y+x)
=(3x)(99) +(3x) (%) +(-4)(9 )+ (—4)(x)
=27xy+3x> =36y —4x

An algebraic expression can be evaluated by substituting values of the unknowns in the expression.
For example, if x = 3 and y = -2, then 3xy — #? + y can be evaluated as

3(3)(=2)-(3)* +(-2)=-18-9-2=-29

2. Equations

A major focus of algebra is to solve equations involving algebraic expressions. Some examples of such
equations are

5x¢—2=9—-x (alinear equation with one unknown)

3x+1= y—2 (alinear equation with two unknowns)
5x*+3x-2=7x (a quadratic equation with one unknown)

B 2
M =) (an equation that is factored on one side with 0 on the other)
-

The solutions of an equation with one or more unknowns are those values that make the equation true,
or “satisfy the equation,” when they are substituted for the unknowns of the equation. An equation
may have no solution or one or more solutions. If two or more equations are to be solved together, the
solutions must satisfy all the equations simultaneously.

29
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Two equations having the same solution(s) are equivalent equations. For example, the equations

2+x=3
44+2x=6

each have the unique solution x = 1. Note that the second equation is the first equation multiplied by 2.
Similarly, the equations

3x—y=6
b6x—2y=12

have the same solutions, although in this case each equation has infinitely many solutions. If any value is
assigned to «, then 3x — 6 is a corresponding value for y that will satisfy both equations; for example,
x=2and y=0 is a solution to both equations, as is x =5 and y = 9.

. Solving Linear Equations with One Unknown

To solve a linear equation with one unknown (that is, to find the value of the unknown that satisfies the
equation), the unknown should be isolated on one side of the equation. This can be done by performing
the same mathematical operations on both sides of the equation. Remember that if the same number

is added to or subtracted from both sides of the equation, this does not change the equality; likewise,
multiplying or dividing both sides by the same nonzero number does not change the equality. For

S5x—6

example, to solve the equation =4 for x, the variable x can be isolated using the following steps:

5x—6=12 (multiplying by 3)
54=18 (adding 6)

a0 = % (dividing by 5)

'The solution, —15§ , can be checked by substituting it for x in the original equation to determine whether

it satisfies that equation:

Therefore, x = l5§ is the solution.

. Solving Two Linear Equations with Two Unknowns

For two linear equations with two unknowns, if the equations are equivalent, then there are infinitely
many solutions to the equations, as illustrated at the end of section 4.2.2 (“Equations”). If the equations
are not equivalent, then they have either one unique solution or no solution. The latter case is illustrated
by the two equations:

3x+4y=17
6x+8y =35
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Note that 3x + 4y = 17 implies 6x + 8y = 34, which contradicts the second equation. Thus, no values of
x and y can simultaneously satisfy both equations.

There are several methods of solving two linear equations with two unknowns. With any method, if
a contradiction is reached, then the equations have no solution; if a trivial equation such as 0 =0 is
reached, then the equations are equivalent and have infinitely many solutions. Otherwise, a unique
solution can be found.

One way to solve for the two unknowns is to express one of the unknowns in terms of the other using
one of the equations, and then substitute the expression into the remaining equation to obtain an
equation with one unknown. This equation can be solved and the value of the unknown substituted into
either of the original equations to find the value of the other unknown. For example, the following two
equations can be solved for x and y.

(1) 3x+2y=11
@ x-y=2

In equation (2), x=2 + y. Substitute 2 + y in equation (1) for x:

3(2+y)+2y=11

6+3y+2y=11
6+5y=11
5y=
5
y=1

Ify=1,thenx-1=2andx=2+1=3.

There is another way to solve for x and y by eliminating one of the unknowns. This can be done by
making the coefficients of one of the unknowns the same (disregarding the sign) in both equations and
either adding the equations or subtracting one equation from the other. For example, to solve the
equations

(1) 6x+5y=29
(2) 4x-3y=-6

by this method, multiply equation (1) by 3 and equation (2) by 5 to get

18x+15y =87
20x—15y=-30
Adding the two equations eliminates y, yielding 38x = 57, or x = =. Finally, substituting = for x in one

of the equations gives y = 4. These answers can be checked by substituting both values into both of the
original equations.
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5. Solving Equations by Factoring

Some equations can be solved by factoring. To do this, first add or subtract expressions to bring all the
expressions to one side of the equation, with 0 on the other side. Then try to factor the nonzero side into
a product of expressions. If this is possible, then using property (7) in section 4.1.4 (“Real Numbers”)
each of the factors can be set equal to 0, yielding several simpler equations that possibly can be solved.
The solutions of the simpler equations will be solutions of the factored equation. As an example,
consider the equation &° — 2x? + x = —5(x — 1)

2 =25 +x+5(x-1) =0
x(%” =20 +1)+5(x-1)" =0
2(x—=1) +5(x—-1)*=0
(x+5)(x-1)"=0

( 0

8

x+5=0o0r(x—1) =

x=-Sorx=

x(x—3)(x2 +5)

x—

For another example, consider =0. A fraction equals 0 if and only if its numerator

equals 0. Thus, x(x — 3)(x? + 5) = 0:

x=0o0rx—3=00rx*+5=0
x=0orx=3o0rx*+5=0.

But 42 + 5 = 0 has no real solution because »% + 5 > 0 for every real number. Thus, the solutions are 0
and 3.

The solutions of an equation are also called the roofs of the equation. These roots can be checked by
substituting them into the original equation to determine whether they satisfy the equation.

. Solving Quadratic Equations

'The standard form for a quadratic equation is

ax® + bx+c=0,

where 4, 4, and ¢ are real numbers and a # 0; for example:

x> +6x+5=0
3% —2x=0, and
x*+4=0

Some quadratic equations can easily be solved by factoring. For example:

(1) ¥’ +6x+5=0
(+5)(x+1)=0
x+5=00rx+1=0

x=—S5orx=-1



@) 3x° —3=8x
3x*-8x—3=0
(Bx+1)(x—3)=0 3x
+1=00rx—3=0

A quadratic equation has at most two real roots and may have just one or even no real root. For
example, the equation #? — 6% + 9 = 0 can be expressed as (x — 3)> =0, or (x — 3)(x — 3) = 0; thus the
only root is 3. The equation x? + 4 = 0 has no real root; since the square of any real number is greater
than or equal to zero, #* + 4 must be greater than zero.

An expression of the form a2 — 4 can be factored as (a — 4)(a + &).
For example, the quadratic equation 9x? — 25 = 0 can be solved as follows.

(3x—5)(3x+5)———0
3x—5=00r3x+5=0

[

X = —i0r ¥'=—

If a quadratic expression is not easily factored, then its roots can always be found using the guadratic
Sformula: If ax? + bx + ¢ =0 (a # 0), then the roots are

oot —dac | o —b-Nb —da

2a 2a

These are two distinct real numbers unless &% — 4ac < 0.1f 22 — 4ac = 0, then these two expressions for
x are equal to ~;—, and the equation has only one root. If b* — 4ac< 0, then V4% —4ac is not a real
a

number and the equation has no real roots.

. Exponents

A positive integer exponent of a number or a variable indicates a product, and the positive integer is

the number of times that the number or variable is a factor in the product. For example, %° means

(2)(x) (x) () (x); that is, « is a factor in the product 5 times.
Some rules about exponents follow.

Let x and y be any positive numbers, and let » and s be any positive integers.

1) ()= 7+ for example, (22)(2%) = 2@ +3) =25 =37,
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10.

Absolute Value

The absolute value of x, denoted |x|, is defined to be x if x > 0 and —« if x < 0. Note that v/x* denotes
the nonnegative square root of x%, and so \/x* = |«|.

Functions

An algebraic expression in one variable can be used to define a function of that variable. A function is

denoted by a letter such as for g along with the variable in the expression. For example, the expression
3

x — Sx? +2 defines a function fthat can be denoted by

flx)= x® —Sx 4 2.

The expression \Z/Ziz defines a function g that can be denoted by
» :
g(Z) — 22+7 X
Jz+1

The symbols “/ (x)” or “g(z)” do not represent products; each is merely the symbol for an expression, and
is read “f'of x” or “g of 2.”

Function notation provides a short way of writing the result of substituting a value for a variable. If x =1 is
substituted in the first expression, the result can be written (1) =-2,and (1) is called the “value of fat x =
1.” Similarly, if z = 0 is substituted in the second expression, then the value of g at z=0is g(0) = 7.

Once a function f(x) is defined, it is useful to think of the variable x as an input and f(x) as the
corresponding output. In any function there can be no more than one output for any given input. However,
more than one input can give the same output; for example, if 4 (x) = |x+ 3|, then 5 (—4) =1 = A (-2).

The set of all allowable inputs for a function is called the dornain of the function. For fand ¢ defined
above, the domain of fis the set of all real numbers and the domain of g is the set of all numbers greater
than —1. The domain of any function can be arbitrarily specified, as in the function defined by “4 (x) = 9«
— 5 for 0 < x £10.” Without such a restriction, the domain is assumed to be all values of x that result in a
real number when substituted into the function.

'The domain of a function can consist of only the positive integers and possibly 0. For example,
aln)=n*+ ? forn=0,1,2,3, .. ...

Such a function is called a sequence and a(n) is denoted by a,. The value of the sequence a, at n =3 is

ay =3 +§ = 9.60. As another example, consider the sequence defined by &, = (-1)" (n!) for n=1, 2,3, .

... A sequence like this is often indicated by listing its values in the order &, &5, 43, . . ., 4, . . . as follows:

-1,2,-6,...,(=1)*(n)),...,and (=1)"(n!) is called the nth term of the sequence.
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Lines

In geometry, the word “line” refers to a straight line that extends without end in both directions.

& 0 ’

'The line above can be referred to as line PQ or line £. The part of the line from P to Q is called a /ine
segment. P and Q are the endpoints of the segment. The notation PQ is used to denote line segment PO
and PQ is used to denote the length of the segment.

Intersecting Lines and Angles

If two lines intersect, the opposite angles are called wertical angles and have the same measure. In the figure

0 S
o s
J
x° =
P J T

ZPRQ and ZSRT are vertical angles and ZQRS and ZPRT are vertical angles. Also, x + y = 180° since
PRS is a straight line.

Perpendicular Lines

An angle that has a measure of 90° is a right angle. If two lines intersect at right angles, the lines are
perpendicular. For example:

[1

T

£ and £, above are perpendicular, denoted by £; L £,. A right angle symbol in an angle of intersection
indicates that the lines are perpendicular.

Parallel Lines

If two lines that are in the same plane do not intersect, the two lines are parallel. In the figure
2

153




lines ¢; and £, are parallel, denoted by ¢; [ £ If two parallel lines are intersected by a third line, as
shown below, then the angle measures are related as indicated, where x + y = 180°.

)/ £

. Polygons (Convex)

A polygon is a closed plane figure formed by three or more line segments, called the sides of the polygon.
Each side intersects exactly two other sides at their endpoints. The points of intersection of the sides are
vertices. The term “polygon” will be used to mean a convex polygon, that is, a polygon in which each
interior angle has a measure of less than 180°.

The following figures are polygons:

The following figures are not polygons:

\ \ Y Q

\
)\

A polygon with three sides is a zriangle; with four sides, a guadrilateral; with five sides, a pentagon; and
with six sides, a Aexagon.

The sum of the interior angle measures of a triangle is 180°. In general, the sum of the interior angle
measures of a polygon with 7 sides is equal to (z — 2)180°. For example, this sum for a pentagon is

(5 —2)180° = (3)180° = 540°.

Note that a pentagon can be partitioned into three triangles and therefore the sum of the
angle measures can be found by adding the sum of the angle measures of three triangles.

The perimeter of a polygon is the sum of the lengths of its sides.
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The commonly used phrase “area of a triangle” (or any other plane figure) is used to mean the area of the
region enclosed by that figure.

. Triangles

There are several special types of triangles with important properties. But one property that all triangles
share is that the sum of the lengths of any two of the sides is greater than the length of the third side, as

illustrated below.
9/\

z
x+y>z,x+z>yandy+z>x

An equilateral triangle has all sides of equal length. All angles of an equilateral triangle have equal
measure. An isosceles triangle has at least two sides of the same length. If two sides of a triangle have the
same length, then the two angles opposite those sides have the same measure. Conversely, if two angles
of a triangle have the same measure, then the sides opposite those angles have the same length. In
isosceles triangle POR below, x = y since PQ = QOR.

Q

10 10

P R

A triangle that has a right angle is a 7ight triangle. In a right triangle, the side opposite the right angle is
the hypotenuse, and the other two sides are the /egs. An important theorem concerning right triangles is
the Pythagorean theorem, which states: In a right triangle, the square of the length of the hypotenuse is
equal to the sum of the squares of the lengths of the legs.

S

In the figure above, ARST is a right triangle, so (RS)? + (RT)? = (ST)* Here, RS = 6 and RT'=8, s0
ST'=10, since 62 + 82 = 36 + 64 = 100 = (ST)? and §T'=+/100. Any triangle in which the lengths of
the sides are in the ratio 3:4:5 is a right triangle. In general, if 4, 4, and ¢ are the lengths of the sides of a
triangle and 42 + 42 = (2, then the triangle is a right triangle.
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45°

%$\
j= 45° 1 X D_Q Z

2

In 45°— 45°= 90° triangles, the lengths of the sides are in the ratio 1:1: J2 . For example, in AJKL,

if JL =2, then JK=2 and KL =2 V2. 1In 30°- 60°- 90° triangles, the lengths of the sides are in the ratio
1:4/3:2. For example, in AXYZ, if XZ =3, then XY=3 J3 and YZ=6.

'The altitude of a triangle is the segment drawn from a vertex perpendicular to the side opposite that
vertex. Relative to that vertex and altitude, the opposite side is called the dase.

'The area of a triangle is equal to:

(the length of the altitude) X (the length of the base)

2
B
——,
A D Cc
[+ 8 g
BD=5

In A4BC, BD is the altitude to base AC and AE is the altitude to base BC . The area of A4BC
isequal to

]’3D><AC:5><8=
2 2

'The area is also equal to —Ai;(—B;C If AABC above is isosceles and 4B = BC, then altitude BD bisects

20.

the base; that is, 4D = DC = 4. Similarly, any altitude of an equilateral triangle bisects the side to which
it is drawn.

E

/r.no :
£0° B\
D c dl

In equilateral triangle DEF if DE = 6,then DG=3 and EG=3 J3.The area of ADEF is equal to

3x/32><6 _ 3.

39
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7. Quadrilaterals

A polygon with four sides is a guadrilateral. A quadrilateral in which both pairs of opposite sides are
parallel is a parallelogram. The opposite sides of a parallelogram also have equal length.

jl g —— i:‘--

In parallelogram JKILM, ]—K |LM and JK = LM;KL|| JM and KL = JM.
'The diagonals of a parallelogram bisect each other (that is, KIN== NM and /N= NL).
'The area of a parallelogram is equal to
(the length of the altitude) X (the length of the base).
'The area of JKI.M is equal to 4 X 6 = 24.

A parallelogram with right angles is a recfangle, and a rectangle with all sides of equal length is a square.

X X
3
w 7 Z

'The perimeter of WXYZ = 2(3) + 2(7) = 20 and the area of WXYZ is equal to 3 x 7 = 21. The diagonals
of a rectangle are equal; therefore WY = XZ =/9+49 = \/% .

j
P 16 ‘S

A quadrilateral with two sides that are parallel, as shown above, is a z7apezoid. 'The area of trapezoid
PQORS may be calculated as follows:

—é—(the sum of the lengths of the bases)(the height) = %(QR +PS)(8) = %(28 x8) =112.
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8. Circles
A circle is a set of points in a plane that are all located the same distance from a fixed point (the cenzer of

the circle).

A chord of a circle is a line segment that has its endpoints on the circle. A chord that passes through the
center of the circle is a diameter of the circle. A radius of a circle is a segment from the center of the circle to a
point on the circle. The words “diameter” and “radius” are also used to refer to the lengths of these segments.

The circumference of a circle is the distance around the circle. If 7 is the radius of the circle, then the

circumference is equal to 277 where 7 is approximately 22 1 3.14.The area of a circle of radius 7 is
equal to 772, 7

In the circle above, O is the center of the circle and ]—K and PR are chords. PR is a diameter and OR

is 2 radius. If OR = 7, then the circumference of the circle is 271(7) = 147 and the area of the circle is 7
(7)? = 49r.

The number of degrees of arc in a circle (or the number of degrees in a complete revolution) is 360.

/ R

.

In the circle with center O above, the length of arc R§T'is —X_ of the circumference of the circle; for
example, if x = 60, then arc RST has length % of the circumference of the circle.

A line that has exactly one point in common with a circle is said to be zangent to the circle, and that
common point is called the point of tangency. A radius or diameter with an endpoint at the point of
tangency is perpendicular to the tangent line, and, conversely, a line that is perpendicular to a radius or
diameter at one of its endpoints is tangent to the circle at that endpoint.

£

r’/ g
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The line £ above is tangent to the circle and radius OT is perpendicular to 4.

If each vertex of a polygon lies on a circle, then the polygon is inscribed in the circle and the circle is
circumscribed about the polygon. If each side of a polygon is tangent to a circle, then the polygon is
circumscribed about the circle and the circle is inscribed in the polygon.

0/ \R G
B E
P S
\/ A F
In the figure above, quadrilateral PORS is inscribed in a circle and hexagon ABCDEF is circumscribed
about a circle.

If a triangle is inscribed in a circle so that one of its sides is a diameter of the circle, then the triangle is
a right triangle.

Y

In the circle above, XZ is a diameter and the measure of ZXYZ is 90°.

9. Rectangular Solids and Cylinders

A rectangular solid is a three-dimensional figure formed by 6 rectangular surfaces, as shown below. Each
rectangular surface is a face. Each solid or dotted line segment is an edge, and each point at which the

edges meet is a vertex. A rectangular solid has 6 faces, 12 edges, and 8 vertices. Opposite faces are parallel
rectangles that have the same dimensions. A rectangular solid in which all edges are of equal length is a cuze.

The surface area of a rectangular solid is equal to the sum of the areas of all the faces. The wo/ume is equal to
(length) x (width) x (height);

in other words, (area of base) x (height).

U 4

Q R '

4 i w
8

P 3 &§

In the rectangular solid above, the dimensions are 3, 4, and 8. The surface area is equal to

” 2(3 x4) +2(3 x 8) + 2(4 x 8) = 136. The volume is equal to 3 X 4 x 8 = 96.



The figure above is a right circular cy/inder. The two bases are circles of the same size with centers O and
P, respectively, and altitude (height) OP is perpendicular to the bases. The surface area of a right
circular cylinder with a base of radius » and height 4 is equal to 2(717%) + 2775 (the sum of the areas of
the two bases plus the area of the curved surface).

The volume of a cylinder is equal to 71724, that s,

(area of base) x (height).

In the cylinder above, the surface area is equal to
2(257)+2x(5)(8) =130,

and the volume is equal to

257(8) = 2007.

10. Coordinate Geometry

The figure above shows the (rectangular) coordinate plane. The horizontal line is called the x-axis and
the perpendicular vertical line is called the y-axis. The point at which these two axes intersect,
designated O, is called the origin. The axes divide the plane into four quadrants, I, II, III, and 1V, as

shown.
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Each point in the plane has an x-coordinate and a y-coordinate. A point is identified by an ordered pair
(x,9) of numbers in which the x-coordinate is the first number and the y-coordinate is the second number.

In the graph above, the (x,y) coordinates of point P are (2,3) since P is 2 units to the right of the y-axis
(that is, x = 2) and 3 units above the x-axis (that is, y = 3). Similarly, the (x,y) coordinates of point Q are
(—4,-3). The origin O has coordinates (0,0).

One way to find the distance between two points in the coordinate plane is to use the Pythagorean
theorem.

24) |
R

:/::

N
(3 :—3 )‘

To find the distance between points R and § using the Pythagorean theorem, draw the triangle as
shown. Note that Z has (x,y) coordinates (—2,-3), RZ =7, and ZS = 5. Therefore, the distance between
R and § is equal to

72 +52 = \[74.

For a line in the coordinate plane, the coordinates of each point on the line satisfy a linear equation of
the form y = mx + & (or the form x = 4 if the line is vertical). For example, each point on the line on the

next page satisfies the equation y=— % x+1. One can verify this for the points (—2,2), (2,0), and (0,1)

by substituting the respective coordinates for x and y in the equation.
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3.3 Geometry

In the equation y= mux + & of a line, the coefficient  is the slope of the line and the constant term 4

is the y-intercept of the line. For any two points on the line, the slope is defined to be the ratio of the
difference in the y-coordinates to the difference in the x-coordinates. Using (-2, 2) and (2, 0) above, the
slope is

The difference in the y-coordinates -2 -2 1

The difference in the x-coordinates  2— (-2) T4 2
The y-intercept is the y-coordinate of the point at which the line intersects the y-axis. For the line

above, the y-intercept is 1, and this is the resulting value of y when x is set equal to 0 in the equation

y= —%x +1.The x-intercept is the x-coordinate of the point at which the line intersects the x-axis. The

x-intercept can be found by setting y = 0 and solving for x. For the line y=- %x +1, this gives

‘%x+1=0
—lx:—l
2
x=2.

'Thus, the x-intercept is 2.

Given any two points (x1,7) and (xy,y,) with x; # x,, the equation of the line passing through these

points can be found by applying the definition of slope. Since the slope is 7 = u, then using a
o
point known to be on the line, say (x1,y1), any point (x,y) on the line must satisfy YN m, or
%= oy

y — y1 = m(x — x1). (Using (x,y,) as the known point would yield an equivalent equation.) For example,
consider the points (—2,4) and (3,—3) on the line below.
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21 (3,3)
—3
34 ’
| \
51
The slope of this line is == W , s0 an equation of this line can be found using the point (3,-3)
as follows: 3-(2) 5
¥
y~(8)=-L(-3
7. .21
+3=—-La+2n
IS
7..6
=—Lyp+
ITTSS

6

D=—~=mt+—

s
7 _6
-
5 5
_6
=B
7

Both of these intercepts can be seen on the graph.

If the slope of a line is negative, the line slants downward from left to right; if the slope is positive, the
line slants upward. If the slope is 0, the line is horizontal; the equation of such a line is of the form y =24
since 7 = 0. For a vertical line, slope is not defined, and the equation is of the form x = 4, where 4 is the
x-intercept.

There is a connection between graphs of lines in the coordinate plane and solutions of two linear
equations with two unknowns. If two linear equations with unknowns x and y have a unique solution,
then the graphs of the equations are two lines that intersect in one point, which is the solution. If the
equations are equivalent, then they represent the same line with infinitely many points or solutions. If
the equations have no solution, then they represent parallel lines, which do not intersect.



Geometry

There is also a connection between functions (see section 4.2.10) and the coordinate plane. If a function
is graphed in the coordinate plane, the function can be understood in different and useful ways.

Consider the function defined by
f@ﬂ:—fx+—.

If the value of the function, f(x), is equated with the variable y, then the graph of the function in
the xy-coordinate plane is simply the graph of the equation

= Zx+é
shown above. Similarly, any function f(x) can be graphed by equating y with the value of the function:

y=f(x).

So for any « in the domain of the function /£, the point with coordinates (x, /(x)) is on the graph
of £, and the graph consists entirely of these points.

As another example, consider a quadratic folynomial function defined by f(x)= x> —1. One can plot
several points (x, /(x)) on the graph to understand the connection between a function and its graph:

ERE
[ 2 | o |
ENES
| 1

(%)

(-1,0) wo

5 10 1 2 =
=1 0(0)_1)
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If all the points were graphed for —2 < x < 2, then the graph would appear as follows.

¥
3__
2
14

_'2_}\0\/1'2x

gl

The graph of a quadratic function is called a parabola and always has the shape of the curve above,
although it may be upside down or have a greater or lesser width. Note that the roots of the equation
f(x) =#? =1 =0 are x = 1 and x =—1; these coincide with the x-intercepts since x-intercepts are
found by setting y = 0 and solving for x. Also, the y-intercept is (0) = —1 because this is the value of y
corresponding to x = 0. For any function £, the x-intercepts are the solutions of the equation f(x) =0
and the y-intercept is the value £(0).

3.4 Word Problems

Many of the principles discussed in this chapter are used to solve word problems. The following
discussion of word problems illustrates some of the techniques and concepts used in solving such
problems.

1. Rate Problems

The distance that an object travels is equal to the product of the average speed at which it travels and
the amount of time it takes to travel that distance, that is,

Rate X Time = Distance.

Example 1: If a car travels at an average speed of 70 kilometers per hour for 4 hours, how many
kilometers does it travel?

Solution: Since rate X time = distance, simply multiply 70 km/hour X 4 hours. Thus, the car travels
280 kilometers in 4 hours.

To determine the average rate at which an object travels, divide the total distance traveled by the total
amount of traveling time.

Example 2: On a 400-mile trip, Car X traveled half the distance at 40 miles per hour (mph) and the
other half at 50 mph. What was the average speed of Car X ?

Solution: First it is necessary to determine the amount of traveling time. During the first 200 miles, the

car traveled at 40 mph; therefore, it took % =5 hours to travel the first 200 miles.
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During the second 200 miles, the car traveled at 50 mph,; therefore, it took 200 _ 4 hours to travel the
second 200 miles. Thus, the average speed of Car X was % = 44% mph. Note that the average speed is
not @ =45.

Some rate problems can be solved by using ratios.

Example 3: If 5 shirts cost $44, then, at this rate, what is the cost of 8 shirts?

Solution: If ¢ is the cost of the 8 shirts, then 3 _8 Cross multiplication results in the equation
¢
5¢=8x44=352
e=32=70.40

The 8 shirts cost $70.40.

. Work Problems

In a work problem, the rates at which certain persons or machines work alone are usually given, and it is
necessary to compute the rate at which they work together (or vice versa).
N A |

The basic formula for solving work problems is =+ == > where 7 and s are, for example, the number
ros

of hours it takes Rae and Sam, respectively, to complete a job when working alone, and 4 is the number
of hours it takes Rae and Sam to do the job when working together. The reasoning is that in 1 hour Rae

does L of the job, Sam does 1 of the job, and Rae and Sam together do % of the job.

r [y

Example 1: If Machine X can produce 1,000 bolts in 4 hours and Machine Y can produce 1,000 bolts in
5 hours, in how many hours can Machines X and Y, working together at these constant rates, produce
1,000 bolts?

Solution:
1,1 1
4757y
5 . 4_1
20 20 5
.
20 4
95=120
_20_,2
9 9

Working together, Machines X and Y can produce 1,000 bolts in 2% hours.
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Example 2: If Art and Rita can do a job in 4 hours when working together at their respective constant
rates and Art can do the job alone in 6 hours, in how many hours can Rita do the job alone?

Solution:
1,11
6 R 4
R+6_1
6R 4
4R+24=6R
24=2R
12=R

Working alone, Rita can do the job in 12 hours.

. Mixture Problems

In mixture problems, substances with different characteristics are combined, and it is necessary to
determine the characteristics of the resulting mixture.

Example 1: If 6 pounds of nuts that cost $1.20 per pound are mixed with 2 pounds of nuts *hat cost
$1.60 per pound, what is the cost per pound of the mixture?

Solution: The total cost of the 8 pounds of nuts is

6($1.20) + 2($1.60) = $10.40.

$10.40

The cost per pound is :

=$1.30.

Example 2: How many liters of a solution that is 15 percent salt must be added to 5 liters of a solution
that is 8 percent salt so that the resulting solution is 10 percent salt?

Solution: Let n represent the number of liters of the 15% solution. The amount of salt in the 15%
solution [0.157] plus the amount of salt in the 8% solution [(0.08)(5)] must be equal to the amount of
salt in the 10% mixture [0.10(z + 5)]. Therefore,

0.152+0.08(5)=0.10(z+5)
1572+40=102+50
52=10

n=2 liters

Two liters of the 15% salt solution must be added to the 8% solution to obtain the 10% solution.

. Interest Problems

Interest can be computed in two basic ways. With simple annual interest, the interest is computed on
the principal only and is equal to (principal) X (interest rate) X (time). If interest is compounded, then
interest is computed on the principal as well as on any interest already earned.



3.4 Word Problems

Example 1: 1f $8,000 is invested at 6 percent simple annual interest, how much interest is earned
after 3 months?

Solution: Since the annual interest rate is 6%, the interest for 1 year is

(0.06)($8,000) = $480.

The interest earned in 3 months is ($480) = $120.

12
Example 2: If $10,000 is invested at 10 percent annual interest, compounded semiannually, what is the
balance after 1 year?

Solution: The balance after the first 6 months would be
10,000+ (10, 000)(0.05) = $10, 500.
'The balance after one year would be 10,500+ (10,500)(0.05) = $11,025.

Note that the interest rate for each 6-month period is 5%, which is half of the 10% annual rate. The
balance after one year can also be expressed as

2
10,000(”%} dotlars,

. Discount

If a price is discounted by 7 percent, then the price becomes (100 — 7) percent of the original price.

Example 1: A certain customer paid $24 for a dress. If that price represented a 25 percent discount on
the original price of the dress, what was the original price of the dress?

Solution: If p is the original price of the dress, then 0.75p is the discounted price and 0.75p = $24, or p =
$32. The original price of the dress was $32.

Example 2: The price of an item is discounted by 20 percent and then this reduced price is discounted
by an additional 30 percent. These two discounts are equal to an overall discount of what percent?

Solution: If p is the original price of the item, then 0.8p is the price after the first discount. The price
after the second discount is (0.7)(0.8) p = 0.56p. This represents an overall discount of 44 percent
(100% — 56%).

. Profit

Gross profit is equal to revenues minus expenses, or selling price minus cost.

Example: A certain appliance costs a merchant $30. At what price should the merchant sell the
appliance in order to make a gross profit of 50 percent of the cost of the appliance?

Solution: If s is the selling price of the appliance, then s — 30 = (0.5)(30), or s = $45. The merchant
should sell the appliance for $45.
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7. Sets

If S is the set of numbers 1, 2, 3, and 4, you can write S = {1, 2, 3, 4}. Sets can also be represented by
Venn diagrams. That is, the relationship among the members of sets can be represented by circles.

Example 1: Each of 25 people is enrolled in history, mathematics, or both. If 20 are enrolled in history
and 18 are enrolled in mathematics, how many are enrolled in both history and mathematics?

Solution: The 25 people can be divided into three sets: those who study history only, those who study
mathematics only, and those who study history and mathematics. Thus a Venn diagram may be drawn
as follows, where 7 is the number of people enrolled in both courses, 20 — 7 is the number enrolled in
history only, and 18 — 7 is the number enrolled in mathematics only.

History Mathematics

Since there is a total of 25 people, (20 — 7) + 7+ (18 — n) = 25, or n = 13. Thirteen people are enrolled
in both history and mathematics. Note that 20 + 18 — 13 = 25, which is the general addition rule for
two sets (see section 4.1.9).

Example 2: In a certain production lot, 40 percent of the toys are red and the remaining toys are green.
Half of the toys are small and half are large. If 10 percent of the toys are red and small, and 40 toys are

green and large, how many of the toys are red and large?

Solution: For this kind of problem, it is helpful to organize the information in a table:

4 Red Green Total A
Small 10% 50%
Large 50%

\ Total 40% | 60% | 100%

The numbers in the table are the percentages given. The following percentages can be computed on the
basis of what is given:

( Red Green Total )
Small 10% 40% 50%
Large 30% 20% 50%

Gotal 40% 60% 100% J

Since 20% of the number of toys (7) are green and large, 0.207 = 40 (40 toys are green and large), or
n = 200. Therefore, 30% of the 200 toys, or (0.3)(200) = 60, are red and large.



3.4 Word Problems

8. Geometry Problems

The following is an example of a word problem involving geometry.

Example:

200 meters

200 meters

The figure above shows an aerial view of a piece of land. If all angles shown are right angles, what is
the perimeter of the piece of land?

Solution: For reference, label the figure as

14

w

If all the angles are right angles, then QR + ST+ UV = PW, and RS + TU + VW = PQ. Hence, the
perimeter of the land is 2PW + 2PQ = 2 x 200 + 2 x 200 = 800 meters.

9. Measurement Problems

Some questions on the GMAT involve metric units of measure, whereas others involve English units of
measure. However, except for units of time, if a question requires conversion from one unit of measure
to another, the relationship between those units will be given.

Example: A train travels at a constant rate of 25 meters per second. How many kilometers does it travel
in 5 minutes? (1 kilometer = 1,000 meters)

Solution: In 1 minute the train travels (25)(60) = 1,500 meters, so in 5 minutes it travels 7,500 meters.

b

1,000

Since 1 kilometer = 1,000 meters, it follows that 7,500 meters equals ,or 7.5 kilometers.
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3.4 Word Problems

Example 3:

DISTRIBUTION OF AL'S WEEKLY NET SALARY

Al's weekly net salary is $350. To how many of the categories listed was at least $80 of Al's weekly
net salary allocated?

Solution: In the circle graph, the relative sizes of the sectors are proportional to their corresponding
is approximately 23%, so at least $80

was allocated to each of 2 categories—Rent and Utilities, and Savings—since their allocations are each
greater than 23%.






4.0

4.0 Problem Solving

The Quantitative section of the GMAT® exam uses problem solving and data sufficiency questions
to gauge your skill level. This chapter focuses on problem solving questions. Remember that
quantitative questions require knowledge of the following:

» Arithmetic
Elementary algebra

Commonly known concepts of geometry

Problem solving questions are designed to test your basic mathematical skills and understanding of
elementary mathematical concepts, as well as your ability to reason quantitatively, solve quantitative
problems, and inter}})lret graphic data. The mathematics knowledge required to answer the questions
no more advanced than what is generally taught in secondary school %or high school) mathematics
classes.

In these questions, you are asked to solve each problem and select the best of the five answer choices
given. Begin by reading the question thoroughly to determine exactly what information is given and to
make sure you understand what is being asked. Scan the answer choices to understand your options. If
the problem seems simple, take a few moments to see whether you can determine the answer. Then,
check your answer against the choices provided.

If you do not see your answer among the choices, or if the problem is complicated, take a closer look at
the answer choices and think again about what the problem is asking. See whether you can eliminate
some of the answer choices and narrow down your options. If you are still unable to narrow the answer
down to a single choice, reread the question. Keep in mind that the answer will be based solely on the
information provided in the question—don’t allow your own experience and assumptions to interfere
with your ability to find the correct answer to the question.

If you find yourself stuck on a question or unable to select the single correct answer, keep in mind that
you have about two minutes to answer each quantitative question. You may run out of time if you take
too long to answer any one question; you may simply need to pick the answer that seems to make the
most sense. Although guessing is generally not the best way to achieve a high GMAT score, making an
educated guess is a good strategy for answering questions you are unsure of. Even if your answer to a
particular question is incorrect, your answers to other questions will allow the test to accurately gauge
your ability level.

The following pages include test-taking strategies, directions that will apply to questions of this type,

sample questions, an answer key, and explanations for all the problems. These explanations present
problem solving strategies that could be helpful in answering the questions.
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4.1 Test-Taking Strategies

4.2

1.

Pace yourself.

Consult the on-screen timer periodically. Work as carefully as possible, but do not spend
valuable time checking answers or pondering problems that you find difficult.

Use the erasable notepad provided.

Working a problem out may help you avoid errors in solving the problem. If diagrams or figures
are not presented, it may help to draw your own.

Read each question carefully to determine what is being asked.

For word problems, take one step at a time, reading each sentence carefully and translating the
information into equations or other useful mathematical representations.

Scan the answer choices before attempting to answer a question.

Scanning the answers can prevent you from putting answers in a form that is not given (e.g.,
finding the answer in decimal form, such as 0.25, when the choices are given in fractional form,

1
such as 4 ). Also, if the question requires approximations, a shortcut could serve well (e.g., you

may be able to approximate 48 percent of a number by using half).

Don't waste time trying to solve a problem that is too difficult for you.

Make your best guess and then move on to the next question.

The Directions

These directions are very similar to those you will see for problem solving questions when you take the
GMAT exam. If you read them carefully and understand them clearly before sitting for the GMAT

exam, you will not need to spend too much time reviewing them once the test begins.

Solve the problem and indicate the best of the answer choices given.

Numbers: All numbers used are real numbers.

Figures: A figure accompanying a problem solving question is intended to provide information useful
in solving the problem. Figures are drawn as accurately as possible. Exceptions will be clearly noted.
Lines shown as straight are straight, and lines that appear jagged are also straight. The positions of
points, angles, regions, etc., exist in the order shown, and angle measures are greater than zero. All
figures lie in a plane unless otherwise indicated.









PS13800

Points A, B, C, and D, in that order, lie on a line. If
AB=3cm,AC=4 cm, and BD =6 cm, what is CD,
in centimeters?

PS05292
What is the value of x?yz — xyz, if x = -2,

z=37?

(A) 20
(B 24
iC} 30
Dy 32
(E) 48 ,

PS11468

A souvenir vendor purchased 1,000 shirts for a special
event at a price of $5 each. The vendor sold 600 of
the shirts on the day of the event for $12 each and
300 of the shirts in the week following the event for
$4 each. The vendor was unable to sell the remaining
shirts. What was the vendor’s gross profit on the sale
of these shirts?

(A)  $1,000
(B) $2,200
(C) $2,700
(D)  $3,000
(E) $3,400

PS06937
If x>yandy> z which of the following represents the
greatest number?

A x-z
B x-y
G y-x
D) z-y
() z-x

v=1 and

10.

11.

12.

13.

4.3 Sample Questions

PS12926

To order certain plants from a catalog, it costs $3.00
per plant, plus a 5 percent sales tax, plus $6.95 for
shipping and handling regardless of the number of
plants ordered. If Company C ordered these plants
from the catalog at the total cost of $69.95, how
many plants did Company C order?

(A) 22
B) 21
(C) 20
D) 19
(E)18

PS00812
A rug manufacturer produces rugs at a cost of $75
per rug. What is the manufacturer's gross profit from

the sale of 150 rugs if g of the rugs are sold for $150
per rug and the rest are sold for $200 per rug?

(A $10,350
(B) S11,250
(C) $13,750
(D) $16,250
(E) $17,800

PS07793

The value of Maureen'’s investment portfolio has
decreased by 5.8 percent since her initial investment
in the portfolio. If her initial investment was $16,800,
what is the current value of the portfolio?

(A)  $7,056.00
(B)  $14,280.00
(C) $15,825.60
(D)  $16,702.56
(E) $17,774.40

PS03036

Company C produces toy trucks at a cost of $5.00
each for the first 100 trucks and $3.50 for each
additional truck. If 500 toy trucks were produced by
Company C and sold for $10.00 each, what was
Company C's gross profit?

(A $2,250
(B $2,500
(C) $3,100
(D) $3,250
(E) $3,500
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21.

22.

23.

PS10862

In a field day at a school, each child who competed in 24,

n events and scored a total of p points was given an
overall score of 9+ n. Andrew competed in 1 event
n

and scored 9 points. Jason competed in 3 events and
scored 5, 6, and 7 points, respectively. What was the
ratio of Andrew’s overall score to Jason’s overall score?

w5
®
& % 25.
o
€

PS06719
A certain work plan for September requires that a
work team, working every day, produce an average of

200 items per day. For the first half of the month, the 26.

team produced an average of 150 items per day. How
many items per day must the team average during the
second half of the month if it is to attain the average
daily production rate required by the work plan?

(A) 225
(B) 250
(C) 275
(D) 300
(E) 350 27.

PS01949
A company sells radios for $15.00 each. It costs the

company $14.00 per radio to produce 1,000 radios
and $13.50 per radio to produce 2,000 radios. How
much greater will the company’s gross profit be from
the production and sale of 2,000 radios than from the
production and sale of 1,000 radios?

(A) $500
(B) $1,000
(C) $1,500
(D) $2,000
(B) $2,500

4.3 Sample Questions

PS@6555
Which of the following represent positive numbers?

. -3-(-5)

. (-3)-5)

. -5-(=3)
(A) lonly
(B) llonly
(C) i only
(D) landll
(E) fandll

PS%?948 X
If le 2 more than 3 then x =
(A) 4
(B) 8
(C) 16

(D) 32

(E) 64

I%Sg?r?fax lies on side BC of rectangle ABCD, which has
length 12 and width 8. What is the area of triangular
region AXD?

(A) 96
(B) 48
(C) 32
(D) 24
(E) 20

PS07659

A grocer has 400 pounds of coffee in stock, 20 percent
of which is decaffeinated. If the grocer buys another
100 pounds of coffee of which 60 percent is
decaffeinated, what percent, by weight, of the grocer’s
stock of coffee is decaffeinated?

(A)  28%
(B) 30%
(C) 32%
(D) 34%
(E) 40%
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3

PS07380

A rope 20.6 meters long is cut into two pieces. If the
length of one piece of rope is 2.8 meters shorter than
the length of the other, what is the length, in meters, of
the longer piece of rope?

(A) 75
(B) 89
(€ 99
(D) 103
E) 11.7

PSO1120
If x and y are integers and x — y is odd, which of
the following must be true?

|, xyis even.
Il X2+ y2is odd.
M. (x+y)?is even.

(A)  lonly

(B) Il only

(C) 1l only

(D) Iand Il only

() 1,1, and Il

PS00335

On Monday, the opening price of a certain stock was
$100 per share and its closing price was $110 per
share. On Tuesday the closing price of the stock was
10 percent less than its closing price on Monday, and

on Wednesday the closing price of the stock was 4
percent greater than its closing price on Tuesday. What

was the approximate percent change in the price of the 4o

stock from its opening price on Monday to its closing
price on Wednesday?

(A) A decrease of 6%
(B)  Adecrease of 4%
(C)  Adecrease of 1%
(D)  Anincrease of 3%

(E)  Anincrease of 4%

39.

4.3 Sample Questions

PS05109

In the rectangular coordinate system shown above,
points O, P, and Q represent the sites of three
proposed housing developments. If a fire station
can be built at any point in the coordinate system,
at which point would it be equidistant from all three
developments?

(A (3,1)
(B) (1,3)
€ (32
D) (2,2)
E) (23
PS05008

What is the perimeter, in meters, of a rectangular
garden 6 meters wide that has the same area as a
rectangular playground 16 meters long and 12 meters
wide?

(A) 48

(B) 56

C) 60

D) 76

E) 192
PS00918

1 - 0.000001 =
(A)  (1.01)0.99)

(B)  (1.11)(0.99)

(C) (1.001)0.999)
(D) (1.111)(0.999)
(E) (1.0101)(0.0909)

65






49.Three people each contributed x dollars toward the 50

50.

5L

PS06726

purchase of a car. They then bought the car for

y dollars, an amount less than the total number of
dollars contributed. If the excess amount is to be
refunded to the three people in equal amounts, each
person should receive a refund of how many dollars?

3x-y
(A) —3
B ==X
3
x-3y
G 2=
B = 53.
- 3x
iy SA
(D) 3
(B) 3x-y
2x+2y=-4
dx+y=1

PS07331
In the system of equations above, what is the value of x ?

(A -3
® -1 s

2
@ =

5
(D) 1

3
(E) 1=
4

PS07080
Last week Jack worked 70 hours and earned $1,260.
If he earned his regular hourly wage for the first
40 hours worked, 1% times his regular hourly wage
for the next 20 hours worked, and 2 times his regular
hourly wage for the remaining 10 hours worked, what
was his regular hourly wage?
(A) $7.00
(B) $14.00 55,
(C) $18.00
(D) $22.00
(E) $31.50

43 Sample Questions

PS02402
If Mel saved more than $10 by purchasing a sweater at

a 15 percent discount, what is the smallest amount the
original price of the sweater could be, to the nearest
dollar?

(A) 45
(B 67
(€ 75
(D) 83
(E) 150

PS13426
If a and b are positive integers and (22)° = 23, what is
the value of 22 2b?

(A 6
(B) 8
(C) 16
D) 32
(E) 64
PS03777
1 =
3- 1
3.1
31
7
(A) 23
5
(B) 13
2
(C) 3
23
(D) -
13
(E) 5

PS07386
After 4,000 gallons of water were added to a large

water tank that was already filled to % of its capacity, the
tank was then at % of its capacity. How many gallons

of water does the tank hold when filled to capacity?

(A) 5,000
(B) 6,200
(C) 20,000
(D) 40,000
(E) 80,000
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63.

64.

65.

66.

( Height Price |
Less than 5 ft | $l4§5 |
5ftto6ft | $17.95
\ Over 6 ft ‘ $21.95

PS02498

A nursery sells fruit trees priced as shown in the chart
above. In its inventory 54 trees are less than 5 feet in
height. If the expected revenue from the sale of its
entire stock is estimated at $2,450, approximately
how much of this will come from the sale of trees that
are at least 5 feet tall?

(D $1,730

The sequence ai, ay, as, a4, a is such that
a=a,_1+5for2<n<b.If ag=31, whats
tHe value of a; ?

A certain bridge is 4,024 feet long. Approximately
how many minutes does it take to cross this
bridge at a constant speed of 20 miles per hour?
(1 mile = 5,280 feet)

('
(B)
(c)
(D)
(E)

PS04009

if S=10, 4, 5, 2, 11, 8}, how much greater than
the median of the numbers in S is the mean of the
numbers in S?

~N OO BN =

(n 05
(B 1.0
(C) 15
(D) 2.0
E) 25

67.

4.3 Sample Questions

PS12657

The annual interest rate earned by an investment
increased by 10 percent from last year to this year. If
the annual interest rate earned by the investment this
year was 11 percent, what was the annual interest rate
last year?

(D 1%
(B 1.1%
(c)  9.1%
(D) 10%
E) 10.8%

PS07394

68 A total of 5 liters of gasoline is to be poured into

69.

List S consists of 10 consecutive odd integers, and list
T consists of 5 consecutive even integers. If the least
integer in Sis 7 more than the least integer in T, how
much greater is the average (arithmetic mean) of the
integers in S than the average of the integersin 77

(N 2
(B 7
(c) 8
(D) 12
€ 22
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77.

78.

79.

PS02256

Each machine at a toy factory assembles a certain kind
of toy at a constant rate of one toy every 3 minutes.

If 40 percent of the machines at the factory are to be
replaced by new machines that assemble this kind

of toy at a constant rate of one toy every 2 minutes,
what will be the percent increase in the number of toys
assembled in one hour by all the machines at the
factory, working at their constant rates?

(A)  20%
(B)  25%
(C)  30%
(D) 40%
(E)  50%

PS10339

When a subscription to a new magazine was

purchased for m months, the publisher offered a
discount of 75 percent off the regular monthly price of
the magazine. If the total value of the discount was
equivalent to buying the magazine at its regular monthly
price for 27 months, what was the value of m?

(A) 18
B) 24
(C) 30
D) 36
(E) 48

PS10422

At a garage sale, all of the prices of the items sold
were different. If the price of a radio sold at the garage
sale was both the 15th highest price and the 20th
lowest price among the prices of the items sold, how
many items were sold at the garage sale?

(A 33
B) 34
(C) 35
D) 36
(E) 37

80.

81.

82.

4.3 Sample Questions

PS11738

Half of a large pizza is cut into 4 equalsized pieces, and
the other half is cut into 6 equal-sized pieces. If a person
were to eat 1 of the larger pieces and 2 of the smaller
pieces, what fraction of the pizza would remain uneaten?

A =
12
@ 13
24
© L
12
2
(D)
3
& L7
24
i | 1 1 )
Ifa:1+z+ﬁ+aandb71+Za,thenwhat|s
the valueof a-b?
85
(A) 56
1
(B) 556
1
C s,
(C) i
125
D -
0 256
169
E 297
€ 256
PS10174

In a certain learning experiment, each participant had
three trials and was assigned, for each trial, a score of
either -2, -1, 0, 1, or 2. The participant’s final score
consisted of the sum of the first trial score, 2 times the
second trial score, and 3 times the third trial score. If
Anne received scores of 1 and -1 for her first two
trials, not necessarily in that order, which of the
following could NOT be her final score?

(A -4
(B)

(D)






90.

9l.

92.

93.

PS06180
The price of a certain stock increased by 0.25 of

o8,

For each trip, a taxicab company charges $4.25 for
the first mile and $2.65 for each additional mile or
fraction thereof. If the total charge for a certain trip
was $62.55, how many miles at most was the trip?

(€ 23
D) 24
PS12857 9.

When 24 is divided by the positive integer n, the
remainder is 4. Which of the following statements
about n must be true?

. niseven.
II.  nisamultiple of 5.
Ill.  nis a factor of 20.

(A) Il only e
(B) Iand Il only

(C) Iandlllonly

(D) Iland Il only

(E) 1,0 andl

PS12759
What is the thousandths digit in the decimal equivalent

Sample Questions

FS00%8a

94 The average (arithmetic mean) of the positive integers

X, ¥,and zis 3. If x < y < z, what is the greatest
possible value of z?

(A)

(B)

(C)

(D)

(E)

PS14087

The product of 3,305 and the 1-digit integer x i1s a
5—digit integer. The units (ones) digit of the product is 5

and the hundreds digit is y. If A is the set of all possible

values of x and B is the set of all possible values of

y, then which of the following gives the members of A
and B?

A B
A {1,3,57,9 {0,1,23,4,56,78,9
B 11,3579 {1,3579
(C) 1{3,5,7,9 {1,5,7,9
D) {579 {1,5,7)
B 15,7, 9 11,5, 9

What is the largest integer n such that o >0.017

(E) 51

PS07001
If x and y are integers such that 2 < x < 8 and

2 <y <9, what is the maximum value of ———7






AB
+ BA
AAC
PS09820
106. In the correctly worked addition problem shown, where
the sum of the two-digit positive integers AB and BAis
the three-digit integer AAC, and A, B, and C are
different digits, what is the units digit of the integer
AAC?

A 9
B) 6
3
D) 2
(E) O
700
600 -
500 -{(10,340)
gmo Il Iéeo 340)
8,300 ,(20,2(30)
200  80,200)
100 - (40,160)
0 : L

0 100200300400500
length

PS14060

107. Planning is in progress for a fenced, rectangular
playground with an area of 1,600 square meters. The
graph above shows the perimeter, in meters, as a
function of the length of the playground. The length
of the playground should be how many meters to
minimize the perimeter and, therefore, the amount of
fencing needed to enclose the playground?

Ay 10
(B) 40
€ 60
(D) 160
(E) 340

108.

109.

110.

111.

4.3 Sample Questions

3r<d4s+5
[s|<5
PS06913
Given the inequalities above, which of the following
CANNQT be the value of r?
(A) -20
(B) -5
(C)
(D) 5
(E) 20
PS11647
If mis an even integer, v is an odd integer, and
m > v> 0, which of the following represents the number
of even integers less than m and greater than v ?
w M=V
2
|) M-v- 1
2
© m-v
Y.
D) m-v-1
E) m-v
PS02378
A positive integer is divisible by 9 if and only if the
sum of its digits is divisible by 9. If n is a positive
integer, for which of the following values of k is 25
x 107 + k x 102" divisible by 9 ?
) 9
(B) 16
0 23
(D) 35
(E) 47
PS17806
The perimeter of rectangle A is 200 meters. The length
of rectangle B is 10 meters less than the length of
rectangle A and the width of rectangle B is 10 meters
more than the width of rectangle A. If rectangle Bis a
square, what is the width, in meters, of rectangle A?
A 10
(B) 20
C 40
(D) 50
(E) 60






120.

121.

122.

PS05413

Jonah drove the first half of a 100-mile trip in x hours
and the second half in y hours. Which of the following
is equal to Jonah's average speed, in miles per hour,
for the entire trip?

PS06135

What is the greatest number of identical bouguets that
can be made out of 21 white and 91 red tulips if no
flowers are to be left out? (Two bouquets are identical
whenever the number of red tulips in the two bouquets
is equal and the number of white tulips in the two
bouquets is equal.)

(A 3
B) 4
€ 5
D) 6
&) 7

PS11454

In the xy-plane, the points (c,d), (c,-d), and (-c,—d) are
three vertices of a certain square. If c <0 and d > 0,
which of the following points is in the same quadrant as
the fourth vertex of the square?

(A)  (-5,-3)
B)  (-5,3)
(C) (5,-3)
D) (3,-5)
(E) (3,5)

123.

125.

126.

4.3 Sample Questions

PS05470

If the amount of federal estate tax due on an estate
valued at $1.35 million is $437,000 plus 43 percent of
the value of the estate in excess of $1.25 million, then
the federal tax due is approximately what percent of the
value of the estate?
A 30%
B. 35%
C. 40%
D. 45%
E.  50%
PS05924
0.003
PS01285
What is the remainder when 324 is divided by 5 ?
PS11692
In the figure shown, a square grid is superimposed on

the map of a park, represented by the shaded region, in
the middle of which is a pond, represented by the black
region. If the area of the pond is 5,000 square yards,
which of the following is closest to the area of the park,
in square yards, including the area of the pond?

(A) 30,000
(B) 45,000
(C) 60,000
(D) 75,000

(E) 90,000






133.

134.

PS19062
Two numbers differ by 2 and sum to S. Which of the
following is the greater of the numbers in terms of S ?

") % -1
®

(c) g " %
(D) g +1
(E) g 27

PS00904

The figure shown above consists of three identical
circles that are tangent to each other. If the area of the
shaded region is 64+/3 — 321, what is the radius of
each circle?

(A)

B) 8
C) 16
(D) 24
(E) 32

PS02053

. In a numerical table with 10 rows and 10 columns,

each entry is either a9 or a 10. If the number of 9sin
the nth row is n- 1 for each nfrom 1 to 10, whatis
the average (arithmetic mean) of all the numbers in the
table?

(A 9.45
(B)  9.50
(C) 9.55
(D) 9.65
(E) 9.0

136.

137.

138.

139.

4.3 Sample Questions

PS08485

A positive integer nis a perfect number provided that
the sum of all the positive factors of n, including 1 and
n, is equal to 2n. What is the sum of the reciprocals of
all the positive factors of the perfect number 28 ?

1
(A) 2

56
(B) 57
€ 2
D) 3
() 4

PS11430

The infinite sequence a;, a, . . . @, ...is such that
aa=2,a=-3,a3=5,a4=-1,and a,=a,_4forn>4.
What is the sum of the first 97 terms of the sequence?

(A) 72
(B) 74
(C) 75
(D) 78
(E) 80

PS0%901

The sequence ay, ay, . . . ap, . . . is such that
a,=2a,_1 — x for all positive integers n>2 and for a
certain number x. If as =99 and a3 = 27, what is the
value of x ?

A3
B 9
(C) 18
(D) 36
(E) 45

PS03779

A window is in the shape of a regular hexagon with each
side of length 80 centimeters. If a diagonal through the
center of the hexagon is w centimeters long, then w=

E) 240

(A) 80

(B) 120

(C) 150

D) 160
)

(
(






146.

Note: Not drawn to scale.
PS08572
in pentagon PQRST,PQ=3,0R=2,RS=4,and ST =
5. Which of the lengths 5,10, and 15 could be the
value of PT?

(A) 5 only

(B) 15 only

(C)  5and 10 only

(D) 10 and 15 only
() 5,10,and 15

3,k 2,8 m,3

PS07771

14 7. The arithmetic mean of the list of numbers above is 4.

If k and m are integers and k = m, what is the median
of the list?

(A 2
B) 2.5
€ 3
D) 3.5
(E) 4

4.3 Sample Questions

148.

149.

PS04987

If the variables, X, Y, and Z take on only the values

10, 20, 30, 40, 50, 60, or 70 with frequencies
indicated by the shaded regions above, for which of the
frequency distributions is the mean equal to the median?

(A)  Xonly
(B)  Yonly
(C)  Zonly
(D) XandY
(E) XandZ
PS15538

When the figure above is cut along the solid lines,
folded along the dashed lines, and taped along the
solid lines, the result is a model of a geometric solid.
This geometric solid consists of 2 pyramids, each with
a square base that they share. What is the sum of the
number of edges and the number of faces of this
geometric solid?






158.

159.

160.

161.

PS03774
If x is to be chosen at random from the set {1, 2, 3, 4}
and y is to be chosen at random from the set {5, 6, 7},
what is the probability that xy will be even?

() é
(®) %
(c) %
D) %
(E) %
S

The function fis defined for each positive three-digit
integer n by f(n) = 2% 3¥ 52, where X, y, and z are the
hundreds, tens, and units digits of n, respectively. If
m and v are three-digit positive integers such that
flm) =9f(v), then m - v=

Ay 8
B 9
(C) 18
(C) 20
(E) 80
PS06312

If 10°0 — 74 is written as an integer in base 10
notation, what is the sum of the digits in that integer?

(A) 424
(B) 433
(C) 440
(D) 449
(E) 467

PS09056

A certain company that sells only cars and trucks
reported that revenues from car sales in 1997 were
down 11 percent from 1996 and revenues from truck
sales in 1997 were up 7 percent from 1996. If total
revenues from car sales and truck sales in 1997 were up
1 percent from 1996, what is the ratio of revenue from
car sales in 1996 to revenue from truck sales in 1996 ?

(A 1:2
(B) 45
() 11
D) 3:2

(E) 5:3

162.

163.

1e4.

4.3 Sample Questions

PS14267
Becky rented a power tool from a rental shop. The rent
for the tool was $12 for the first hour and $3 for each
additional hour. If Becky paid a total of $27, excluding
sales tax, to rent the tool, for how many hours did she
rent it?

(A)

(B)

(C)

(D) 10

(B) 12

PS06559

If 4 < 7;—)( which of the following must be true?
. 5«<x

Il |x+3]>2

Il. —(x+5)is positive.

(A} Il only

(B) il only

(C)  landll only

D) Irand Il only

(E) 1,1, and Il

PS08654

A certain right triangle has sides of length x, y, and z,
where x < y < z. If the area of this triangular region is 1,
which of the following indicates all of the possible
values of y 7

A y>2
(B) %§<y<J§
V2 V3
(C) ?<y<7
\/§ \"‘_
(D) T<y<?
J3
(E) y<T






171

172.

173.

174.

PS0742%
If nis a positive integer and n? is divisible by 72, then
the largest positive integer that must divide n is

(A) 6
(B) 12
€ 24
0y 36
(E) 48

PS16977
A certain grocery purchased x pounds of produce for
p dollars per pound. If y pounds of the produce had to

be discarded due to spoilage and the grocery sold the
rest for s dollars per pound, which of the following

represents the gross profit on the sale of the produce?

(A (x-yIs-xp
B) (x-yp-ys
(C) (s-ply-xp

(D) xp-ys
(E)  (x-yls-p)
PS16998

If x, y, and z are positive integers such that x is a
factor of y, and x is a multiple of z, which of the
following is NOT necessarily an integer?

X+7Z
W
(B) Y5z
X
o XX
o Y
Z
€ ¥

PS08416

Running at their respective constant rates, Machine X
takes 2 days longer to produce w widgets than
Machine Y. At these rates, if the two machines together

produce ?w widgets in 3 days, how many days would
it take Machine X alone to produce 2w widgets?

(A)
B 6

4.3 Sample Questions

PS07117

175. A square wooden plaque has a square brass inlay in

176.

the center, leaving a wooden strip of uniform width
around the brass square. If the ratio of the brass area
to the wooden area is 25 to 39, which of the following
could be the width, in inches, of the wooden strip?

L1

I3
0 4
(A)  lonly
(B) 1l only
(C)  1andll only
(D) land Il only
(E) I, 0, and Il
PS16963

3 2
25-15

2 3

36
(A) 16
(B) 14
€ 3
(D)
(B) -1

85
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Algebra

Given that the sum of the first # even numbers is
n(n + 1), the sum is equal to 110 when

110 = n(n + 1).'To find the value of # in this case,
we need to find the two consecutive integers
whose product is 110. These integers are 10 and
11; 10 x 11 = 110. The smaller of these numbers

is 7.

The correct answer is A.

A certain harbor has docking stations along its west
and south docks, as shown in the figure; any two
adjacent docking stations are separated by a uniform
distance d. A certain boat left the west dock from
docking station #2 and moved in a straight line
diagonally until it reached the south dock. If the boat
was at one time directly east of docking station #4 and
directly north of docking station #7, at which docking
station on the south dock did the boat arrive?

Geometry

The boat traveled in a straight line from docking
station #2 on the west dock to one of the docking
stations on the south dock, passing through a
single point that is both due east of docking
station #4 and due north of docking station #7.
Call this point P. Having traveled to P, the boat
was both 24 south of its starting point and 24
east of its starting point. Therefore, traveling in a
straight line, the boat traveled one unit south for
every one unit traveled east. And because at point
Pthe boat was a distance 4 north of the south
dock, the boat must have reached the south dock
at a point which is a distance of 4 east of docking

4.5 Answer Explanations

station #7 (which is due south of point P). This
point is the position of docking station #8. The
boat therefore arrived at docking station #8.

The correct answer is B.

PS03887

6(87.30 + 0.65) - 5(87.30) =

(A) 3.90
(B) 39.00
(C) 90.90
(D) 91.20
(E) 91.85
Arithmetic

This question is most efficiently answered by
distributing the 6 over 87.30 and 0.65, and then
combining the terms that contain a factor of
87.30, as follows:

6(87.30 + 0.65) — 5(87.30) = 6 (87.30) + 6 (0.65)
—5(87.30) = (6 — 5) 87.30 + 6(0.65) = 87.30 +
3.90=91.20

The correct answer is D.

PS13800

Geometry

The figure shows points A4, B, C, and D as well as
the given measurements. Since 4C = 4B + BC, it
follows that 4 = 3 + BC, and so BC = 1. Then,
since BD = BC + CD, it follows that 6 =1 +
CD, and so CD =5.

Alternately, AD = AB + BD =3 + 6 = 9. Also,
AD=AC+CD,s09=4+CDand CD=5.

The correct answer is E.






i0.

Therefore, (x— z) > (x— y),which means that x— z
represents the greater of the numbers represented by
(= z) and (x— y). Thus, x — z represents the greatest
of the numbers represented by the answer choices.

Alternatively,
P>z given
g2 multiply both sides by -1
x-y<x—z addxtoboth sides

Thus, x — z represents the greater of the numbers
represented by (x — z) and (x — ). Therefore,

x — z represents the greatest of the numbers
represented by the answer choices.

The correct answer is A.

PS12926

To order certain plants from a catalog, it costs

$3.00 per plant, plus a 5 percent sales tax, plus $6.95
for shipping and handling regardless of the number

of plants ordered. If Company C ordered these plants
from the catalog at the total cost of $69.95, how
many plants did Company C order?

(A) 22
(B 21
(€ 20
D 19
E) 18
Algebra

Letting x represent the number of plants
Company C bought from the catalog, then,
in dollars, 3.00x is the cost of the plants,

(0.05)(3.00x) is the sales tax, and 6.95 is the
shipping and handling fee. It follows that

3.00x + (0.05)(3.00x) + 6.95=69.95  plants + tax +

shipping = total
(3.00x)(1.05) + 6.95 = 69.95
(3.00x)(1.05) = 63.00

add like terms

subtract 6.95
from both sides
divide both sides
by (3.00)(1.05)

'Therefore, Company C bought 20 plants from the
catalog.

x=20

The correct answeris C.

11.

i2.

4.5 Answer Explanations

Ps00312
A rug manufacturer produces rugs at a cost of $75
per rug. What is the manufacturer’s gross profit from

the sale of 150 rugs if % of the rugs are sold for $150
per rug and the rest aréjsold for $200 per rug?

(A)  $10,350
(B) $11,250
(C) $13,750
(D) $16,250
(E) $17,800
Arithmetic

The gross profit from the sale of 150 rugs is equal

to the revenue from the sale of the rugs minus
the cost of producing them. For % of the 150
rugs—100 of them—the gross pfbﬁt per rug is
$150 — 75 = $75. For the remaining 50 rugs,
the gross profit per rug is $200 — $75 = $125.

'The gross profit from the sale of the 150 rugs is
therefore 100 x $75 + 50 x $125 = $13,750.

'lhe correct answer is C

PS07743

The value of Maureen'’s investment portfolio has
decreased by 5.8 percent since her initial investment
in the portfolio. If her initial investment was $16,800,
what is the current value of the portfolio?

(A)  $7,056.00
(B)  $14,280.00
(C)  $15,825.60
(D)  $16,702.56
(E) $17,774.40

Arithmetic

Maureen’s initial investment was $16,800, and
it has decreased by 5.8%. Its current value is
therefore (100% — 5.8%) = 94.2% of $16,300,
which is equal to 0.942 x $16,800. To make the
multiplication simpler, this can be expressed as
$(942 x 16.8). Thus multiplying, we obtain the
result of $15,825.60.

The correct answer is C.

91
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18.

4.5 Answer Explanations

Arithmetic Algebra
Since the numerator of all of the fractions in the . A . -
S)+ (27 —1)+ (45 -2 -1 ,
answer choices is 0.03, the least of the fractions 7 (+5)+ (2] )5+ (47-2)+(5i-1) =8 given
will be the fraction with the greatest denominator. o _ ' _ .
The greatest denominator is 7.1, and so the least JHG+5)+@2-1)+#-2)+(5-1) =40 multiply
.. 0.03 both sides
of the fractions is ; by 5
7.1 b
The correct answer is E. L =40 c.ombme
like terms
PS07385 -
The maximum recommended pulse rate R, when 13/=139 ;Ubtrft }
exercising, for a person who is x years of age is given ?Zm o
by the equation R =176 - 0.8x. What is the age, in _ SI. ‘?S
years, of a person whose maximum recommended j=3 divide
pulse rate when exercising is 140 ? both sides
by 13
(A) 40
®) 45 The correct answer is D.
C) 50 PS14037
( I 109 Guadalupe owns 2 rectangular tracts of land. One is
(D) 55 300 m by 500 m and the other is 250 m by 630 m.
() 60 The combined area of these 2 tracts is how many
square meters?
Algebra
(A) 3,360
Substitute 140 for R in the given equation and (B) 307,500
solve for x. (C) 621,500
140 = 176 — 0.8 (D) 704,000
_B6 =~0.8% (E) 2,816,000
=36 _, Geometry
—0.8 The area of a rectangle can be found by
45 =x multiplying the length and width of the
) rectangle. Therefore, the combined area, in square
The correct answer is B. meters, of the 2 rectangular tracts of land is
PS80 1 (300)(500) + (250)(630) = 150,000 + 157,500 =
If the average (arithmetic mean) of 5 numbers 307,500.

i j+5,2j-1,4/-2, and 5j-1is 8, what is the

value of j?
1 20.
(A) 3
7/
(B) 3
€ 1
(D)
(E) 8

'The correct answer is B.

PS03918

There are five sales agents in a certain real estate
office. One month Andy sold twice as many properties
as Ellen, Bob sold 3 more than Ellen, Cary sold twice as
many as Bob, and Dora sold as many as Bob and Ellen
together. Who sold the most properties that month?

(A)  Andy
(B) Bob

(C) Cary
(D) Dora

(E)  Ellen






PS01949

23. A company sells radios for $15.00 each. It costs the

24.

company $14.00 per radio to produce 1,000 radios
and $13.50 per radio to produce 2,000 radios. How
much greater will the company’s gross profit be from
the production and sale of 2,000 radios than from the
production and sale of 1,000 radios?

(A) $500
(B)  $1,000
(C) $1,500
(D)  $2,000
(E)  $2,500
Arithmetic

If the company produces and sells 1,000 radios,
its gross profit from the sale of these radios is
equal to the total revenue from the sale of these
radios minus the total cost. The total cost is equal
to the number of radios produced multiplied by
the production cost per radio: 1,000 x $15.00.
The total revenue is equal to the number of radios
sold multiplied by the selling price:

1,000 x $14.00. The gross profit in this case is
therefore 1,000 x $15.00 — 1,000 x $14.00 =
1,000 x ($15.00 — $14.00) = 1,000 ($1.00) =
$1,000. If 2,000 radios are produced and sold, the
total cost is equal to 2,000 x $13.50 and the total
revenue is equal to 2,000 x $15.00. The gross
profit in this case is therefore 2,000 x $15.00
—2,000 x $13.50 = 2,000 x ($15.00 — $13.50) =
2,000 x ($1.50) = $3,000. This profit of $3,000 is
$2,000 greater than the gross profit of $1,000
from producing and selling 1,000 radios.

‘The correct answer is D.

PS06555
Which of the following represent positive numbers?

l.  -3-(-5)
I (-3)-5)
m.  -5-(=3)
(A)  lonly
(B) Il only
(C) lllonly
(D) landll
(E) lland i

25.

26.

45 Answer Explanations

Arithmetic

Find the value of each expression to determine if
it is positive.
I. -3 -(-5)=-3+5=2,which is positive.
II. (-3)(-5) =15, which is positive.
IT1I. -5 —(-3)=-5+ 3 =-2, which is not
positive.
The correct answer is D.
PS02948

X . X
If =is 2 than =, then x =
7 is 2 more than 3

(A) 4
B) 8
C) 16
(D) 32
(E) o4
Algebra

Wirite an equation for the given information and
solve for «.

i:2+§
ofz)-(o)
2x=16+x
x=16

"The correct answer is C.

PS09983

Point X lies on side BC of rectangle ABCD, which has
length 12 and width 8. What is the area of triangular
region AXD ?

(A) 96
(B) 48
(C) 32
(D) 24
(E) 20






Algebra

Given the expression x2—10x + 16, a table
of values can be created for the corresponding
function f{x) = x? — 10x + 16 and the graph
in the standard (x,y) coordinate plane can be
sketched by plotting selected points:

| £
. S N/
-3 55
-2 40
= 27
0 16
1 7
2 0
3 ~ 5
<4 -8
5 -9
6 -8
7 I s
8 0o
9 7
b4
b
—.f_ x
—4
| 69

It is clear from both the table of values and
the sketch of the graph that as the value of x
increases from —4 to 4, the values of

%2 — 10x + 16 decrease. Therefore, the value of
x2—10x + 16 is greatest when x = —4.

Alternatively, the given expression, x 2 - 10x+ 16,
has the form ax? + &x + ¢, where a = 1, = -10,
and ¢ = 16. The graph in the standard (x,y)
coordinate plane of the corresponding function
fx) = ax? + bx+ c is a parabola with vertex at

30.

3L

4.5 Answer Explanations

x=- 2i, and so the vertex of the graph of
a

fx)=x2-10x+ 16 is at

x=- [—_10} = 5.
201)

Because 2 =1 and 1 is positive, this parabola
opens upward and values of x? — 10x + 16

decrease as x increases from —4 to 4. Therefore,
the greatest value of x2 — 10x + 16 for all values

of x between —4 and 4, inclusive, is at x = —4.

'The correct answer is A.

PS15994

If x= 3 andy = —%, what is the value of the

expression —2x — y2?

3
(A) - 5
B -1
© 1
3
(D) 5
7
(E) 1
Algebra
If x=—-=and y=—=, then

1}16 correct answer is C.

PS13686

If x—y=Rand xy=_S, then (x- 2)(y + 2) =

Al R+S-4
(B) R+2S-4
(C) 2R-S-4
D) 2R+S-4
(E) 2R+S
Algebra

(x—-2)(y + 2) =xy + 2x — 2y — 4 multiply binomials

=xy + 2(x — y) — 4 distributive principle
=S+2R-4 substitution

=2R+S8-4 commutative principle

'The correct answer is D.






35.

Geometry

36.

As shown in the figure above, if B is on the line

that bisects ZACD then the degree measure of
0

ZDCBis 97 =45. Then because B, C, and F'

are collinear, the sum of the degree measures
of ZBCD and ZDCF is 180. Therefore,
x=180 - 45 = 135 and 130 < 135 < 140.

'Ihe correct answer 1s E‘

PS07380

A rope 20.6 meters long is cut into two pieces. If the
length of one piece of rope is 2.8 meters shorter than

the length of the other, what is the length, in meters, of
the longer piece of rope?

(A 75
B 89
€ 99
(D) 103
(E) 11.7
Aigebra

If x represents the length of the longer piece of
rope, then x — 2.8 represents the length of the
shorter piece, where both lengths are in meters. The
total length of the two pieces of rope is 20.6 meters

s0,
x+(x-2.8)=20.6 given
2x - 2.8 =20.6 add like terms
2x=23.4 add 2.8 to both sides
x=11.7 divide both sides by 2

Thus, the length of the longer piece of rope is
11.7 meters.

The correct answer is E.

4.5 Answer Explanations

PS01120
If x and y are integers and x -y is odd, which of the
following must be true?

l.  xyis even.
. x2+y2is odd.
M. (x+yPis even.

(A) lonly

(B) llonly

(C) 1l only

(D) landllonly
(E) 1,1, and Il
Arithmetic

We are given that x and y are integers and

that x — y is odd, and then asked, for various
operations on x and y, whether the results of the
operations are odd or even. It is therefore useful to
determine, given that x — y is odd, whether x and
y are odd or even. If both x

and y are even—that is, divisible by 2—then
x—y=2m—2n=2(m— n) for integers m and 7.
We thus see if both x and y are even then x —y
cannot be odd. And because x — y is odd, we see
that x and y cannot both be even. Similarly, if
both x and y are odd, then, for integers j and 4, x =
2j+1and y=24+ 1. Therefore, x — y = (2

+1) — (22 + 1). The ones cancel, and we are left
with x — y = 2j — 2k = 2(j — #). Because 2(j — &)
would be even, x and y cannot both be odd if x — y
is odd. It follows from all of this that one of x or y
must be even and the other odd.

Now consider the statements I through III.

. If one of x or y is even, then one of x or y is
divisible by 2. It follows that xy is divisible
by 2 and that xy is even.

Il. Given that a number x or y is odd—not

divisible by 2—we know that its product
with itself is not divisible by 2 and is
therefore odd. On the other hand, given
that a number x or y is even, we know that
its product with itself is divisible by 2 and is
therefore even. The sum a2 + 37 is therefore
the sum of an even number and an odd
number. In such a case, the sum can be

929
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40.

PS05008

What is the perimeter, in meters, of a rectangular garden 41,

6 meters wide that has the same area as a rectangular
playground 16 meters long and 12 meters wide?

(A) 48
(B) 56
(C) 60
(D) 76
(E) 192
Geometry

Let L represent the length, in meters, of the
rectangular garden. It is given that the width of

the garden is 6 meters and the area of the 42.

garden is the same as the area of a rectangular
playground that is 16 meters long and 12 meters
wide. It follows that 6L = (16)(12), and so

L = 32.The perimeter of the garden is, then,
2(32 + 6) = 2(38) = 76 meters.

'The correct answer is D.

PS00918

1 -0.000001 =

(A)  (1.01)0.99)
(B) (1.11)0.99)
(C) (1.001)0.999)

(D) (1.111)0.999)
(E) (1.0101)0.0909)

The task in this question is to find among the
available answers the expression that is equal to
1-0.000001 = 0.999999. In the case of option C,
the first of the two factors, (1.001), is equal to 1
+0.001. One may therefore observe that (1.001)
(0.999) = (1 +0.001)(0.999) = 0.999 + 0.000999 =
0.999999. Option C is therefore a correct answer.

For option A, (1.01)(0.99) = (1 + 0.01)(0.99) =
0.9999. This option is therefore incorrect. For
option B, (1.11)(0.99) = (1 + 0.1 + 0.01)(0.99) =
0.99 + 0.099 + 0.0099 = 1.0989. This option is
therefore incorrect. For option D, (1.111)(0.999) =

'This option is therefore incorrect. For option E,
(1.0101)(0.909) = 0.909 + 0.00909 + 0.0000909
=0.9181809. This option is therefore incorrect.

"The correct answer 1s C.

P$04362

[-41(1-201-151) =
(A) =100

(B) -60

(C) 60

(D) 75

(E) 100
Arithmetic

|-41(|-20]-15])=4(20 = 5) =4 x 15 = 60

The correct answer s C.

PS123934

Of the total amount that Jill spent on a shopping trip,
excluding taxes, she spent 50 percent on clothing, 20
percent on food, and 30 percent on other items. If Jill
paid a 4 percent tax on the clothing, no tax on the
food, and an 8 percent tax on all other items, then the
total tax that she paid was what percent of the total
amount that she spent, excluding taxes?

(A 2.8%
(B) 3.6%
Q) 4.4%
(D) 5.2%
(E) 6.0%
Arithmetic

Let T represent the total amount Jill spent,
excluding taxes. Jill paid a 4% tax on the clothing
she bought, which accounted for 50% of the total
amount she spent, and so the tax she paid on the
clothing was (0.04)(0.57"). Jill paid an 8% tax on
the other items she bought, which accounted for
30% of the total amount she spent, and so the tax
she paid on the other items was

(0.08)(0.3T"). Therefore, the total amount of

tax Jill paid was (0.04)(0.57") + (0.08)(0.3T") =
0.027"+0.024T'=0.044T The tax as a percent of
the total amount Jill spent, excluding taxes, was

[0%?qumj%=44%.

The correct answer is C.






47.

48.

Solving the second equation for A gives
H =425 - G. 'Then, substituting 425 - G for H'in
the first equation gives

G = 2(425-G)-10
G =850-2G-10

G=840-2G
3G =840
G =280

The correct answer is E.

PS17036 49
- 3 5 +_7 B

100 1,000 100,000

(A) 0.357

(B) 0.3507

(C) 0.35007

(D) 0.0357

(E) 0.03507

Arithmetic

If each fraction is written in decimal form,
the sum to be found is

0.03

0.005
+0.00007

0.03507

The correct answer is E.

PS01650

If r and s are positive integers such that (2")(4°) = 16,
then 2r + s =

(A) 2

(B) 3

C 4

D)y 5 50.
(E) 6

Algebra

Using the rules of exponents,

2)4) =16  given
@nQ2%) =2 #=(2%=2%16=2*
2+ =4 addition property of exponents

4.5 Answer Explanations

Thus, 7 + 25 = 4. However, the problem asks for
the value of 27 + 5. Since 7 and s are positive
integers, s < 2; otherwise, 7 would not be positive.
Therefore, s = 1, and it follows that » + (2)(1) = 4,
or = 2.The value of 27 + sis (2)(2) +1 =5.

Alternatively, since (2" )(4° ) = 16 and both  and

s are positive, it follows that s < 2; otherwise,

4 216 and » would not be positive. Therefore, s
=1 and (27)(4) = 16. It follows that 2" =4 and »
= 2.The value of 2r +5is (2)(2) + 1= 5.

The correct answer iS D

PS06726

Three people each contributed x dollars toward the
purchase of a car. They then bought the car for

y dollars, an amount less than the total number of
dollars contributed. If the excess amount is to be
refunded to the three people in equal amounts, each
person should receive a refund of how many dollars?

3x-y
(A) 3
X-y
(B) 3
X-3y
(C) 3
y —3x
(D) 3
() 3x-y
Algebra

The total to be refunded is equal to the total
contributed minus the amount paid, or 3x — y. If
3x — y is divided into three equal amounts, then

3x—y
=

each amount will be

The correct answer is A.

2x+2y=-4
4x+y=1
PS07331
In the system of equations above, what is the value
of x?

(A) -3
B) -1
2
(C) 5
O 1
3
(E) IZ

103






54.

PS03777

_ 95:

Arithmetic

Perform each subtraction beginning at the lowest
level in the fraction and proceeding upward.

The correct answer is B.

4.5 Answer Explanations

PS07386
After 4,000 gallons of water were added to a large

water tank that was already filled to % of its capacity,

the tank was then at é of its capacity. How many
}

gallons of water does the tank hold when filed to
capacity?

(A) 5,000
(B) 6,200
(C) 20,000
(D) 40,000
(E) 80,000
Algebra

Let C be the capacity of the tank. In symbols,
the given information is 4,000 + %C = %C. Solve
for C.

4,000+3C=2¢
45
4,000_(i—§jc
5 4

4,000=16=15 ¢

4,000= ¢
20

20(4,000)=C
80,000=C

The correct answer is E.

P$S01099

56 Five machines at a certain factory operate at the

same constant rate. If four of these machines,
operating simultaneously, take 30 hours to fill a certain
production order, how many fewer hours does it take
all five machines, operating simultaneously, to fill the
same production order?

A 3
B 5
€ 6
(D) 16
(E) 24

105






59.

60.

means that 7 is the square of a prime number. Of

the integers between 1 and 16, inclusive, only 4 61.

and 9 are the squares of prime numbers.

'Ihe correct answer is B

PS06288

If d=2.0453 and d* is the decimal obtained by
rounding d to the nearest hundredth, what is the value
ofd*-d?

(A)  -0.0053
(B) -0.0003
(C) 0.0007
(B) 0.0047
() 0.0153
Arithmetic

Since d=2.0453 rounded to the nearest
hundredth is 2.05, 4* = 2.05; therefore,
d* —d=2.05 - 2.0453 =0.0047.

'The correct answer 1s D.

PS14063

4.5 Answer Explanations

P301656

The expression nl is defined as the product of the
integers from 1 through n. If p is the product of the
integers from 100 through 299 and q is the product
of the integers from 200 through 299, which of the

following is equal to S?

w99
B 199!
199!
© =
o 2
99!
€
1991
Arithmetic

The number p is equal to 100 x 101 x 102 x
... X 299 and the number ¢ is equal to
200 x 201 X 202 X ... X 299. The number £

g
100x101x102x%...x299 _

200% 201x202%...x299

is thus equal to

100x101x102x%...x199 x 200 x 201 x 202 X% ...x 299

Stephanie has 2% cups of milk on hand and makes

2 batches of cookies, using % cup of milk for each

batch of cookies. Which of the following describes the
amount of milk remaining after she makes the cookies?

(A)  Less than % cup
1 3
(B) Between = cup and = cup
2 4
(C) Between % cup and 1 cup
(D) Between 1 cup and 1l cups

2

(E)  More than 1% cups

Arithmetic

200x201x202x%...x299
Canceling 200 x 201 x 202 x ... x 299 from the

numerator and the denominator, we see that

£ 100x101x102x...x199. Note that the
q

multiplication in this expression for 2 begins

with 100 (the smallest of the numbers being
multiplied), whereas the multiplication in
n!=1x2x3 X...X n begins with 1. Starting
with 199! as our numerator, we thus need to find
a denominator that will cancel the undesired

elements of the multiplication (in 199!).
This numberis 1 X2 x 3 X ... X 99 = 99!

That is, £ =100x 101 x 102 ... x199 =
g

I1Xx2x3%...x99%x100x101x102x%...x199 199!

In cups, the amount of milk remaining is

(
21_2ng:2_£:27_163:1—1,whichis
4 \3) 4 3 12 12

greater than el and less than 1.
4 12

The correct answer is C.

1x2%x3%...x99 © 9917

The correct answer is C.

107
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66.

PS04971 )
A certain bridge is 4,024 feet long. Approximately

how many minutes does it take to cross this

bridge at a constant speed of 20 miles per hour?
(1 mile = 5,280 feet)

(A)
(B)
(C)
(D)
(E)

~N o & DN o=

Arithmetic

First, convert 4,024 feet to miles since
the speed is given in miles per hour:

1 mi 4,024 .
4,024 # x =% ,
# 5.280 £ 5,280

4,024 . i
Now, divide by 20 mph: — .20 mi

5,280 " 1hr
4,024 pff _ 1hr _ 4,024 hr
==X =t
5280 20 mfi (5,280)(20)
4,024 hr
(5,280)(20)
60 min _(4,024)(60) min _
1 uf (5,280)(20)
400 ><6—O min en,wxf)—o—
5,000 20 5,000 20

= 0.8 x 3 min = 2 min. Thus, at a constant speed

Last, convert to minutes:

4,024 hf

(5,280)(20)

min =

of 20 miles per hour, it takes approximately
2 minutes to cross the bridge.

'The correct answer is B.

PS04009
68.

If S=1{0, 4, 5, 2, 11, 8}, how much greater than
the median of the numbers in S is the mean of the
numbers in S?

(A 0.5
B) 1.0
€ 15
(D) 20
B 2%

Arithmetic; Algebra

The median of § is found by ordering the values

according to size (0, 2,4, 5, 8,11) and taking the
+35

average of the two middle numbers: 4—2— =4.5.

67.

4.5 Answer Explanations

_ sum of # values
The mean is———— =
n

0+4+5+2+11+8

6
The difference between the mean and the
medianis 5 —4.5=0.5.

=35.

The correct answer is A.

PS12657

The annual interest rate earned by an investment
increased by 10 percent from last year to this year. If
the annual interest rate earned by the investment this
year was 11 percent, what was the annual interest
rate last year?

(A) 1%
(B) 1.1%
(C) 9.1%
(D) 10%
() 10.8%

Arithmetic

If L is the annual interest rate last year, then
the annual interest rate this year is 10% greater
than L, or 1.1L. It is given that 1.1L = 11%.
Therefore, L = 1—11—%/9 =10%. (Note that if the
given information had been that the investment
increased by 10 percentage points, then the
equation would have been L + 10% = 11%.)

The correct answer is D.

PS07394

A total of 5 liters of gasoline is to be poured into

two empty containers with capacities of 2 liters and 6
liters, respectively, such that both containers will be
filled to the same percent of their respective
capacities. What amount of gasoline, in liters, must be
poured into the 6-iter container?

1
(A) 45
B) 4

3
(C) 32
D) 3

1
(E) lz

109
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73.

PS10493 2
Of the goose eggs laid at a certain pond, 3 hatched,

and % of the geese that hatched from those eggs
survived the first month. Of the geese that survived
the first month, g did not survive the first year. If

120 geese survived the first year and if no more than
one goose hatched from each egg, how many goose
eggs were laid at the pond?

(A) 280
(B) 400
(C) 540
(D) 600
(E) 840
Arithmetic

Let [V represent the number of eggs laid at the

pond. Then %N eggs hatched and %(%N\
K Y
goslings (baby geese) survived the first month.

Since 3 of these goslings did not survive the first

year, then % did survive the first year. This means

)

But this number is 120 and so, %(%(%NJ] =120,

%N =120 and N=5(120) = 600.

that 2(2(; N}] goslings survived the first year.

The correct answer is D.

PS09305
If X2 — 2x - 15 =0 and x > 0, which of the following
must be equalto 0 ?

. x2-6x+9
. x2-7x+10
M.  x2-10x+25

(A) lonly

(B) Il only
(C) lonly

(D) lland Il only
(E) I, 0,and

Algebra

Since 22 — 2x — 15 =0, then (x — 5)(x + 3) =0, so
x=5o0rx=-3.Since x>0, then x=5.

4.5 Answer Explanations

I. 52-6(5)+9=25-30+9=4%0
II. 52-7(5)+10=25-35+10=0
III. 52-10(5)+25=25-50+25=0
The correct answer is D

PS10921

74. LBRRPINO0DE) is approximately

198.76

(A) 0.02
(B) 0.2
(€ 2
D)y 20
(E) 200

Arithmetic

(39,897)(0.0096) _ (40,000)(0.01) _ (200)(0.01)= 2
198.76 200 |

The correct answer 1s C.

PS13208
75. If a square region has area n, what is the length of the
diagonal of the square in terms of n?

(A) ~2n
B) +n
(C) 2vn
(D) 2n
E) 2m
Geometry

If s represents the side length of the square,
then 7 = s>. By the Pythagorean theorem,
the length of the diagonal of the square is

\132 +s2 =/n+n =\/E

The correct answer 1s A.

PSQ0817

76. The “prime sum” of an integer n greater than 1 is the
sum of all the prime factors of n, including repetitions.
For example, the prime sum of 12 is 7, since
12=2x2x3and2+2+3=7.For which of the
following integers is the prime sum greater than 35 ?

(a) 440
(B) 512
(C) 620
(D) 700

(E) 750
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PS11738

Half of a large pizza is cut into 4 equal-sized pieces, and
the other half is cut into 6 equal-sized pieces. If a person
were to eat 1 of the larger pieces and 2 of the smaller
pieces, what fraction of the pizza would remain uneaten?

5
A 2
12
13
® 13
b
c L
12
o 2
3
® L
24
Arithmetic

Each of the 4 equal-sized pieces represents % of

the whole pizza since each slice is i of % of the

pizza. Each of the 6 equal-sized pieces represents
1 of the whole pizza since each slice is 1 of 1
12 6 2
of the pizza. The fraction of the pizza remaining
after a person eats one of the larger pieces and

o(5])-

\12

1_ (1 1) joBtB _y ¥ _17
8 6

2 of the smaller pieces is 1 — [

48 T 24 24
The correct answer is E.

PS14293

Ifa—1+l+%+6—l4andb—l+}la then what is
the valueof a-b?

w

e

© -,

(.

©

82.

4.5 Answer Explanations

Arithmetic

Given thata=1+ 1, 1 -+ i, it follows that
4 16 64

142 l 1+L+Landsol7=
4 4 16 64 256
1+ l + = 1 L.Thena—b:

4 R 64 256

(1+l+1+1),(1+l a4 . #+ d )
4 16 64 4 16 64 256

o
256

The correct answer is B.

PS10174

In a certain learning experiment, each participant had
three trials and was assigned, for each trial, a score of
either -2, -1, 0, 1, or 2. The participant’s final score
consisted of the sum of the first trial score, 2 times the
second trial score, and 3 times the third trial score. If
Anne received scores of 1 and -1 for her first two
trials, not necessarily in that order, which of the
following could NOT be her final score?

A -4
B -2
(€

D 5
(E)
Arithmetic

If x represents Anne’s score on the third trial, then

Anne’s final score is either 1 + 2(-1) + 3x =3x— 1
or -1+ 2(1) + 3x = 3x + 1, where x can have the

value -2,-1,0, 1, or 2. The following table shows
Anne’s final score for each possible value of «.

x| 3x-1] 3x+1)
D | ¥ 5
-1]| -4 )
0| -1 i

1| 2 4 |

2| 5 7 ]

Among the answer choices, the only one
not found in the table is 6.

The correct answer is E.
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PS05916
What is the sum of the odd integers from 35 to 85,
inclusive?

(A) 1,560
(B) 1,500
(C) 1,240
(D) 1,120
(E) 1,100
Arithmetic

'The odd integers from 35 through 85 form an
arithmetic sequence with first term 35 and each
subsequent term 2 more than the preceding term.

Thus the sum 35+ 37 +39+ ... + 85 can be
found as follows:

1st term 851 =85

2nd term 37 =35 + 1(2)
3rd term 39 =35 + 2(2)
4th term 41 =35 + 3(2)

26thterm 85 = 35 + 25(2)

Sum =35(26) + (1+2+3+...

+25)(2)
= 35(26) + % @)
See note below
= 910 + 650

= 1,560

Note thatif s=1+2+3+... +25,
then2s=(1+2+3+...+25) +
(25+24+23+...+1),and so
2s=(1+25)+Q2+24)+(B3+23)+...+(25+1)
= (25)(26). Therefore, s = (25)2(26).

Alternatively, to determine the number of odd
integers from 35 to 85, inclusive, consider that

3 of them (35,37, and 39) have tens digit 3. Half
of the integers with tens digit 4 are odd, so 5 of
the odd integers between 35 and 85, inclusive,
have tens digit 4. Similarly, 5 of the odd integers
between 35 and 85, inclusive, have tens digit 5; 5
have tens digit 6; and 5 have tens digit 7. Finally,
3 have tens digit 8 (81, 83, and 85),

and so the number of odd integers between 35

4.5 Answer Explanations

and 85, inclusive,1s 3+ 5+5+5+5 + 3 =26.
Now, let $=35+37+39 + ... + 85.Then,
§=85+83+81+...+35,and it follows that
28=(35+85)+(37+83)+(39+81) +...

+ (85 + 35) = (120)(26). Thus,

S=35+37+39 +... + 85 = 12006)

=1,560.

'The correct answer is A.

PSG0777

In a certain sequence, each term after the first term
is one-half the previous term. If the tenth term of the
sequence is between 0.0001 and 0.001, then the
twelfth term of the sequence is between

A)  0.0025 and 0.025

) 0.00025 and 0.0025

) 0.000025 and 0.00025

) 0.0000025 and 0.000025

E)  0.00000025 and 0.0000025

[we]

Arithmetic

Let a, represent the #th term of the sequence. It
. . .1
is given that each term after the first term is = the

previous term and that 0.0001 < 2,4 < 0.001.

'Then for a,,, 9.0001 <a, < 0.001 ,
2 2

or 0.00005 < 31 < 0.0005. For a5,

0._0(;005 <ay, < _0.0005, -

0.000025 < a3, < 0.00025. Thus, the twelfth term

of the sequence is between 0.000025 and 0.00025.

The correct answeris C.

PS04765

A certain drive-in movie theater has a total of 17 rows
of parking spaces. There are 20 parking spaces in the
first row and 21 parking spaces in the second row. In
each subsequent row there are 2 more parking spaces
than in the previous row. What is the total number of
parking spaces in the movie theater?

(A) 412
(B) 544
(C) 596
(D) 632
(E) 692
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PS03831

91 For each trip, a taxicab company charges $4.25 for

92.

the first mile and $2.65 for each additional mile or
fraction thereof. If the total charge for a certain trip
was $62.55, how many miles at most was the trip?

(A) 21
B) 22
€ 23
(D) 24
(E) 25
Arithmetic

Subtracting the charge for the first mile leaves a
charge of $62.55 — $4.25 = $58.30 for the miles
after the first mile. Divide this amount by $2.65
to find the number of miles to which $58.30
28.30 _ 22 miles. Therefore, the
2.65

total number of miles is at most 1 (the first mile)
added to 22 (the number of miles after the first
mile), which equals 23.

corresponds:

The correct answer is C.

PS12857

When 24 is divided by the positive integer n, the
remainder is 4. Which of the following statements
about n must be true?

[.  niseven.

II.  nisamultiple of 5.

. nis afactor of 20.

(A) Il only

(B)  Iand Il only
(C)  Iand il only
(D) Nand Il only

(E) 1, 1l,and lll

Arithmetic

Since the remainder is 4 when 24 is divided by
the positive integer # and the remainder must be
less than the divisor, it follows that 24 = gn + 4 for
some positive integer g and 4 < n, or gn =20 and
n > 4. It follows that n =5, or =10, or n =20
since these are the only factors of 20 that exceed 4.

I. 7 is not necessarily even. For example, 7

could be 5.

93.

94.

4.5 Answer Explanations

l. 7 is necessarily a multiple of 5 since the
value of 7 is either 5, 10, or 20.
l. 7 is a factor of 20 since 20 = g7 for some
positive integer g.
The correct answer is D.

PS12759
What is the thousandths digit in the decimal equivalent
53

5,000
A 0
B 1
€ 3

3

6

of

(D)
iE)

Arithmetic
53 106
5,000 10,000
digit is 0.

=0.0106 and the thousandths

The correct answer is A.

PS00986

The average (arithmetic mean) of the positive integers
X, y,and zis 3. If x< y < z, what is the greatest
possible value of z?

(A)
(B)
(€
(D)
(E)

O 00 N O O

Algebra

xty+z

It is given that =3,orx+y+z=9,

or z=9 + (—x —y). It follows that the greatest
possible value of z occurs when —x — y=—( x + y)
has the greatest possible value, which occurs
when x + y has the least possible value. Because
x and y are different positive integers, the least
possible value of x + y occurs when x = 1 and

y = 2. Therefore, the greatest possible value of z
is9-1-2=6.

The correct answer is B.
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PS00774
What is the least integer z for which (0.000125)
(0.0025)(0.00000125) x 10?2 is an integer?

(A) 18
(B) 10
(C) 0
(D) -10
(E) -18
Arithmetic

Considering each of the three decimal numbers
in parentheses separately, we know that 0.000125
X 10 is the integer 125,0.0025 x 10*is the
integer 25, and 0.00000125 x 10? is the integer
125. We thus know that (0.000125) x 10 x
(0.0025) x 10* x (0.00000125) x 10% =
(0.000125)(0.0025)(0.00000125) x 106 x 10* x
108 = (0.000125)(0.0025)(0.00000125) x

106+ 4+8=(0.000125)(0.0025)(0.00000125) x 10
is the integer 125 x 25 x 125. We therefore know
that if z = 18, then (0.000125)(0.0025)
(0.00000125) x 107 is an integer.

Now, if the product 125 x 25 x 125 were divisible
by 10, then for at least one integer z less than 18,
(0.000125)(0.0025)(0.00000125) x 10% would be
an integer. However, each of the three numbers
being multiplied in the product 125 x 25 x 125 is
odd (not divisible by 2). We thus know that 125 x
25 x 125 is not divisible by 2 and is therefore
odd. Because only even numbers are divisible by
10, we know that 125 x 25 x 125

is not divisible by 10. We thus know that 18 is
the Jeast integer z such that (0.000125)(0.0025)
(0.00000125) x 10%is an integer.

Note that it is not necessary to perform the
multiplication 125 x 25 x 125.

The correct answer is A.

100.

101.

4.5 Answer Explanations

PS08407

The average (arithmetic mean) length per film for a
group of 21 films is t minutes. If a film that runs for
66 minutes is removed from the group and replaced
by one that runs for 52 minutes, what is the average
length per film, in minutes, for the new group of films,
in terms of t?

) t+%
(B) t—%
© 21t+14
) t+§
(E) t%
Arithmetic

Let § denote the sum of the lengths, in minutes,
of the 21 films in the original group. Since the

average length is # minutes, it follows that 2% = £,

If a 66-minute film is replaced by a 52-minute
film, then the sum of the lengths of the 21 films
in the resulting group is § - 66 + 52 =§ - 14,
Therefore, the average length of the resulting
21 films is SiH:i—H:f—g.

21 21 21 3
The correct answer is B.
PS08051
An open box in the shape of a cube measuring
50 centimeters on each side is constructed from
plywood. If the plywood weighs 1.5 grams per square
centimeter, which of the following is closest to the total
weight, in kilograms, of the plywood used for the box?
(1 kilogram = 1,000 grams)

A 2
B 4
€ 8
D) 13

E) 19
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Algebra; Arithmetic

A If xis an integer, y is an integer since y = x
'Thus, the line given by y = x contains
points with integers as both coordinates.

B If x is an integer, then if y were an integer,
then y — x would be an integer. But,

y—x= % and % is NOT an integer. Since
assuming that y is an integer leads to a
contradiction, then y cannot be an integer and
the line given by y =« + % does NOT contain

any points with integers as both coordinates.

Since there can be only one correct answer, the
lines in C, D, and E need not be checked, but for
completeness,

C Ifxisaninteger,x +5 is an integer and
so y is an integer since y = x + 5. Thus, the
line given by y = x + 5 contains points with
integers as both coordinates.

D  If x is an even integer, 0 is an integer and
so y is an integer since y = —«. Thus, the
line given by y = T contains points with

integers as both coordinates.

E  If xis an even integer, %x is an integer and
—x + 5 is also an integer so y is an integer
since. y= ;x + 5. Thus, the line given by
y= ~x+5 contains points with integers as

both coordinates.

The correct answer is B.

PS04160

A certain financial institution reported that its assets
totaled $2,377,366.30 on a certain day. Of this
amount, $31,724.54 was held in cash. Approximately
what percent of the reported assets was held in cash
on that day?

(A)  0.00013%
(B) 0.0013%
(C) 0.013%
(D) 0.13%

(E) 1.3%

106.

4.5 Answer Explanations

Arithmetic

The requested percent can be estimated by
converting the values into scientific notation.

31,724.54
2,377,366.30
3.172454x10*
2.37736630x10°
_ 3172454 10*
2.37736630 10°

_ 3172454 42
237736630

value as fraction

convert to scientific
notation

arithmetic property of
fractions

subtract exponents

= é x 1072 approximate

=1.5% 102 convert to decimal fraction
= 0.015 multiply

=1.5% convert to percent

A more detailed computation would show that
1.3% is a better approximation. However, in order
to select the best value from the values given as
answer choices, the above computation is sufficient.

The correct answer is E.

AB
+ BA
PS09820 AAC
In the correctly worked addition problem shown, where
the sum of the two-digit positive integers AB and BA is

the three-digit integer AAC, and A, B, and C are different
digits, what is the units digit of the integer AAC ?

A 9
(B) 6
© 3
D) 2
(E) O
Arithmetic

Determine the value of C.

Itis given that (104 + B) + (10B+ A) =

1004+ 104 + Cor 114+ 11B=1104 + C. Thus,
11B-994=C, or 11(B—-9A4) = C. Therefore, Cis
divisible by 11, and O1is the only digit that is
divisible by 11.

The correct answer is E.






To solve this problem it is not necessary to show

m—v .
that — always gives the correct number

of even integers. However, one way this can be
done is by the following method, first shown for
a specific example and then shown in general.
For the specific example, suppose v = 15 and

m = 144.Then a list—call it the first list—of the
even integers greater than v and less than m is 16,
18,20, ..., 140, 142. Now subtract 14 (chosen so
that the second list will begin with 2) from each
of the integers in the firstlist to form a second
list, which has the same number of integers as the
first list: 2, 4, 6, ..., 128. Finally, divide each of the
integers in the second list (all of which are even)
by 2 to form a third list, which also has the same
number of integers as the first list: 1, 2, 3, ..., 64.
Since the number of integers in the third list is
64, it follows that the number of integers in the
first list is 64. For the general situation, the first
list is the following list of even integers: v + 1,
v+3,v+5,...,m—4, m—2. Now subtract the
even integer v — 1 from (i.e., add —v + 1 to) each of
the integers in the first list to obtain the second
list: 2,4,6,...,m—v—3, m—v—1.(Note, for
example, that m— 4 - (v—-1)=m—-v-3.)
Finally, divide each of the integers (all of which
are even) in the second list by 2 to obtain the

third list: 1, 2, 3, m’m—w—3’ cend el
2 2

Since the number of integers in the third list is

711_—; j—l, it follows that the number of integers

) .o m—v-1
in the first list is .

The correct answer is B.

110.

111,

4.5 Answer Explanations

Ps02378

A positive integer is divisible by 9 if and only if the
sum of its digits is divisible by 9. If n is a positive
integer, for which of the following values of k is
25 x 10" + k x 102 divisible by 9 ?

(A) 9
(B) 16
(C) 23
(D) 35
(E) 47
Arithmetic

Since 7 can be any positive integer, let 7 = 2.
Then 25 x 10" =2,500, so its digits consist of the
digits 2 and 5 followed by two digits of 0. Also,

k x 10%" = % x 10,000, so its digits consist of the
digits of 4 followed by four digits of 0. Therefore,
the digits of (25 x 10”) + (& x 10?") consist of the
digits of 4 followed by the digits 2 and 5, followed
by two digits of 0. The table below shows this for
n=2and £=35:

25x10"= 2500
35 x 102" = 350,000
(25 x 107 + (35 x 10%%) = 352,500

Thus, when 7 = 2, the sum of the digits of

(25 x 10" + (£x 10*") will be 2 + 5 = 7 plus the
sum of the digits of 4. Of the answer choices,
this sum of digits is divisible by 9 only for £ =47,
which gives 2 +5 + 4 + 7 = 18. It can also be
verified that, for each positive integer 7, the

only such answer choice is 2= 47, although this
additional verification is not necessary to obtain
the correct answer.

The correct answer is E.

PS17806

The perimeter of rectangle A is 200 meters. The length
of rectangle Bis 10 meters less than the length of
rectangle A and the width of rectangle Bis 10 meters
more than the width of rectangle A. If rectangle Biis a
square, what is the width, in meters, of rectangle A?

A 10
B 20
C) 40
D) 50
E) 60

123
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Arithmetic

Consider the table below in which 7 represents
the total number of students in the dormitory.

!
Since 7 of the students are first-year students and

the rest are second-year students, it follows that
! of the students are second-year students, and so
the totals for the first-year and second-year columns
are both 0.57" Since % of the first-year students
have not declared a major, it follows that the middle
entry in the first-year column is % (0.57)=0.4T

and the first entry in the first-year column is
0.5T-0.4T=0.1T Since the fraction of
second-year students who have declared a major
is 3 times the fraction of first-year students who
have declared a major, it follows that the first entry
in the second-year column is 3(0.17") = 0.37 and
the second entry in the second-year column is
0.57 - 0.37' = 0.27. Thus, the fraction of students

that are second-year students who have not

declared a major is -1 0.3 = %
B First- | Second- h
year | year Total
Declared major 0.17 |1 0.3T 0.4T
“Not declared major | 0.47 [ 0.2T 0.6T
&Total 05T |0.5T T

The correct answer 1s B.

PS09050

If the average (arithmetic mean) of x, y, and zis 7x and
x = 0, what is the ratio of x to the sum of yand z?

(A) 1:21
(B)  1:20
(€ 16
D) 61
(E) 20:1

116.

117

4.5 Answer Explanations

Algebra

Given that the average of «, y, and z is 7x, it

x+y+z

follows that =7x,0orx+ y+z=2lx,

or y + z = 20x. Dividing both sides of the last

1
equation by 20(y + z) gives —— = , so the

z
20 y+=z
ratio of x to the sum of y and z is 1:20.

The correct answer is B.

PS02352

In the coordinate plane, line k passes through the
origin and has slope 2. If points (3,y) and (x,4) are on
line k, then x +y =

(Ab 35
B 7
C 8
D 1
£) 94
Algebra

Since line £ has slope 2 and passes through the
origin, the equation of line £ is y = 2x. If the
point (3,y) is on line 4, then y = 2(3) = 6. If the
point (x,4) is on line £, then 4 = 2x and so x = 2.
Therefore, x + y=6 +2=8.

The correct answer is C.

PS08661

If a, b, and c are constants, a> b > ¢, and

X3 = x=(x - a)x - b)(x — ¢) for all numbers x, what is
the value of b ?

(A -3

B -1

€ 0

D)

() 3

Algebra

Since (x —a)(x - 8)(x - ) =a® - x=(x® - 1) =
x(x+1)(x-1)=(x- 0)(x - 1)(x + 1) then 4, b,
and care 0, 1, and -1 in some order. Since a >
b > ¢, it follows thata=1,4=0,and c =-1.

The correct answer is C.

125
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PS11454

In the xy-plane, the points (c,d), (c,—d), and (-c,—d) are
three vertices of a certain square. If c <0 and d > 0,
which of the following points is in the same quadrant
as the fourth vertex of the square?

(A (-5,-3)
B) (-5,3)
€) (5,-3)
(D) (3,-5)
(E) (3,5
Geometry

Because the points (¢,d) and (¢,—d) lie on the same
vertical line (the line with equation x =), one
side of the square has length 24 and is vertical.
Therefore, the side of the square opposite this side
has length 24, is vertical, and contains the vertex
(—¢,~d). From this it follows that the remaining
vertex is (—c,d), because (—,) lies on the same
vertical line as (—¢,~d) (the line with equation

x =—c) and these two vertices are a distance 24
apart. Because ¢ < 0 and 4> 0, the point (—,d) has
positive x-coordinate and positive y-coordinate.
'Thus, the point (—¢,4) is in Quadrant I. Of the

answer choices, only (3,5) is in Quadrant L.

The correct answer is E.

PS05470

If the amount of federal estate tax due on an estate
valued at $1.35 million is $437,000 plus 43 percent
of the value of the estate in excess of $1.25 million,
then the federal tax due is approximately what percent
of the value of the estate?

30%
35%
40%
45%
50%

m OO w»

4.5 Answer Explanations

Arithmetic

'The amount of tax divided by the value of the
estate is

[0.437 + (0.43)(1.35 — 1.25)] milion value as

124.

1.35 miltion fraction
0.437 + (0.43)(0.1) 3 .
arithmetic
1.35
0.48 _ 48 arithmetic
1.35 135

By long division, A48 is approximately 35.6, so
135

the closest answer choice is 35%.

Alternatively, % can be estimated by

48 6 _6 _1

— =~ = — === 33%, so the closest answer
136 17 18 3

. 48 . 48
choice is 35%. Note that — is greater than 36’

and o is greater than i, so the correct value is
17 18

greater than 33%, which rules out 30% being the
closest.

The correct answer is B.

PS05924

If i =x%, then x =

10*
(A) 0.3
(B) 0.03
() 0.003
(D) 0.0003
(E) 0.00003
Arithmetic

! .
Given that —; = %%, and writing x% as =2 - , it
10 100

follows that 184 = 130. Multiplying both sides by
300 _ 300 _ 3

0.03.

100 gives x = — = =
10 10,000 100

'The correct answer is B.
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PS07058

David used part of $100,000 to purchase a house. Of

the remaining portion, he invested % of it at 4 percent

?
simple annual interest and é of it at 6 percent simple

annual interest. If after a year the income from the
two investments totaled $320, what was the purchase
price of the house?

(A)  $96,000
(B) $94,000
(C) $88,000
(D) $75,000
(E)  $40,000
Algebra

Let x be the amount, in dollars, that David used
to purchase the house. Then David invested

(100,000 - x) dol]ars,% at 4% simple annual
interest and % at 6% simple annual interest. After
one year the total interest, in dollars, on this
iélvestment was %(100,000 - x)(0.04) +
5(100,000 - x)(0.06) = 320. Solve this equation

to find the value of «.

% (100,000 - %)(0.04) +
2 .
3 (100,000 — x)(0.06) = 320  given
(100,000 — x)(0.04) +
2(100,000 — x)(0.06) = 960  multiply both
sides by 3
4,000 — 0.04x +
12,000 — 0.12x = 960  distributive
property
16,000 - 0.16x = 960  combine like
terms
16,000 — 960 = 0.16x add
0.16x— 960 to
both sides
100,000 - 6,000 =x divide both
sides by 0.16
94,000 =x

Therefore, the purchase price of the house
was $94,000.

The correct answer is B.

129.

130.
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PS11537

In the sequence xg, X1, X2, ..., X;, each term from x; to
Xy is 3 greater than the previous term, and each term
from x, .1 to x; is 3 less than the previous term, where
n and k are positive integers and k< n. If xg=x,=0
and if x, = 15, what is the value of n?

(A) 5
B 6
€ 9
D) 10
(E) 15
Algebra

Since x5 =0 and each term from x; to x; is 3
greater than the previous term, then

%, =0+ (£)(3). Since x;, = 15, then 15 = 34 and
%£=15. Since each term from %, , 1 to x,, is 3 less
than the previous term, then x, = x; - (n - £)(3).
Substituting the known values for x;, x,, and £
gives 0 =15 - (n - 5)(3), from which it follows
that 37 =30 and » = 10.

The correct answer is D.

Note: Not drawn to scale.
PS11145

In the figure shown above, line segment QR has length
12, and rectangle MPQT is a square. If the area of
rectangular region MPRS is 540, what is the area of
rectangular region TQRS?

(A) 144
B) 216
(C) 324
(D) 360
(E) 396

129






134,

PS00904

The figure shown above consists of three identical
circles that are tangent to each other. If the area of the
shaded region is 64+/3 — 32z, what is the radius of
each circle?

(A 4
B 8
(C) 16
(D) 24
(E) 32
Geometry

Let 7 represent the radius of each circle. Then the
triangle shown dashed in the figure is equilateral
with sides 27 units long. The interior of the
triangle is comprised of the shaded region and
three circular sectors. The area of the shaded
region can be found as the area of the triangle
minus the sum of the areas of the three sectors.
Since the triangle is equilateral, its side lengths
are in the proportions as shown in the diagram
below. The area of the interior of the triangle is

%(27’)(7’\/5)2 3.

Each of the three sectors has a central angle of
60° because the central angle is an angle of the
equilateral triangle. Therefore, the area of each

1

sector is ﬂ = — of the area of the circle. The
360 6

sum of the areas of the three sectors is then

3(%ﬂ72 j . %ﬂ?z.Thus, the area of the shaded

135.

136.

4.5 Answer Explanations

region is r*\J3 —%ﬂ:rl =72 (\/g—%n'j But, this

area is given as 64~/3 — 327 = 64(\/5—%77:)
Thus 72 = 64, and r= 8.

The correct answer is B.

P$S02053

In a numerical table with 10 rows and 10 columns,
each entry is either a 9 or a 10. If the number of 9s in
the nth row is n -1 for each n from 1 to 10, what is
the average (arithmetic mean) of all the numbers in the
table?

(A) 9.5
(B) 9.50
(C) 955
(D) 9.65
(E) 9.70
Arithmetic

There are (10)(10) = 100 entries in the table. In
rows1,2,3, ..., 10, the number of 9550, 1, 2, ...,
9, respectively, giving a totalof 0+ 1 +2+... +9=
45 entries with a 9. This leaves a total of

100 — 45 = 55 entries with a 10. Therefore, the
sum of the 100 entries is 45(9) + 55(10) =

405 + 550 = 955, and the average of the

100 entries is 955 =9.55
100

The correct answer is C.

PS08485

A positive integer nis a perfect number provided that
the sum of all the positive factors of n, including 1 and
n, is equal to 2n. What is the sum of the reciprocals of
all the positive factors of the perfect number 28 ?

1
(A) 1

56
(B) 27
C) 2
D) 3
(E) 4
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Geometry
.
_\\
\\
N\
\ ;
A= —N

Let 4 and B be the endpoints of one of the sides
of the hexagon and let Cbe the center of the

hexagon. Then the degree measure of ZACB is
360

e 60 and the sum of the degree measures of

Z/ABC and ZBAC is 180 — 60 = 120. Also, since
AC = BC, the degree measures of Z4BC and
ZBAC are equal. Therefore, the degree measure of
each of ZABC and ZBAC is 60. Thus, AABC is an
equilateral triangle with side length 4B = 80. It
follows that the length of a diagonal through the
center of the hexagon is 2(4C) = 2(80) = 160.

The correct answer is D.

Q R

PS03695

In the figure shown, PQRSTU is a regular polygon with
sides of length x. What is the perimeter of triangle PRT
in terms of x ?

X3
B) xJ3

3xy/3
(C) 5
D) 3x/3
(E) 4xJ3

141.

4.5 Answer Explanations

Geometry

Since PQRSTU is a regular hexagon, APQR,
ARST; and ATUP are the same size and shape,
so PR = RT'= TP and the perimeter of APRT is
3(PR). Note that in the figure above, PORSTU
is partitioned into four triangles. The sum of the
degree measures of the interior angles of each
triangle is 180°. The total of the degree measures
of the interior angles of these four triangles is
equal to the sum of the degree measures of the six
interior angles of PORSTU. Since PQRSTU is a
regular hexagon, each of ZUPQ, ZPQOR, ZQRS,
ZRST, Z8TU, and ZTUP has the same measure,
(4)(180°)

which is 7 = 120°.
Q
2 v R

In the figure above, APQR is isosceles with
PQ = QR = x.The measure of ZPQR is 120°,
and the measure of ZP = the measure of
JR= 180 ; 120
to PR and PV'= VR. Since APVQis a
30°-60°-90° triangle, its side lengths are in the
ratio 1:\/5:2, and so PV'= x—zé and PR = /3.
'Therefore, the perimeter of APRT is

3(x+/3) = 3x/3 .

=30°. QV is perpendicular

1}16 correct answer 1S D

P811785

In a certain medical survey, 45 percent of the people
surveyed had the type A antigen in their blood and 3

percent had both the type A antigen and the type B
antigen. Which of the following is closest to the

percent of those with the type A antigen who also had
the type B antigen?

() 1.35%
(B) 6.67%
(©) 13.50%
(D) 15.00%

()  42.00%
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'The correct answer is A.

PS08729
For every even positive integer m, f(m) represents the

product of all even integers from 2 to m, inclusive. For
example, f(12) =2 x4 x 6 x 8 x 10 x 12. What is the

greatest prime factor of f{24) ?

(A 23
B) 19
c 17
Dy 13
(E) 11
Arithmetic

Rewriting /(24) =2x4x6x8x10x12x 14 x ...
Xx20X22x24as2x4x2(3)x8x2(5) x12x
2(7) x ...x 20 x 2(11) x 24 shows that all of the
prime numbers from 2 through 11 are factors of
"f24). The next prime number is 13, but 13 is not
a factor of f{24) because none of the even integers
from 2 through 24 has 13 as a factor. Therefore,
the largest prime factor of £(24) is 11.

'The correct answer is E.

P

Note: Not drawn to scale.
PS08572
In pentagon PQRST, PQ =3, QR=2, RS=4, and
ST = 5. Which of the lengths 5, 10, and 15 could be
the value of PT?

(A)  5only

(B) 15 only

(C)  5and 10 only
(D) 10 and 15 only
(E) 5,10, and 15

4.5 Answer Explanations

Geometry

In the figure above, diagonals 70Q and 7R have
been drawn in to show A7TRS and ATRQ. Because
the length of any side of a triangle must be less
than the sum of the lengths of the other two sides,
RT<5+4=9in ATRS,and QT < RT +2

in ATRQ. Since RT'<9,then RT+2<9+2=11,
which then implies Q7' < 11. Now, PT'< QT+ 3in
ATQP,and since Q7T'< 11, 0T+3 <11+ 3=14.1t
follows that PT"< 14. Therefore, 15 cannot be the
length of PT since 15 £14.

2 R

Note: Not drawn to scale.

To show that 5 can be the length of PT, consider
the figure above. For ATQP, the length of any
side is less than the sum of the lengths of the
other two sides as shown below.

For ARQT, the length of any side is less than
the sum of the lengths of the other two sides as
shown below.

RT =8<9=7+2=0T+0R

RQ=2<15=7+8=QT+RT
0T =7<10=2+8=0QR+RT
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PS04987

If the variables X, Y, and Z take on only the values 10,
20, 30, 40, 50, 60, or 70 with frequencies indicated by
the shaded regions above, for which of the frequency
distributions is the mean equal to the median?

(A)  Xonly
(B) Yonly
(C)  Zonly
(D) XandY
() XandZ
Arithmetic

'The frequency distributions for both X and Z are
symmetric about 40, and thus both X and Z have
mean = median = 40. Therefore, any answer

choice that does not include both X and Z can be

eliminated. This leaves only answer choice E.

The correct answer is E.

149.

PS15538

When the figure above is cut along the solid lines,
folded along the dashed lines, and taped along the
solid lines, the result is a model of a geometric solid.
This geometric solid consists of 2 pyramids, each with
a square base that they share. What is the sum of the
number of edges and the number of faces of this
geometric solid?

(A) 10
B 18
(C) 20
(D) 24
(E) 25

A geometric solid consisting of 2 pyramids, each
with a square base that they share, is shown in the
figure above. From the figure it can be seen that

the solid has 12 edges and 8 faces. Therefore, the
sum of the number of edges and the number of

faces of the solid is 12 + 8 = 20.

Alternatively, the solid has 7 + 5 = 12 edges

because each edge in the solid is generated from
either a dashed segment (there are 7 dashed
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PS02955

A certain university will select 1 of 7 candidates
eligible to fill a position in the mathematics department
and 2 of 10 candidates eligible to fill 2 identical
positions in the computer science department. If none
of the candidates is eligible for a position in both
departments, how many different sets of 3 candidates
are there to fill the 3 positions?

(n 42
B 70
(C) 140
(D) 165
() 315
Arithmetic

To fill the position in the math department,

1 candidate will be selected from a group of

7 eligible candidates, and so there are 7 sets of

1 candidate each to fill the position in the math
department. To fill the positions in the computer
science department, any one of the 10 eligible
candidates can be chosen for the first position
and any of the remaining 9 eligible candidates
can be chosen for the second position, making

a total of 10 x 9 =90 sets of 2 candidates to fill
the computer science positions. But, this number
includes the set in which Candidate A was
chosen to fill the first position and Candidate B
was chosen to fill the second position as well as
the set in which Candidate B was chosen for the
first position and Candidate A was chosen for
the second position. These sets are not different
essentially since the positions are identical and
in both sets Candidates A and B are chosen

to fill the 2 positions. Therefore, there are

229 =45 sets of 2 candidates to fill the computer

science positions. Then, using the multiplication
principle, there are 7 x 45 = 315 different sets of
3 candidates to fill the 3 positions.

The correct answer is E.

153.

154.

4.5 Answer Explanations

PS06189

A survey of employers found that during 1993
employment costs rose 3.5 percent, where
employment costs consist of salary costs and
fringe-benefit costs. If salary costs rose 3 percent and
fringe-benefit costs rose 5.5 percent during 1993,
then fringe-benefit costs represented what percent of
employment costs at the beginning of 1993 ?

(A) 16.5%
(B) 20%
(C) 35%
D) 55%

(
()  65%

Algebra; Arithmetic

Let E represent employment costs, § represent
salary costs, and F represent fringe-benefit

costs. Then E = §+ F. An increase of 3 percent

in salary costs and a 5.5 percent increase in
fringe-benefit costs resulted in a 3.5 percent
increase in employment costs. Therefore

1.038 +1.055F=1.035E.But, E= S+ F, so
1.038+ 1.055F=1.035(S + F) =1.035S8 + 1.035F.

Combining like terms gives

(1.055 - 1.035)F=(1.035 - 1.03)§ or

0.02F = 0.0055. Then, § = 292 7 — 4 F Thus,
0.005

since £ = S+ F, it follows tHat E=4F+ F=S5F.

Then, F'as a percent of E is F_F _1_ 20%.

E S5F 5

The correct answer is B.

PS02528

The subsets of the set {w, x, y} are {w}, (X, {y}, (w, x},
{w, ¥}, {x, y}, {w, x, y}, and { } (the empty subset). How
many subsets of the set {w, x, ¥, z} contain w?

(A)  Four
(B) Five

(C)  Seven
(D) Eight
(E)  Sixteen
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To find the value of N, first note that no selection
of 5 books can contain all paperbacks, since there
are only 4 paperback books. Thus, the value of V
is equal to the number of selections of 5 books
that contain all hardbacks, which is equal to 6
since there are 6 ways that a single hardback can
be left out when choosing the 5 hardback books.
It follows that the number of selections of 5

books containing at least one paperback and at
least one hardback is 7- N=252 — 6 = 246.

’Ille correct answer is D.

PS03774

If x is to be chosen at random from the set {1, 2, 3, 4}
and y is to be chosen at random from the set {5, 6, 7},
what is the probability that xy will be even?

n é
®) %
© 3
D) %
(E) %
Arithmetic; Algebra

By the principle of multiplication, since there are
4 elements in the first set and 3 elements in the
second set, there are (4)(3) = 12 possible products
of xy, where x is chosen from the first set and y is
chosen from the second set. These products will
be even EXCEPT when both x and y are odd.
Since there are 2 odd numbers in the first set and
2 odd numbers in the second set, there are (2)(2) =
4 products of x and y that are odd. This means
that the remaining 12 — 4 = 8 products are even.

Thus, the probability that xy is even is % _2

The correct answer is D.

159.

160.

4.5 Answer Explanations

PSQ4254

The function fis defined for each positive three-digit
integer nby fin) = 2¥3¥ 52, where x, y, and z are the
hundreds, tens, and units digits of n, respectively. If m
and v are three-digit positive integers such that

fim) = 9fv), thenm — v =

(A) 8
B 9
c) 18
(D) 20
(E) 80
Algebra

Let the hundreds, tens, and units digits of

m be A, B, and C, respectively; and let the
hundreds, tens, and units digits of v be 4, 4,
and ¢, respectively. From f{m) = 9fv) it follows
that 24355€ ='9(243/5% = 3%(243/5%) = 2435+ 25¢,
Therefore,A=a,B=5+2,and C =c¢. Now

calculate 7 — v.

m—-ov= (1004 + 10B + O)
— (100 + 104 + ¢)

= (100a + 10(6 + 2) + ¢)
— (1002 + 104 + ¢)

= 10(6+2)- 105

place value
property
obtained above

combine like

terms

= 106+ 20-105 distributive
property

= 20 combine like
terms

The correct answer is D.
PS06312

If 1030 — 74 is written as an integer in base 10
notation, what is the sum of the digits in that integer?

(A) 424
(B) 433
(C) 440
(D) 449

(E) 467
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Algebra
Given that 4 < 7—;—96-, it follows that 12 < 7 — «.

Then, 5 < —« or, equivalently, x < —5.

1. 1If4 <h, then x < -5.1f 5 < x were true

then, by combining 5 < x and x < -5, it
would follow that 5 < -5, which cannot be
true. Therefore, it is not the case that, if

7—x
4 < ——, then Statement I must be true. In

fact, Statement I is never true.

I If4< 7—;—” then x < -5, and it follows that

x+ 3 <-2.Since -2<0,then x+3 <0 and
|+ 3| = ~(x+ 3). If x + 3 < -2, then (s + 3) > 2
and by substitution, |x+ 3| > 2. Therefore,
Statement II must be true for every value of

x such that x < -5. Therefore, Statement 11
. 7—x
must be true if 4 <

1L If4< 7—gﬁ,then w< -5 andw 4+ § <0 But if

x+ 5 <0, then it follows that —(x+ 5) >0

and so —(x + 5) is positive. Therefore
—x

Statement III must be true if 4 < Z

'The correct answer is D.

PS08654

A certain right triangle has sides of length x, y, and z,
where x < y < z. If the area of this triangular region is 1,

which of the following indicates all of the possible
values of y ?

n y>2

(B) ~\{2—§-<y<J§

V2 V3
(C) Fhths s
G 2
(D) T<y<?
V3
(E) y<T

165.

4.5 Answer Explanations

Geometry; Algebra

Since «, y, and z are the side lengths of a right
triangle and x < y < z, it follows that x and y are
the lengths of the legs of the triangle and so the

area of the triangle is %xy. But, it is given that
the area is 1 and so %xy =1.Then, xy =2 and
y= g Under the assumption that «, y, and z

%
are all positive since they are the side lengths of

a triangle, x < y implies 1.1 ondthen252

X X

But, y = g, so by substitution, y > 2, which
x

implies that y? > 2 since y is positive. Thus, y > V2.

Alternatively, if x < /2 and y < /2 then xy < 2.
Ifx>\/§andy>\/§,thenxy>2.But,xy=2 S0
one of x or y must be less than V2 and the other
must be greater than v/2. Since x < , it follows
thatx<x/2-<y andy>\[2_.

'The correct answer is A.

PS14397
On a certain day, a bakery produced a batch of rolls at

a total production cost of $300. On that day, % of the

rolls in the batch were sold, each at a price that was
50 percent greater than the average (arithmetic mean)
production cost per roll. The remaining rolls in the
batch were sold the next day, each at a price that was
20 percent less than the price of the day before. What
was the bakery’s profit on this batch of rolls?

(A)  S$150
(B) S144
€ $132
(D) $108
(E)  $90
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by the formula (Z] p*(1— p)". For the problem

at hand, it is given that each child is equally
likely to be a boy or a girl, and so p = % Thus,

the probability of having exactly 2 girls born to a
couple with 4 children is

(-5
o402

The correct answer is A.

PS015e4

The closing price of Stock X changed on each trading
day last month. The percent change in the closing
price of Stock X from the first trading day last month
to each of the other trading days last month was less
than 50 percent. If the closing price on the second
trading day last month was $10.00, which of the
following CANNOT be the closing price on the last
trading day last month?

(a)  $3.00
(B  $9.00
(C)  $19.00
(D)  $24.00
() $29.00

Arithmetic

Let Pbe the first-day closing price, in dollars, of
the stock. It is given that the second-day closing
10

+ n%

price was (1 + #n%)P = 10,s0 P= . , for

some value of z such that —50 < 7 < 50. Therefore,

Pis between 10 ~ 6.67 and 10
1+0.50 1-0.50

Hence, if Q is the closing price, in dollars, of

the stock on the last day, then Q is between
(0.50)(6.67) = 3.34 (50% decrease from the
lowest possible first-day closing price) and
(1.50)(20) = 30 (50% increase from the greatest
possible first-day closing price). The only answer
choice that gives a number of dollars not between
3.34 and 30 is the first answer choice.

= 20.

The correct answer is A.

4.5 Answer Explanations

PS02389

169. In the figure above, point O is the center of the circle

and OC = AC = AB. What is the value of x ?

(A) 40

(B) 36

(C) 34

D) 32

() 30

Geometry

I/ - _\I
D B

Consider the figure above, where DBisa
diameter of the circle with center O and 4D is a
chord. Since OC =AC, AOCA is isosceles and so
the base angles, Z40C and Z0AC, have the same
degree measure. The measure of Z4OC is given as
x°, so the measure of £L0AC is x°. Since AC = AB,
ACAB is isosceles and so the base angles, Z4CB
and ZABC, have the same degree measure. The
measure of each is marked as y°. Likewise, since
OD and OA are radii of the circle, OD = 04, and
ADOA is isosceles with base angles, Z4DO and
ZDAO, each measuring z°. Each of the following

statements is true:
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PS16977

A certain grocery purchased x pounds of produce for
p dollars per pound. If y pounds of the produce had to
be discarded due to spoilage and the grocery sold the
rest for s dollars per pound, which of the following
represents the gross profit on the sale of the produce?

(A (x-Ys-xp
B) (x-yp-ys
(C) (s-ply-xp
D)  xp-ys

(B)  (x-y(s-p

Algebra

Since the grocery bought x pounds of produce for
2 dollars per pound, the total cost of the produce
was xp dollars. Since y pounds of the produce

was discarded, the grocery sold x - y pounds

of produce at the price of s dollars per pound,
yielding a total revenue of (x — y)s dollars. Then,
the grocery’s gross profit on the sale of the
produce is its total revenue minus its total cost or

(3 = y)s = xp dollars.

‘The correct answer 1s A.

PS1@990

If x, y, and z are positive integers such that x1s a
factor of y, and xis a multiple of z, which of the
following is NOT necessarily an integer?

@ =2
zZ
| L£
X
© 2L
Z
o =
Z
6 =
X
Arithmetic

Since the positive integer x is a factor of y, then

y = kx for some positive integer 4. Since x is a
mult iple of the positive integer z, then x = mz for
some positive integer 7.

174.

4.5 Answer Explanations

Substitute these expressions for x and/or y into
each answer choice to find the one expression
that is NOT necessarily an integer.

x+z mzt+z (m+1)z

A -=m+1, which
z z z
MUST be an integer
p 22 :—}—,+E:&—x+i=k+l,which
x X x x mz m
NEED NOT be an integer

Because only one of the five expressions need not
be an integer, the expressions given in C, D, and
E need not be tested. However, for completeness,

C *tY_matihe_mz+k(imz)  mz(l+k)
z P z &

= m(1+ %), which MUST be an integer

D L_"_ . hich MUST be an
2 Z
integer
g 2@ ich MUST be an
X X
integer

The correct answer is B.

PS08416

Running at their respective constant rates, Machine X
takes 2 days longer to produce w widgets than
Machine Y. At these rates, if the two machines together

produce %w widgets in 3 days, how many days would

it take Machine X alone to produce 2w widgets?

A 4
(B) 6
€ 8
(D) 10
(E) 12






I. If the plaque were E inches on a side, then
the width of the wooden strip would be
1 inch, and so 1 inch is a possible width for

the wooden strip.

II. If the plaque were 16 inches on a side, then
the width of the wooden strip would be
3 inches, and so 3 inches is a possible width
for the wooden strip.

III. If the plaque were @ inches on a side, then
the width of the wooden strip would be
4 inches, and so 4 inches is a possible

width for the wooden strip.

The correct answer is E.

4.5

3 .2

SEE

2o

8 b
(A) 16
B) 14
€ 3
(D)
(E) -1
Arithmetic
Work the problem:

B o3

5__ 8.

2_3

n

13_5 39-25 14

s 3.1 15 M.
) 37 10-9 1 "15°
3 5 15 15

'The correct answer is B.

Answer Explanations

15
1

=14






5.0

5.0 Data Sufficiency

Data sufficiency questions appear in the Quantitative section of the GMAT® exam. Multiple-choice
data sufficiency questions are intermingled with problem solving questions throughout the section. You

will have 62 minutes to complete the Quantitative section of the GMAT exam, or about 2 minutes to
answer each question. These questions require knowledge of the following topics:

* Arithmetic
* Elementary algebra

» Commonly known concepts of geometry

Data sufficiency questions are designed to measure your ability to analyze a quantitative problem,
recognize which given information is relevant, and determine at what point there is sufficient
information to solve a problem. In these questions, you are to classify each problem according to the five
fixed answer choices, rather than find a solution to the problem.

Each data sufficiency question consists of a question, often accompanied by some initial information,
and two statements, labeled (1) and (2), which contain additional information. You must decide
whether the information in each statement is sufficient to answer the question or—if neither statement
provides enough information—whether the information in the two statements together is sufficient. It
is also possible that the statements, in combination do not give enough information to answer the
question.

Begin by reading the initial information and the question carefully. Next, consider the first statement.
Does the information provided by the first statement enable you to answer the question? Go on to the
second statement. Try to ignore the information given in the first statement when you consider whether
the second statement provides information that, by itself, allows you to answer the question. Now you
should be able to say, for each statement, whether it is sufficient to determine the answer.

Next, consider the two statements in tandem. Do they, together, enable you to answer the question?

Look again at your answer choices. Select the one that most accurately reflects whether the statements
provide the information required to answer the question.
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5.1 Test-Taking Strategies

1. Do not waste valuable time solving a problem.

You only need to determine whether sufficient information is given to solve it.

Consider each statement separately.

First, decide whether each statement alone gives sufficient information to solve the problem. Be
sure to disregard the information given in statement (1) when you evaluate the information given
in statement (2). If either, or both, of the statements give(s) sufficient information to solve the
problem, select the answer corresponding to the description of which statement(s) give(s) sufficient
information to solve the problem.

. Judge the statements in tandem if neither statement is sufficient by itself.

It is possible that the two statements together do not provide sufficient information. Once you
decide, select the answer corresponding to the description of whether the statements together give
sufficient information to solve the problem.

. Answer the question asked.

For example, if the question asks, “What is the value of y ?” for an answer statement to be sufficient,
you must be able to find one and only one value for y. Being able to determine minimum or
maximum values for an answer (e.g., y = x + 2) is not sufficient, because such answers constitute a
range of values rather than the specific value of y.

Be very careful not to make unwarranted assumptions based on the images
represented.

Figures are not necessarily drawn to scale; they are generalized figures showing little more than
intersecting line segments and the relationships of points, angles, and regions. For example, if a
figure described as a rectangle looks like a square, do not conclude that it is actually a square just by
looking at the figure.



5.1 Test-Taking Strategies

If statement 1 is sufficient, then the answer must be A or D.

If statement 2 is not sufficient, then the answer must be A.

If statement 2 is sufficient, then the answer must be D.

If statement 1 is not sufficient, then the answer must be B, C, or E.

If statement 2 is sufficient, then the answer must be B.

If statement 2 is not sufficient, then the answer must be C or E.

If both statements together are sufficient, then the answer must be C.

If both statements together are still not sufficient, then the answer must be E.

Is Statement 1 Sufficient Alone? |

Is Statement 2 Sufficient Alone? Is Statement 2 Sufficient Alone?

Are Statements 1 & 2
Sufficient Together?
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178.

180

181

183

‘DS05148
Does 2x+8=127?

1) 2x+10=14

(2) 3x+8=14

DS01503

If Mis a set of consecutive even integers, is O in set
M?

(1)  -6isinset M.

(2) -2isinsetM

DS15510

(1)  Rita’s monthly salary is $4,000.

(2)  Either Rita’s monthly salary or Juanita's monthly
salary is $6,000.

DS13384
What is the value of the integer x ?

(1) x rounded to the nearest hundred is 7,200.
(2)  The hundreds digit of x is 2.

DS04644

Is 2x > 2y?
(1) x>y
(20 3x>3y

DS04636

(1) pis less than 4.

(2) qis less than 4.

0802779

In each quarter of 1998, Company M earned more

money than in the previous quarter. What was the
range of Company M's quarterly earnings in 19987

(1) Inthe 2nd and 3rd quarters of 1998, Company
M earned $4.0 million and $4.6 million,
respectively.

(2)  Inthe 1st and 4th quarters of 1998, Company
M earned $3.8 million and $4.9 million,
respectively.
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5.3 Sample Questions

DS04510

in a certain factory, hours worked by each employee in
excess of 40 hours per week are overtime hours and
are paid for at 1— times the employee’s regular hourly
pay rate. If an employee worked a total of 42 hours last
week, how much was the employee’s gross pay for the
hours worked last week?

(1) The employee's gross pay for overtime hours
worked last week was $30.

(2)  The employee's gross pay for all hours worked last
week was $30 more than for the previous week.
DSO01104

DS17640

In the quilting pattern shown above, a small square has
its vertices on the sides of a larger square. What is the
side length, in centimeters, of the larger square?

(1)  The side length of the smaller square is 10 cm.

(2)  Each vertex of the small square cuts 1 side of
the larger square into 2 segments with lengths in

the ratio of 1:2.
DS02589

Did Insurance Company K have more than $300 million
in total net profits last year?

(1) Last year Company K paid out $0.95 in claims for
every dollar of premiums collected.

(2)  Last year Company K earned a total of $150 million
in profits from the investment of accumulated
surplus premiums from previous years.
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DS05989
What is the value of 2% + 27%?

(1) x>0
(2) 4% +4%=23

DS13457
What is the ratio of cto d?

(1)  The ratio of 3c to 3dis 3 to 4.
(2) Theratioofc+3tod+3is4tob.

DS15099

A candle company determines that, for a certain
specialty candle, the supply function is p = mx + b,
and the demand function is p = m,x + b,, where p is

the price of each candle, x is the number of candles
supplied or demanded, and m;, m,, by, and b, are

constants. At what value of x do the graphs of the
supply function and demand function intersect?

(1) my = —=my =0.005
(2) by-by=6

. A -'_y _\é_ -m

PS12862
In the figure shown, lines k and m are parallel to each
other. Isx =27

(1) x=w

(20 y=180-w

0S13097

If k and £ are lines in the xy-plane, is the slope of k less
than the slope of £ ?

(1)  The xi ntercept of line k is positive, and the

x-i ntercept of line £ is negative.
(2) Lines k and £ intersect on the positive y-axis.
D309642
When the wind speed is 9 miles per hour, the wind-chill
factor wis given by

w=-17.366 + 1.19¢,

where tis the temperature in degrees Fahrenheit. If at
noon yesterday the wind speed was 9 miles per hour,
was the wind-chill factor greater than 0 ?

(1)  The temperature at noon yesterday was greater
than 10 degrees Fahrenheit.

(2)  The temperature at noon yesterday was less
than 20 degrees Fahrenheit.
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DS08852
What is the volume of the cube above?

(1) The surface area of the cube is 600 square inches.
(2)  The length of diagonal AB is 104/3 inches.

B

DS0358%
In the figure shown, quadrilateral ABCD is inscribed in a

circle of radius 5. What is the perimeter of quadrilateral
ABCD?

(1) The length of ABis 6 and the length of CD is 8.
(2) ACis a diameter of the circle.
DS05766

How many members of a certain legislature voted
against the measure to raise their salaries?

(1) % of the members of the legislature did not vote

on the measure.

(2)  If 5 additional members of the legislature had
voted against the measure, then the fraction of
members of the legislature voting against the

measure would have been %

DS05986
lfy=0,is|x =17
(1) x= kA
Y]
2 |x]=-x
DS08306
If x is a positive integer, what is the value of x ?

(1) X2 :i\f;
(2) N nandn=0.
DS07568

Is the median of the five numbers a, b, c, d, and e
equal to d?

(1) a<c<e
(2) b<d<c
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DS15863
Is the integer n a prime number?

1) 24<n<28

(2)  nis not divisible by 2 or 3.

DS03615

What is the average (arithmetic mean) annual salary of
the 6 employees of a toy company?

(1) If the 6 annual salaries were ordered from least
to greatest, each annual salary would be $6,300
greater than the preceding annual salary.

(2)  The range of the 6 annual salaries is $31,500.
DS17503

In a certain order, the pretax price of each regular pencil
was $0.03, the pretax price of each deluxe pencilwas
$0.05, and there were 50% more deluxe pencils than
regular pencils. All taxes on the order are a fixed percent
of the pretax prices. The sum of the total pretax price of
the order and the tax on the order was $44.10. What
was the amount, in dollars, of the tax on the order?

(1) The tax on the order was 5% of the total pretax
price of the order.
(2)  The order contained exactly 400 regular pencils.

DS06785
If mis an integer greater than 1, is m an even integer?

(1) 32is afactor of m.
(2) mis afactor of 32.

DS05657
If the set S consists of five consecutive positive
integers, what is the sum of these five integers?

(1)  Theinteger 11isin S, but 10is notin S.
(2)  The sum of the even integers in Sis 26.

DS17543
If x> 0, what is the value of x ?

1) x3-x=0

2) Yx-x=0

DS08307

A total of 20 amounts are entered on a spreadsheet
that has 5 rows and 4 columns; each of the

20 positions in the spreadsheet contains one amount.
The average (arithmetic mean) of the amounts in

row iis R; (1 < i< 5). The average of the amounts

in column jis C; (1 <j<4). What is the average of all
20 amounts on the spreadsheet?

(1) R1+R2+R3+R4+R5=550
(2) C1 + C2+ C3+ C4=44O
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DS13132

Was the range of the amounts of money that Company
Y budgeted for its projects last year equal to the range
of the amounts of money that it budgeted for its
projects this year?

(1)  Both last year and this year, Company Y budgeted
money for 12 projects and the least amount of
money that it budgeted for a project was $400.

(2)  Both last year and this year, the average
(arithmetic mean) amount of money that

Company Y budgeted per project was $2,000.

DS01633

If a, b, ¢, and d are numbers on the number line shown
and if the tick marks are equally spaced, what is the
value ofa+c¢?

1) a+b=-8
(20 a+d=0
DS06067

Is xm < ym?

1) x>y

(2) m<0
DS02899

If y=x2 - 6x+ 9, what is the value of x ?

1) y=0
(2) x+y=3

DS06810
What is the probability that Lee will make exactly 5
errors on a certain typing test?

(1) The probability that Lee will make 5 or more
errors on the testis 0.27.

(2)  The probability that Lee will make 5 or fewer
errors on the test is 0.85.

DS19208
If pis a positive integer, is 2° + 1 a prime number?

(1)  pis a prime number.
(2)  pis an even number.

DS02741
In the xy-plane, point (r,s) lies on a circle with center at
the origin. What is the value of r? + s2?

(1) The circle has radius 2.
(2)  The point (\/E—\/E) lies on the circle.
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DS02865
If nis positive, is +v/n >100?

(1) n-1>99
2 Jn+1 > 101

DS17150
Isxy>57?

(1) 1<x<3and2<y<4.

(20 x+y=5

DS17151

In Year X, 8.7 percent of the men in the labor force
were unemployed in June compared with 8.4 percent in
May. If the number of men in the labor force was the
same for both months, how many men were
unemployed in June of that year?

(1) In May of Year X, the number of unemployed men
in the labor force was 3.36 million.

(2)  In Year X, 120,000 more men in the labor force
were unemployed in June than in May.

DS17112 P 4
if x 2 0, what is the value of (Xj ?

XU
(1) p=gq
(2) x=3
DS17153

On Monday morning a certain machine ran
continuously at a uniform rate to fill a production
order. At what time did it completely fill the order that
morning?

(1) The machine began filling the order at 9:30 a.m.

(2)  The machine had filled % of the order by
10:30 a.m. and g of the order by 11:10 a.m.

0S17107
What is the radius of the circle above with center O ?

(1) The ratio of OPto PQis 1 to 2.
(2)  Pis the midpoint of chord AB.
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DS15618
If a and b are positive integers, what is the value of the
product ab ?

(1)  The least common muitiple of a and b is 48.
(2)  The greatest common factor of a and b is 4.

DS17095

What is the number of 360-degree rotations that a
bicycle wheel made while rolling 100 meters in a
straight line without slipping?

(1) The diameter of the bicycle wheel, including the
tire, was 0.5 meter.

(2)  The wheel made twenty 360-degree rotations per
minute.

DS17168

In the equation X2 + bx + 12 = 0, x is a variable and b

is a constant. What is the value of b ?

(1)  x - 3isafactor of X2 + bx + 12.
(2)  4is aroot of the equation x2 + bx + 12 = 0.

DS07715 1
In the figure above, line segment OP has slope = and

line segment PQ has slope 2. What is the slope'.'of line
segment 0Q?

(1)  Line segment OP has length 2+/5.
(2)  The coordinates of point Q are (5,4).

DS17164
In AXYZ, what is the length of YZ ?

(1)  The length of XYis 3.
(2)  The length of XZ is 5.

DS07217
If the average (arithmetic mean) of n consecutive odd
integers is 10, what is the least of the integers?

(1) The range of the nintegers is 14.

(2)  The greatest of the nintegers is 17.
DS16044

If x, y, and z are positive numbers, is x>y > z?
(1) xz>yz

(20 yx>yz
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DS164e4

The circular base of an above-ground swimming pool
lies in a level yard and just touches two straight sides
of a fence at points A and B, as shown in the figure
above. Point C is on the ground where the two sides of
the fence meet. How far from the center of the pool's
base is point A?

(1)  The base has area 250 square feet.
(2)  The center of the base is 20 feet from point C.

DS16050
If xy = -6, what is the value of xy(x + y) ?

(1) x-y=5
(2) xy°=18

DS05519
[yl denotes the greatest integer less than or equal to y.
Isd<1?

(I) d¥-W
(2) [d=0

DS14052
If Nis a positive odd integer, is N prime?

(1)  N=2%+1 for some positive integer k.
(2)  N+2and N+ 4 are both prime.

DS01140
If mis a positive integer, then m3 has how many digits?

(1) mhas 3 digits.
(2)  m?has 5 digits.

DS03308
What is the value of x2 — y2?

(1) (x=y?2=9
(2) x+y=6
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5.3 Sample Questions

DS01267

For each landscaping job that takes more than

4 hours, a certain contractor charges a total of

r dollars for the first 4 hours plus 0.2r dollars for
each additional hour or fraction of an hour, where

r > 100. Did a particular landscaping job take more
than 10 hours?

(1) The contractor charged a total of $288 for the
job.

(2)  The contractor charged a total of 2.4r dollars for
the job.

DS17600
If x2 = 2% what is the value of x ?

X 3
1) 2x= (’2‘)

(2) x=2%-2

DS01169

The sequence sy, Sy, S3, -..

Sh :lf g for all integers n > 1. If kis a positive
n n+l

, Sp, ... IS such that

integer, is the sum of the first k terms of the sequence

9
ter than —?
greater than 15

(1) k>10

(2) k<19

DS05518

In the sequence S of numbers, each term after the first

two terms is the sum of the two immediately preceding
terms. What is the 5th term of S ?

(1)  The 6th term of S minus the 4th term equals 5.
(2)  The 6th term of S plus the 7th term equals 21.
DSe1121

If 75 percent of the guests at a certain banquet

ordered dessert, what percent of the guests ordered
coffee?

(1) 60 percent of the guests who ordered dessert
also ordered coffee.

(2) 90 percent of the guests who ordered coffee
also ordered dessert.

DS05302

A tank containing water started to leak. Did the tank

contain more than 30 gallons of water when it started
to leak? (Note: 1 gallon = 128 ounces)

(1) The water leaked from the tank at a constant
rate of 6.4 ounces per minute.

(2)  The tank became empty less than 12 hours after
it started to leak.
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181.

(1) Given that R = 4,000, it follows that
4,000 = % JyorJ= % (4,000) = 6,000.

Thevebore, % J= 53— (6,000) = 10,000
SUFFICIENT.

(2) Given that R = 6,000 or /= 6,000, then
J= % (6,000) = 9,000 or J = 6,000. Thus,

5.5 5.5
27=2(9,000) = 15,000 or 27 =2 (6,000
3] 3( ) or 3] 3( )

=10,000, and so it is no; possible to
determine the value of 5], NOT sufficient.
The correct answer is A;
statement 1 alone is sufficient.

DS13384
What is the value of the integer x ?

(1)  xrounded to the nearest hundred is 7,200.
(2)  The hundreds digit of x is 2.

Arithmetic

(1) Given that x rounded to the nearest
hundred is 7,200, the value of x cannot be

determined. For example, x could be 7,200
or x could be 7,201; NOT sufficient.

(2) Given that the hundreds digit of «x is 2, the
value of x cannot be determined. For

example, x could be 7,200 or x could be
7,201; NOT sufficient.

Taking (1) and (2) together is of no more help
than either (1) or (2) taken separately because the
same examples were used in both (1) and (2).

The correct answer is E;
both statements together are still not sufficient.

DS04644
Is 2x>2y?

(1) x>y
(2) 3x>3y

Algebra
(1) Itis given that x > y. Thus, multiplying both

sides by the positive number 2, it follows

that 2x > 2y; SUFFICIENT.

5.5 Answer Explanations

(2) Itis given that 3x > 3y. Thus, multiplying
both sides by the positive number %, it
follows that 2x > 2y; SUFFICIENT.

The correct answer is D;
each statement alone is sufficient.

DS04636

182. If p and g are positive, is g less than 17

(1) pis lessthan 4.
(2) qislessthan4.

Arithmetic
(1) Given that p is less than 4, then it is not

possible to determine whether R is less

g
than 1. For example, if p = 1 and ¢ = 2, then
?

~=—and ! is less than 1. However, if

g
p=2and q=1,then£:2 and 2 is not less

q

than 1; NOT sufficient.
(2) Given that g is less than 4, then it is not
possible to determine whether "4 1s less

g
than 1. For example, if p = 1 and ¢ = 2, then
B _

P and E is less than 1. However, if
g
p=2and g=1,then L, and 2 is not
g

less than 1; NOT sufficient.

Taking (1) and (2) together is of no more help
than either (1) or (2) taken separately because
the same examples were used in both (1) and (2).

The correct answer is E;
both statements together are still not sufficient.

DS02779

. In each quarter of 1998, Company M earned more

money than in the previous quarter. What was the
range of Company M's quarterly earnings in 19987

(1) Inthe 2nd and 3rd quarters of 1998, Company
M earned $4.0 million and $4.6 million,
respectively.

(2) Inthe 1st and 4th quarters of 1998, Company
M earned $3.8 million and $4.9 million,
respectively.
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DS05172

If x > 0, what is the value of x> ?

(1) x=32
(2) x2=2%

Algebra

(1) Given that x = 32, it follows that x = 322
and «° = (32%)% SUFFICIENT.

(2) Given that x? = 2%, since « is positive, it

follows that x = /2% =29 and &° = (2195,
SUFFICIENT.

The correct answer is D;
each statement alone is sufficient.

DS17640

In the quiting pattern shown above, a small square has
its vertices on the sides of a larger square. What is the
side length, in centimeters, of the larger square?

(1)  The side length of the smaller square is 10 cm.

(2)  Each vertex of the small square cuts 1 side of
the larger square into 2 segments with lengths in
the ratio of 1:2.

Geometry
c E
“F
.
4 B G

Determine the side length of the larger square or,
in the figure above, determine

AG=AH + HG. Note that ABAH, ADCB, AFED,
and AHGF are the same size and shape and that
AB=CD=EF=GHand BC=DE = FG=HA.

188.

5.5 Answer Explanations

(1) This indicates that HF = 10, but it
is possible that HG = 6 and GF'=8

(\/62 +82 = 10), from which it follows
that the side length of the larger square is
6 + 8 = 14, and it is possible that HG =1

2
and GF =+/99 ( 1 +(\/§9_) = 10), from
which it follows that the side length of the
larger square is 1++/99; NOT sufficient.

(2) This indicates that if HG = x, then AH = 2x.
If x = 2, then the side length of the larger
square is 2 + 2(2) = 6, but if x = 5, then the
side length of the larger square is 5 + 2(5) =
15; NOT sufficient.

Taking (1) and (2) together, 10 = Jx? +(2x)?,
which can be solved for x. Then taking 3 times
the value of x gives the side length of the larger
square.

The correct answer is C;

both statements together are sufhicient.

DS02589

Did Insurance Company K have more than $300 million
in total net profits last year?

(1)  Last year Company K paid out $0.95 in claims
for every dollar of premiums collected.

()  Last year Company K earned a total of
$150 million in profits from the investment of
accumulated surplus premiums from previous
years.

Arithmetic

Letting R and E, respectively, represent the
company’s total revenue and total expenses last
year,determine if R — E > $300 million.

(1) ‘'This indicates that, for $x in premiums
collected, the company paid $0.95x in
claims, but gives no information about other
sources of revenue or other types of
expenses; NOT sufficient.

(2) Thisindicates that the company’s profits
from the investment of accumulated surplus
premiums was $150 million last year, but
gives no information about other sources of
revenue or other types of expenses; NOT
sufficient.

171
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dividing both 12 and 48 by 48, it follows

1 5

1 )
that an area of — = — m* is represented
48 4

48 L
by an area of — =1 cm? and so ¥ = — or
48 4

= %; SUFFICIENT.

(2) 'This indicates that a length of 15 m is
represented by a length of 30 cm. Then,
dividing both 15 and 30 by 30, it follows

1 1
that a length of — = — m is represented
30 2

by a length of ol 4 lcmandsox= l;
30 2
SUFFICIENT.

The correct answer is D:
each statement alone is sufficient.

DS03939

In the rectangular coordinate system above, if AOPQ
and AQRS have equal area, what are the coordinates
of point R ?

(1)  The coordinates of point P are (0,12).
(2) 0P=0Q and QS = RS.

Geometry
Since the area of AOPQ is equal to the area of

AQRS, it follows that % (0Q)(OP) =
%(gsxsm, or (0Q)(OP) = (QS)(SR). Also, if
both OS and SR are known, then the coordinates
of point R will be known.

(1) Given that the y-coordinate of Pis
12,1t is not possible to determine the
coordinates of point R. For example, if OQ
= Q8 = SR = 12, then the equation
(0Q)(OP) = (QS)(SR) becomes
(12)(12) = (12)(12), which is true, and the
x—coordinate of R is OQ + QS = 24 and the
y—coordinate of R is SR = 12. However, if

194.

5.5 Answer Explanations

00 =12, 08 =24,and SR = 6, then the

equation (OQ)(OP) = (QS)(SR) becomes
(12)(12) = (24)(6), which is true, and the
x-coordinate of R is OQ + QS = 36 and the
y-coordinate of R is SR = 6; NOT sufhicient.

(2) Given that OP= 0Q and QS = RS, it is not
possible to determine the coordinates of
point R, since everything given would still
be true if all the lengths were doubled, but
doing this would change the coordinates of
point R; NOT sufficient.

Taking (1) and (2) together, it follows that

OP= 0OQ = 12. Therefore, (OQ)(OP) = (Q8)(SR)
becomes (12)(12) = (QS)(SR), or 144 = (QS)(SR).
Using QS = RS in the last equation gives

144 = (0S)? or 12 = 0. Thus, 0Q= QS = SR =
12 and point R has coordinates (24,12).

The correct answer is C;
both statements together are sufficient.

DS07258

In a school that had a total of 600 students enrolled in
the junior and senior classes, the students contributed
to a certain fund. If all of the juniors but only half of the
seniors contributed, was the total amount contributed
more than $740 ?

(1)  Each junior contributed $1 and each senior who
contributed gave $3.

(2)  There were more juniors than seniors enrolled in
the school.

Arithmetic

The task in this question is to determine whether
the respective statements are sufficient for
answering the question of whether the total
amount contributed was more than $740.In
making this determination, it is important to
remember that we are to use only the information
that has been given. For example, it may seem
plausible to assume that the number of seniors at
the school is roughly equal to the number of
juniors. However, because no such information
has been provided, we cannot assume that this
assumption holds. With this in mind, consider
statements 1 and 2.

(1) If it were the case that half of the 600
students were seniors, then, given that half
of the 300 seniors would have contributed






Geometry

Can we determine whether line 4, which is
parallel to the y-axis, is tangent to the circle C'?

(1) Given that line £ passes through the point
(-1,0), we can represent the scenario in the
following diagram, which is not drawn to
scale.

k

(-1.0) X

The points (1,0) and (-1,0) are two units
apart on the x axis. We therefore know that
circle C, with center (1,0) and radius 2,
passes through the point (-1,0) and that,
given that £ passes through the point (-1,0),
the circle intersects line 4 at this point.
Furthermore, the radial line from the center
(1,0) of the circle to point (-1,0) on the
circle rests on the x-axis and is therefore
perpendicular to the y-axis. Line £,

being parallel to the y-axis, must also be
perpendicular to this radial line. Therefore,
because line 4 both intersects the circle at a
point at which a radial line intersects the
circle and is perpendicular to this radial line,
we see that that line # must be tangent to

circle C; SUFFICIENT.

(2)  'The sufficiency of statement 2 follows from
the sufficiency of statement 1. For, if £ is
perpendicular to the y-axis and passes
through point (-1,-1), then £ must also pass
through point (-1,0); £ is simply the line
x = -1.The reasoning for statement 1 now

applies; SUFFICIENT.

The correct answer is D;

Each statement alone is sufficient.

5.5 Answer Explanations

DS14170

198. Company X's profits this year increased by 25% over

last year's profits. Was the dollar amount of Company
X's profits this year greater than the dollar amount of
Company Y's?

(1) Lastyear, the ratio of Company Y’s profits to
Company X's profits was 5:2.

(2] Company Y experienced a 40% drop in
profits from last year to this year.

Algebra

Let Py and P}, respectively, be the profits of
Company X last year and this year, and let P, and

P/, respectively, be the profits of Company Y last
year and this year. Then P{ =1.25P.1s P{ > Py ?

(1) Given that B = é, it is not possible to
P
determine whether Py > P/ because nothing
is known about the value of P, other than
Py is positive; NOT sufficient.

(2) Given that Py = 0.6P,, it is not possible
to determine whether P; > P/ because
nothing is known that relates the profits of
Company X for either year to the profits of
Company Y for either year; NOT sufficient.
Taking (1) and (2) together, it is given that
P/ =1.25P, and from (1) it follows that Py _&
P, 2
2 ’_ 2
or B = EPY, and thus P =(1.25) gpy . From
(2) it follows that Py = 0.6, or P, = ip\f,
: .
and thus P, = (1.25)(%)(6%3:). Since
the last equation expresses Py as a specific

number times Py, it follows that it can be
determined whether or not P; > P/. Note that

0392 - S

answer to the question “Is P/ > P,”is no.

The correct answer is C;

both statements together are sufficient.






202.

203.

D305989
What is the value of 2%+ 27?7

(1) x>0
(2) 4x+4>=23
Algebra

Can we determine the value of 2* + 27%?

(1) 'The condition x > 0 by itself is not sufficient
for determining the value of 2* + 27*. For
example,if x=1,then 2*+2*=21+2-1=

Z%. Andifx=2,then2*+2*=224+22=

4% ; NOT sufficient.

(2) Given 4* + 4™ = 23, it may be tempting to
reason that this is an equation with only one
unknown, and that it is therefore possible to
determine the value of x and then the value
of 2* + 27*. However, this reasoning can
often produce erroneous results. For example
the equation (y - 1)(y - 3) = 0 has only one
unknown but is consistent with two values
for y (1 and 3). To be sure that the statement
4* + 4% =23 is sufficient for determining
the value of 2% + 27%, consider first the square

of 2% +27%,
(24272 = (297 + 27 + 22727
= 2% 4 272 4 2(2%)
=2+ @2 12
— 4y 4y,

So 4%+ 4%=(2% + 2—x)2 - 2.The condition
that 4* + 47* = 23 thus becomes

(2% + 272 - 2=23, 0or (2 + 27%)2 = 25.
And because we know that 2* +27% > 0
(because both 2* > 0and 27* > 0), we

see that statement 1 implies (4T 5=
V25 =5; SUFFICIENT.

The correct answer is B;

statement 2 alone is sufficient.

S13457

What is the ratio of cto d?

(1)  The ratio of 3c to 3dis 3 to 4.

(2) Theratioof c+3tod+3is4tob.

204.

5.5 Answer Explanations

Arithmetic

Determine the value of 5

(1) Given that 3—; = %, it follows that
3c £ =3, SUFFICIENT.

3d
(2) Given that ;13:; = ?, then it is not possible

to determine the value of ;C, For example,

ifc=1and 4= 2, then c+t3 _4 and

d+3 5
ﬁzé.However, ifc=5and 4=7, then
c+3 8 _4 d 5

=2 =2 3nd £ =2; NOT sufficient.
d+3 10 5 d 7

The correct answeris A;

statement (1) alone is sufficient.

DS15099

A candle company determines that, for a certain
specialty candle, the supply function is p = m;x + b;
and the demand function is p = myx + by, where p is
the price of each candle, x is the number of candles
supplied or demanded, and m;, m,, by, and b, are
constants. At what value of x do the graphs of the
supply function and demand function intersect?

(1) m =-my=0.005
(2) by-b =6

Algebra

The graphs will intersect at the value of x such
that mqx + by = myx + by or (mq — mp)x = by — by.

(1) This indicates that 7, = —m, = 0.005. It
follows that 7 — m, = 0.01, and so 0.01x =
by — by or x =100(d, — &,) , whichcan vary as
the values of 4, and 4, vary; NOT sufficient.

(2) 'This indicates that &, — 4; = 6. It follows
that (7 — my)x = 6.This implies that
my # my, and so x = ) = 6 ,
my —imy Ty — Ty
which can vary as the values of 7; and m,

vary; NOT sufficient.
Taking (1) and (2) together, my — m, = 0.01 and
= 600.

by — by = 6 and so the value of x is

The correct answer is C;
both statements together are sufficient.
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upward (positive). The slope of £ is therefore less
than the slope of /.

The correct answeris C;

both statements together are sufficient.

DSN%642

When the wind speed is 9 miles per hour, the wind-chill
factor wis given by

w=-17.366 +1.19¢,

where tis the temperature in degrees Fahrenheit. If
at noon yesterday the wind speed was 9 miles per
hour, was the wind-chill factor greater than 0 ?

(1)  The temperature at noon yesterday was greater
than 10 degrees Fahrenheit.

(2)  The temperature at noon yesterday was less
than 20 degrees Fahrenheit.

Algebra

Determine whether —17.366 + 1.19¢ is greater
than 0.

(1) Given that #> 10, it follows that
-17.366 + 1.19¢ > -17.366 + 1.19(10),
or —17.366 + 1.19z > —5.466. However,
it is not possible to determine
whether —17.366 + 1.19¢ is greater than
0. For example, if # =19, then
—-17.366 + 1.19¢ = 5.244 is greater than
0. However, if #= 11, then
—17.366 + 1.19£=-4.276, which is not
greater than 0; NOT sufficient.

(2) Given that # < 20, the same examples
used in (1) show that it is not possible to
determine whether —17.366 + 1.19¢ is
greater than 0; NOT sufficient.

Taking (1) and (2) together is of no more help
than either (1) or (2) taken separately because the
same examples were used in both (1) and (2).

The correct answer is E;
both statements together are still not sufficient.

208.

5.5 Answer Explanations

\ /

\

i

l

. N
DS08852

What is the volume of the cube above?

B

A

(1)  The surface area of the cube is 600 square inches.
(2)  The length of diagonal AB is 10+/3 inches.

Geometry

This problem can be solved by determining
the side length, s, of the cube.

(1) This indicates that 652 = 600, from
which it follows that s = 100 and s = 10;
SUFFICIENT.

(2) To determine diagonal 4B, first determine
diagonal 4N by applying the P}E{gorea}n )
theorem to AANMIN : AN = \/7 +5% = \/'Zx2 ,
Now determine 4B by applying the
Pythagorean theorem to AANB: AB =

JUANY +(NB? =252 +5° = /357 =
s+/3. Tt is given that 4B = 104/3 ,and so
s =10; SUFFICIENT.

v N

The correct answer 1s D;
each statement alone is sufficient.
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legislature had at least 15 members (to
allow for the “5 additional members of the
legislature” that could have voted against the

" 1
measure, for a total of 3 of the members

voting against it). However, beyond this we
know essentially nothing from statement 2.
In particular, depending on the number of
members of the legislature (which we have
not been given), any number of members
could have voted against the measure. For
example, exactly one member could have
voted against the measure, in which case the
legislature would have had (1 +5) x3=18
members. Exactly two members could have
voted against the measure, in which case the
legislature would have had (2 +5) x3 =21
members, and so on for 3 members voting
against, 4 members voting against, etc.;

NOT sufficient.

Considering the statements 1 and 2 together,
the reasoning is similar to the reasoning for
statement 2, but with the further condition that
the total number of members of the legislature

is divisible by 12 (so as to allow that both exactly

1 .
= of the members did not vote on the measure

while exactly — could have voted against the

3

measure). For example, it could have been the
case that the legislature had 24 members. In

this case, % of the members would have been 8

members, and, consistent with statements 1 and
2,3 of the members (8 - 5) could have voted
against the measure. Or the legislature could
have had 36 members, in which case, consistent

with statements 1 and 2, %(36) -5=12-5=7

members could have voted against the measure.

The correct answer is E;
both statements together are still not sufficient.

DS05986
fy=0is|x=17
1) x=L

Iyl
(2) ‘X|:_x

w(x—Dx2+x+1)=0

5.5 Answer Explanations

Algebra

Can we determine whether x| =1?

Fa
(1) Given that x= |y , we consider two cases:

y>0and y<0.1Ify> 0, then || :yandm:
4 1.So0if y > 0, then x =1 and, of course,

L
|x| =1.If y <0, then |y| =(-1) yand x = m
J i
= = (1)L = (-1)1) = -1. So || =
=) ( )y (-D() o ||
1.If y <0, then |x| = 1. In both of the two
cases, |x| =1; SUFFICIENT.

(2) Given that |x| = -x, all we know is that « is
not positive. For example, both -4 and -5
satisfy this condition on x: |-4| = 4 = —(-4)
and |-5| =5 =-(-5); NOT sufficient.

The correct answer is A;

statement 1 alone is sufficient.

DS08306

212. If xis a positive integer, what is the value of x ?

(1) x2=x
N
2) —=nandn=0.
X
Algebra
(1) Itis given that « is a positive integer. Then,
x2=[x given
xt=x square both sides
xt—x=0 subtract x from both sides

factor left side

Thus, the positive integer value of x being sought
will be a solution of this equation. One solution
of this equation is x = 0, which is not a positive
integer. Another solution is x = 1, which is a
positive integer. Also, x2 + x + 1 is a positive
integer for all positive integer values of x, and so x
2+ x + 1 =0 has no positive integer solutions.
'Thus, the only possible positive integer value of x

is 1; SUFFICIENT.
(2) Itis given that n # 0. Then,

n given

x  multiply both sides by x

a
x
n=n
1=x divide both sides by 7, where 7 # 0
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(1) First of all, note that the choice of units
used to measure the amounts of data doesn’t
matter. In particular, we can define one unit
of data to be D. Thus, 2R + 28 =1. With
this in mind, consider the condition that
Rafael, when working alone, can tabulate
the data in 3 hours less time than Salvador
can when working alone. Given that Rafael
tabulates R units of data per unit time,

he takes % units of time to tabulate one

unit of data. Similarly, Salvador takes %

units of time to tabulate one unit of data.
This unit, as defined, is simply the entire
set of data. Our given condition thus

becomes 1_1 —3,and we have the set
R S

of simultaneous equations made up of this
equation and the equation 2R + 2§ =1.

One way to determine the number of hours
it would take Rafael to tabulate the data is
to solve one of these equations for § and
then substitute this solution into the other
equation. Considering the first of these
equations, we multiply both sides by RS and
then manipulate the result as follows.

§=R-3RS
S+3RS=R
S(1+3R)=R
5=~
1+3R
Substituting into the equation 2R + 2§ =1,
2R+ 2R __4
1+3R

Multiplying both sides by 1 + 3R to eliminate the

fraction,

2R(1+3R)+2R=1+3R
2R+6R’>=1+R
6R?+R-1=0
BR-1)(Q2R+1)=0

'This equation has two solutions, —% and l

3
However, because the rate R cannot be negative, we

find that Rafael tabulates % of a unit of data every

hour. Since one unit is the entire set, it takes Rafael
3 hours to tabulate the entire set; SUFFICIENT.

5.5 Answer Explanations

(2) We are given that Rafael, working alone, can

i .
tabulate the data in 3 the amount of time

it takes Salvador, working alone, to tabulate
the data. As in the discussion of statement
1, we have that Rafael tabulates R units

of data every hour, and takes % hours to
tabulate one unit of data. Similarly, it takes

Salvador % hours to tabulate one unit of
S

data. One unit of data has been defined to
be the size of the entire set to be tabulated,
so statement 2 becomes the expression

d _L1al 1
R 2 § 28
We thus have 28 = R. Substituting this

value for 2§ in the equation 2R +28=1, we
have R + 2R =1, and 3R = 1. Solving for R

we get % SUFFICIENT.

Note that, for both statements 1 and 2, it would
have been possible to stop calculating once we
had determined whether it was possible to find
a unique value for R. The ability to make such
judgments accurately is part of what the test has
been designed to measure.

The correct answer is D;
each statement alone is sufficient.

DS04039

226. If x and y are integers, what is the value of x 7

(:) ) Xy = 1
(2) x=-1
Arithmetic

Given that x and y are integers, determine the
value of x.

(») Ifx=y=-1thenaxy=1,andifx=y=1,
then xy = 1; NOT sufficient.

(2) Given that x # -1, the value of x could be
any other integer; NOT sufficient.

Taking (1) and (2) together, since the two
possibilities for the value of x are x = -1 orx=1

by (1), and x # —1 by (2), then x = 1.

The correct answer is C:
both statements together are sufficient.
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Arithmetic

It is useful to note that although the departures
discussed all lie between 9:00 a.m. and 6:00 p.m.,
there is no information concerning when the
first departures took place during this time other
than what is necessary for the information to be
consistent. For example, since departures to both
Atlanta and New York City took place at 1:00
p-m., the first departure to either of these cities
could not have occurred after 1:00 p.m.

(1)  Given that departures to both Atlanta and
New York City took place at 10:00 a.m., it is
not possible to determine whether
simultaneous departures to these cities
occurred between 1:00 p.m. and 3:00 p.m.
For example, it is possible that departures to
both Atlanta and New York City took place
every 15 minutes beginning at 9:15 a.m.,
and thus it is possible that simultaneous
departures to both these cities occurred
between 1:00 p.m.and 3:00 p.m. However,
it is also possible that departures to Atlanta
took place every 3 hours beginning at
10:00 a.m. and departures to New York City
took place every 15 minutes beginning at
9:15 a.m., and thus it is possible that no
simultaneous departures to these cities
occurred between 1:00 p.m. and 3:00 p.m.;
NOT sufficient.

(2 Given that departures to New York City
took place every 15 minutes, the same
examples used in (1) can be used to show
that it is not possible to determine whether
simultaneous departures to these cities
occurred between 1:00 p.m. and 3:00 p.m.;

NOT sufficient.
Taking (1) and (2) together, it is still not possible
to determine whether simultaneous departures to

these cities occurred between 1:00 p.m. and 3:00
p-m. because both (1) and (2) are true for the

examples above.

The correct answer is E:

both statements together are still not sufficient.

219.

220.

5.5 Answer Explanations

DS07206

Of the total number of copies of Magazine X sold last
week, 40 percent were sold at full price. What was the
total number of copies of the magazine sold last week?

(1) Last week, full price for a copy of Magazine X
was $1.50 and the total revenue from full-price
sales was $112,500.

(2)  The total number of copies of Magazine X sold
last week at full price was 75,000.

Algebra

For the copies of Magazine X sold last week, let #
be the total number of copies sold and let $p be
the full price of each copy. Then for Magazine X
last week, a total of 0.47 copies were each sold at

price $p. What is the value of 7 ?

(1) Given that $p = 1.50 and (0.47)($p) =
$112,500, it follows that (0.47)(1.5) =
112,500, or 0.6z = 112,500, or

112,500

(2) Given that 0.4n = 75,000, it follows that

n =229  CUEFICIENT

each statement alone is sufficient.

DS11614
If p, s, and t are positive, is |ps — pt] > p(s - t) ?

(1) p<s
() s<t
Algebra

Since p is positive, it follows that

|p(s— O = |p||s — #| = p|s — #|. Therefore, the task
is to determine if |s — #| > s— £ Since |s— #| =s—¢
if and only if s — #2 0, it follows that |s —#| > s — ¢
ifand only if s — #< 0.

(1) This indicates that # < s but does not provide
information about the relationship between s
and #. For example, if p=5,5=10,and #= 15,
then p<sands<#butif p=5, s=10,and ¢
=3, then p < s and s > # NOT sufficient.

() This indicates that 5 < £ or equivalently,
s —¢<0; SUFFICIENT.

The correct answer 1s B;
statement 2 alone is sufficient.
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DS15863
Is the integer n a prime number?

(1) 24<n<28
(2) nis not divisible by 2 or 3.

(1) This indicates that 7 is between 24 and 28,
inclusive. It follows that the value of 7 can
be 24, 25, 26, 27, or 28. Each of these is
NOT a prime number. Thus, it can be

determined that » is NOT a prime number;
SUFFICIENT.

(2) This indicates that 7 is not divisible by 2 or
3.1f n="7, then n is not divisible by 2 or 3
and is a prime number. However, if » = 25,
then 7 is not divisible by 2 or 3 and is a not
prime number since 25 has a factor, namely

5, other than 1 and itself; NOT sufficient.

What is the average (arithmetic mean) annual salary of
the 6 employees of a toy company?

(1) If the 6 annual salaries were ordered from least
to greatest, each annual salary would be $6,300
greater than the preceding annual salary.

(2)  The range of the 6 annual salaries is $31,500.

Arithmetic

Can we determine the arithmetic mean of the
annual salaries of the 6 employees?

(1) Given only that the 6 annual salaries can be
put into a sequence from least to greatest,
with a difference of $6,300 between
adjacent members of the sequence, we can
infer certain things about the mean of the
salaries. For example, because none of the
salaries would be negative, we know from
statement 1 that the mean of the salaries is
greater than or equal to

22s.

5.5

the average of the salaries could, consistent
with condition 1, take on any value greater
than this quotient; NOT sufficient.

(2) Given the statement that the range of the
salaries is $31,500, reasoning similar to the
reasoning for statement 1 applies. A
difterence between least salary and greatest
salary of $31,500 is consistent with any value
for the least salary, so long as the greatest
salary is $31,500 greater than the least salary.
Furthermore, even if we knew what the least
and the greatest salaries are, it would be
impossible to determine the mean merely

from the range; NOT sufficient.

As reflected in the numerator of the quotient in
the discussion of statement 1, we can see that
statement 1 implies statement 2. In the sequence
of 6 salaries with a difference of $6,300 between
adjacent members of the sequence, the difterence
between the least salary and the greatest salary is
5 x $6,300 = $31,500. Therefore, because
statement 1 is insufficient for determining

the mean of the salaries, the combination of
statement 1 and statement 2 is also insufficient
for determining the mean of the salaries.

The correct answeris E:

both statements together are not sufficient.
DS17503

In a certain order, the pretax price of each regular
pencil was $0.03, the pretax price of each deluxe
pencil was $0.05, and there were 50% more deluxe
pencils than regular pencils. All taxes on the order are
a fixed percent of the pretax prices. The sum of the
total pretax price of the order and the tax on the order
was $44.10. What was the amount, in dollars, of the
tax on the order?

(1) The tax on the order was 5% of the total pretax
price of the order.

(2)  The order contained exactly 400 regular pencils.

~ nt

Arithmetic

Let 7 be the number of regular pencils

in the order and let 7% be the tax rate

on the order as a percent of the pretax
price. Then the order contains 1.57 deluxe
pencils, the total pretax price of the order is

($0.03)7 + ($0.05)(1.52) = $0.1057, and the sum
of the total pretax price of the order and the tax
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Aigebra

()  Given that x> — x =0, factoring gives
x(2? — 1) = (2 — 1)(x + 1) = 0. Hence, x =
0,x=1, or x=-1. Since x > 0, the value
of x cannot be 0 or —1,and so x = 1;

SUFFICIENT.

(a) Given that ¥x —x=0, it follows that
Yx = x, 01 (x)’ =3, or x = 3. Therefore,
x° — 2 =0 and the discussion in (1) shows

that the only positive value of x is x = 1;
SUFFICIENT.

The correct answer 1S D:

each statement alone is sufficient.

8508307

A total of 20 amounts are entered on a spreadsheet
that has 5 rows and 4 columns; each of the

20 positions in the spreadsheet contains one amount.
The average (arithmetic mean) of the amounts in row i
is R (1 <i<5). The average of the amounts in column
jis G (1 <j < 4). What is the average of all 20
amounts on the spreadsheet?

(l) R1+R2+R3+R4+R5=550
(@) Ci+Cp+Cy+Cq=440

Arithmetic

It is given that R; represents the average of the
amounts in row Z. Since there are four amounts in
each row, 4R, represents the total of the amounts
in row . Likewise, it is given that C; represents
the average of the amounts in column j. Since
there are five amounts in each column, 5C;
represents the total of the amounts in column j.

(1) Itisgiventhat Ri+Ry+ R3+ R4+ Rs=
550,and so 4(R; + Ry + R3+ R4+ Rs) =
4R, + 4Ry + 4R; + 4R+ 4Rs = 4(550) =
2,200. Therefore, 2,200 is the sum of all
20 amounts (4 amounts in each of 5 rows),
and the average of all 20 amounts is

3%00- - 110, SUFFICIENT.

(2) Itisgiven that C; + G, + C3 + G, = 440,
andso 5(C; + G+ G+ Cy) =
5C;+5C, + 5C, + 5C, = 5(440) = 2,200.
Therefore, 2,200 is the sum of all
20 amounts (5 amounts in each of

230.

5.5 Answer Explanations

4 columns), and the average of all

20 amounts is %(())O =110; SUFFICIENT.

The correct answer is D;
each statement alone is sufficient.

DS§13132
Was the range of the amounts of money that

Company Y budgeted for its projects last year equal to
the range of the amounts of money that it budgeted for
its projects this year?

(1) Both last year and this year, Company Y
budgeted money for 12 projects and the least
amount of money that it budgeted for a project
was $400.

(2)  Both last year and this year, the average
(arithmetic mean) amount of money that
Company Y budgeted per project was $2,000.

Arithmetic

Let G; and L, represent the greatest and least
amounts, respectively, of money that Company Y
budgeted for its projects last year, and let G,

and L, represent the greatest and least amounts,
respectively, of money that Company Y budgeted
for its projects this year. Determine if the range
of the amounts of money Company Y budgeted
for its projects last year is equal to the range of
amounts budgeted for its projects this year; that
is, determine if G; — L; = G, — L,.

(1) 'This indicates that L; = L, = $400, but does
not give any information about G; or Gy;

NOT sufficient.

(2) 'This indicates that the average amount
Company Y budgeted for its projects both
last year and this year was $2,000 per
project, but does not give any information
about the least and greatest amounts that it
budgeted for its projects either year; NOT

sufficient.

Taking (1) and (2) together, it is known that

L, = L, = $400 and that the average amount
Company Y budgeted for its projects both last
year and this year was $2,000 per project, but
there is no information about G; or G,. For
example, if, for each year, Company Y budgeted
$400 for each of 2 projects and $2,320 for each
of the 10 others, then (1) and (2) are true and the
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23s.

Note: The values for x and y used in (2) above
can be found by solving (x — 3)? = 3 — x, which
can be rewritten as #* — 6x + 9 =3 — x, or

x> —5x+6=0,0or(x—3)(x—2)=0.

The correct answer 1s A;

statement 1 alone is sufficient.

DS06810

What is the probability that Lee will make exactly 5
errors on a certain typing test?

(1)  The probability that Lee will make 5 or more
errors on the test is 0.27.

(2)  The probability that Lee will make 5 or fewer
errors on the test is 0.85.

Arithmetic
(i) Given that 0.27 is the probability that

Lee will make 5 or more errors on the
test, it is clearly not possible to determine
the probability that Lee will make exactly
5 errors on the test; NOT sufficient.

(2) Given that 0.85 is the probability that
Lee will make 5 or fewer errors on the
test, it is clearly not possible to determine
the probability that Lee will make exactly
5 errors on the test; NOT sufficient.

Taking (1) and (2) together, let E be the event
that Lee will make 5 or more errors on the test
and let F'be the event that Lee will make 5 or
fewer errors on the test. Then P(E or F) =1, since
it will always be the case that, when taking the
test, Lee will make at least 5 errors or at most

5 errors. Also, (1) and (2) can be expressed as
P(E)=0.27 and P(F) =0.85, and the question
asks for the value of P(E and F). Using the
identity P(E or F) = P(E) + P(F) — P(E and F), it
follows that 1 =0.27 + 0.85 — P(E and F), or P(E
and F) =0.27+ 0.85 - 1 =0.12. Therefore, the
probability that Lee will make exactly 5 errors on
the test is 0.12.

The correct answer is C;
both statements together are sufficient.
If pis a positive integer, is 2P + 1 a prime number?

()  pis aprime number.
(2)  pis an even number.

236.
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Arithmetic

Given that p is a positive integer, can we
determine whether 27 + 1 is a prime number?

(i) Given that p is a prime number, we don't
have enough information to determine
whether 27 + 1 is a prime number. To see
this, it best to consider some cases. If p = 2,
then2?+1=2+1=2x2+1=4+1=5,
which is prime. And if p =3, then 22 + 1 =
P+1=2x2%x24+1=8+1=9,whichis
not prime (it is equal to 3 x 3); NOT
sufficient.

(2)  Given that p is an even number, we can
again consider cases and see that it is
impossible to determine whether 22+ 1 is a
prime number. If p= 2 then 22+ 1 = 22+1
=4+ 1 =5, which, again, is prime. And if p
=6,then2?+1=241=2x2x2x%x2x2
Xx2+1=02x2x2)x(2x2x2)+1=8x%
8 + 1= 64 + 1 = 65, which is not prime (it is
equal to 13 x 5); NOT sufficient.

Considering the two statements together, we
have that p is both prime and even.The only
even number that is not divisible by some other
positive integer besides 1 is 2. That is, the only
prime even integer is 2. 27 + 1 is therefore
equal to 22+ 1= 5, which is prime.

The correct answer is C:

both statements together are sufficient.

DS02741

In the xy-plane, point (r,s) lies on a circle with center at
the origin. What is the value of r2 + s2?

(i)  The circle has radius 2.
(2)  The point (\/5,—\/5) lies on the circle.

Geometry
Let R be the radius of the circle. A right triangle

with legs of lengths |7| and |s| can be formed so
that the line segment with endpoints (r,s) and
(0,0) is the hypotenuse. Since the length of the
hypotenuse is R, the Pythagorean theorem for
this right triangle gives R? = 7 + 52. Therefore, to
determine the value of 7 + ¢, it is sufficient to
determine the value of R.

(1) Itis given that R=2; SUFFICIENT.
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and it follows that the total number of machines
working that minute was 2 + 4 + 6 = 12.

'The correct answer is C;

both statements together are sufficient.
DS08660

If a and b are constants, what is the value of a?

() a<b
(2) (t—allt-—b)=t2+t—12, for all values of t.

Algebra

(1) Given that a < 4, it is not possible to
determine the value of 4. For example, a < 4
istruewhenga=1and 4=2,and a< b is
true when 2 =2 and 4 = 3; NOT sufficient.

(2) By factoring, what is given can be expressed
as (r—a)(z—b6) = (¢+ 4)(z — 3), so eithera=
—4and 6=3,0ora=3 and 6=-4;NOT
sufficient.

Taking (1) and (2) together, the relation 2 < & is
satisfied by only one of the two possibilities given
in the discussion of (2) above, namely 2 = —4 and
b = 3. Therefore, the value of 4 is —4.

The correct answer is C;
both statements together are sufficient.

DS04474
If x is a positive integer, is +/x an integer?

(1)  4x is an integer.
(2)  /3x is not an integer.

Algebra

(1) Itisgiven that Jdx=n, or dx= n?, for some
positive integer 7. Since 4 is the square
of an integer, it follows that in the prime
factorization of 4z, each distinct prime
factor is repeated an even number of times.
'Therefore, the same must be true for the prime
factorization of «, since the prime factorization
of x only difters from the prime factorization
of 4x by two factors of 2, and hence by an even

number of factors of 2; SUFFICIENT.

(2) Given that /3% is not an integer, it is
possible for J to be an integer (for example,
x=1) and it is possible for \f; to not be an
integer (for example, x = 2); NOT sufficient.

The correct answer is A;
statement 1 alone is sufficient.
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5.5 Answer Explanations

DS1e456
If p, g, x, y, and z are different positive integers, which
of the five integers is the median?

() p+x<q
(2) y<z

Arithmetic

Since there are five different integers, there
are two integers greater and two integers less
than the median, which is the middle number.

(1) No information is given about the order of y

and z with respect to the other three
numbers; NOT sufficient.

(2) This statement does not relate yand z to the
other three integers; NOT sufficient.

Because (1) and (2) taken together do not relate
P, %,and ¢ to y and z, it is impossible to tell
which is the median. For example, if p =3, x =4,
g=28,y=9,and z = 10, then the median is 8, but
ifp=3,x=4,9=8,y=1,and z=2, then the

median is 3.

The correct answer is E;

both statements together are still not sufficient.
DS16277

If w+ z =28, what is the value of wz?

(1) wand z are positive integers.
(2) wand z are consecutive odd integers.

Arithmetic

(1) 'The fact that w and z are both positive
integers does not allow the values of w and
%z to be determined because, for example,
if w =20 and z =8, then wz = 160, and if
w =10 and z = 18, then wz = 180; NOT

sufficient.

(2) Since w and z are consecutive odd integers
whose sum is 28, it is reasonable to consider
the possibilities for the sum of consecutive
odd integers: ..., (-5) + (-3) = -8,
(-3)+(-1)=-4,(-1)+1=0,1+3=4,...,
9+11=20,11+13=24,13+15=28,
15+ 17 =32, .... From this list it follows
that only one pair of consecutive odd integers
has 28 for its sum, and hence there is exactly
one possible value for wz.

'This problem can also be solved algebraically
by letting the consecutive odd integers w and

193
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(1) This indicates that 280 of the 400 numbers in
the list are less than the average of the 400
numbers. This means that both the 200th and
the 201st numbers, as well as the median, are
less than the average and, therefore, that the
average is greater than the median;
SUFFICIENT.

(2) 'This indicates that (0.3)(400) = 120 of the
numbers are greater than or equal to the
average. This means that the other 400 — 120
= 280 numbers are less than the average,
which is the same as the information in (1);

SUFFICIENT.

The correct answer is D;

each statement alone is sufficient.

DS03678

In a two-month survey of shoppers, each shopper bought
one of two brands of detergent, X or Y, in the first month
and again bought one of these brands in the second
month. In the survey, 90 percent of the shoppers who
bought Brand X in the first month bought Brand

X again in the second month, while 60 percent of the
shoppers who bought Brand Y in the first month bought
Brand Y again in the second month, What percent of the
shoppers bought Brand Y in the second month?

(1) In the first month, 50 percent of the shoppers
bought Brand X.

(2)  The total number of shoppers surveyed was 5,000.

Arithmetic

This problem can be solved by using the following
contingency table where 4 and B represent,
respectively, the number of shoppers who bought
Brand X and the number of shoppers who bought
Brand Y in the first month; C and D represent,
respectively, the number of shoppers who bought
Brand X and the number of shoppers who bought
Brand Y in the second month; and T represents
the total number of shoppers in the survey. Also in
the table, 0.94 represents the 90% of the shoppers
who bought Brand X in the first month and also
bought it in the second month, and 0.1.4
represents the (100 — 90)% = 10% of the shoppers
who bought Brand X in the first month and Brand
Y in the second month. Similarly, 0.6B represents
the 60% of the shoppers who bought Brand Y in
the first month and also bought it in the second
month, and 0.4B represents the (100 — 60)% =
40% of the shoppers who bought Brand Y in the
first month and Brand X in the second month.

247.

5.5 Answer Explanations

( Second Month 3
X Y Total
0941 0.14 A
First R
Month Y 0.4B | 0.6B B
\ Total C D T

Determine the Va]ue Of-Q as a percentage.

(1) This indicates that 50% of the shoppers
bought Brand X in the first month, so 4=
0.57 It follows that the other 50% of
the shoppers bought Brand Y in the first
month, so B=0.57Then, D=0.14 +
0.6B=0.1(0.57) + 0.6(0.57) = 0.057"+
0.307'= 0.35T It follows that % - O';LT =
0.35, which is 35%; SUFFICIENT.

(2) 'This indicates that 7'= 5,000, as shown in
the following table:

o Second Month h
X Y | Total
X 094 | 014 | 4
First
Moy | Y |04B|06B | B
_ Total | C D 5 ,OO(_)_’ )

But not enough information is given to be able to
determine D or D as a percentage of 5,000; NOT

sufficient.

The correct answer is A;
statement 1 alone is sufficient.

DS15902
If m and n are positive integers, is m -+ n divisible by 4 ?

(1) mand n are each divisible by 2.
(2)  Neither mnor nis divisible by 4.

Arithmetic

Determine whether the sum of the positive
integers m and 7 is divisible by 4.

(1) TItis given that  is divisible by 2 and 7 is
divisible by 2. If, for example, 72 =2 and n =
2, then each of 7 and # is divisible by 2 and
m+n=2+ 2 =4, which is divisible by 4.
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Since the price per share of the stock can be

$12,000

expressed as

, determining the value of 7

is sufficient to answer this question.

(1) A per-share increase of $1 and a total
increase of $300 for 7 shares of stock mean

together that 7($1) = $300. It follows that
n=300; SUFFICIENT.

(2) If the price of each of the 7 shares
had been reduced by $2, the total reduction
in price would have been
5 percent less or 0.05($12,000). The
equation 27 = 0.05($12,000) expresses this
relationship. The value of 7 can be
determined to be 300 from this equation;

SUFFICIENT.

The correct answer is D;
each statement alone is sufficient.

DS82865 B
If nis positive, is +/n >100 ?

(1) n-1>99
(2) n+1>101

Determine if vz > 100 or equivalently, if

n > (100)(100) = 10,000.

(1) Given that v/n—1 >99, or equivalently,
n—1>(99)(99), it follows from

(99)(99)=99(100-1)
=9,900-99
=9,801

that vn—1 > 99is equivalent to »— 1 > 9,801,
or n > 9,802. Since 7 > 9,802 allows for
values of 7 that are greater than 10,000 and
n > 9,802 allows for values of 7 that are not
greater than 10,000, it cannot be
determined if » > 10,000; NOT sufficient.

(2) Given that Vn 1= 101, or equivalently,
n+1>(101)(101), it follows from

(101)(101) =101(100+1)
=10,100+101
=10,201

252.
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that V2 +1 > 101 is equivalent to
n+1>10,201,0r » > 10,200. Since
10,200 > 10,000, it can be determined that
n>10,000; SUFFICIENT.

The correct answer 1s B;
statement 2 alone is sufficient.
D$S17150

Isxy>57?

(1) 1<x<3and2<y<4.

(2) x+y=5

(1) While it is known that 1 £ x < 3 and
2 <y<4,xy could be (3)(4) = 12, which
is greater than 5, or xy could be (1)(2) = 2,
which is not greater than 5; NOT sufficient.

(2) Given thatx+y=5,xy could be 6 (when x =
2 and y = 3), which is greater than 5, and xy
could be 4 (when x =1 and y = 4), which is
not greater than 5; NOT sufficient.

Both (1) and (2) together are not sufficient since
the two examples given in (2) are consistent with
both statements.

The correct answer is E;
both statements together are still not sufficient.

DS17151

In Year X, 8.7 percent of the men in the labor force
were unemployed in June compared with 8.4 percent in
May. If the number of men in the labor force was the
same for both months, how many men were
unemployed in June of that year?

(1) InMay of Year X, the number of unemployed men

in the labor force was 3.36 million.

(2) InYear X, 120,000 more men in the labor force

were unemployed in June than in May.

Arithmetic

Since 8.7 percent of the men in the labor force were
unemployed in June, the number of unemployed
men could be calculated if the total number of men
in the labor force was known. Let # represent the
total number of men in the labor force.

(1) This implies that for May
(8.4%)z = 3,360,000, from which the value
of # can be determined; SUFFICIENT.






....50,48 is the lcm of 48 and 16, and a6 =
(48)(16); NOT sufficient.

(2) 'This indicates that 4 is the greatest common
factor (gcf) of a and 4, which means that 4 is
the greatest integer that is a factor of both
and 4. If a=4 and 4= 4, then 4 is the gcf 2
and 4, and a6 = (4)(4). However, if 2 = 4 and
b =16, then 4 is the gcf of 2 and 4, and ab =
(4)(16); NOT sufficient.

Taking (1) and (2) together, each of 2and 4 is a
multiple of 4 (which means that each of 2 and

b is divisible by 4) and 48 is a multiple of each
of @ and & (which means that 48 is divisible by
each of 2 and 4). It follows that the only possible
values for 2 and 4 are 4, 8,12, 16,24, and 48.
'The following table shows all possible pairs of
these values and that only 4 of them (2 =4 and
b=48,a=12and b=16,a=16and 6=12,a=
48 and 4 = 4), satisfy both (1) and (2).

b

4 | 8 12 16 24 48

4 .lcrn is |lem is|lem lemis |lemis |lem is
4,not |8,not |is 12, |16, not |24, not |48, gcf
48 48 not 48 | 48 48 is 4

8 |lemis |lemis|lem  |gefis 8,|gefis 8,|gefis 8,
8,not |8, not|is24, |not4 |not4 |not4
48 48 not 48

12|lem  |lem |gef  |lemis |gefis |gefis

is 12, |is 24, |is12, |48, gcf |12, not |12, not
not 48 |not |not4 |is4 4 4

48

16 (lem  |gcfis |lemis |gefis | gefis 8,|gefis
is 16, |8, not |48, gcf |16, not [not4 |16, not
not 48 | 4 is4 |4 4

24|lem  |gefis |gef  |gefis 8,|gefis  |gefis
is 24, |8,not|is12, |[not4 |24, not |24, not
not 48 (4 not 4 4 4

48|lemis |gefis |gef  |gefis [gefis  |gefis
48, gef | 8, not |is 12, |16, not |24, not |48, not
is4 |4 not4 |4 |4 4

In each case where both (1) and (2) are
satisfied, ab = 192.

Alternatively,

(1) Using prime factorizations, since the least
common multiple of 2 and & is 48 and

5.5 Answer Explanations

48 = 2* - 31 it follows that 2 = 27 - 37, where
p<4andg<1,and 4=2"- 3’, where r< 4
and s < 1. Since the least common multiple
of two positive integers is the product of the
highest power of each prime in the prime
factorizations of the two integers, one of

p or r must be 4 and one of g or s must be 1.
If, for example, p=4,g=1,and r=5=0,
thena=2%-31=48,)=2°-39=1 and
ab=(48)(1) =48.However, if p=4,¢=1,
r=4,and s=1,thena=2%- 31 =48,
b=2%31=48, and ab = (48)(48) = 2,304;
NOT sufficient.

(2) Ifa=4and 4 =4, then the greatest
common factor of 2 and 4 is 4 and a4 =
(4)(4) = 16. However,if a =4 and 5 =12,
then the greatest common factor of 2 and 4
is 4 and ab = (4)(12) = 48; NOT sufficient.

Taking (1) and (2) together, by (1), 2 =27 - 39,
where p<4and ¢g<1,and 4=2"- 3¢, where r< 4
and s < 1. Since the least common multiple of
two positive integers is the product of the highest
power of each prime in the prime factorizations
of the two integers, exactly one of p or  must be 4
and the other one must be 2. Otherwise, either
the least common multiple of 2 and 4 would not
be 48 or the greatest common factor would not be
4. Likewise, exactly one of ¢ or s must be 1and
the other one must be 0. The following table gives
all possible combinations of values for p, ¢,7,and s
along with corresponding values of 4, 4, and ab.

(plglr|s| a=2-30 | b=2r3 | &)
210(4]1]22-30=4 |24-31=48 | 192
1|40 |22-3'=12 | 2*:-8%=16 (192
4(0|2(1[2*-3°=16|2%-3'=12 | 192
\4|1|2]0]2*-3'=4822-3°=4 |192)

In each case, ab = 192.

The correct answer is C:
both statements together are sufficient.

199






261.

and the coordinates of Pare (4,6) = (4,2).
However, nothing is known about how far
Qs from P.If Qs close to P, then the

slope of OQ will be close to —1; (the slope of

OP), and if Q is far from P, timn the slope of
0Q will be close to 2 (the slope of PQ).
To be explicit, since the slope of PQ is 2,

p=23

it follows that A 2,0ory=2x—6.

Pl
Choosing x=4.1and y=2(4.1) - 6=2.2
gives (x, J=(4.1,2.2), and the slope of@

is 2—'2, which is close to l On the
4.1 2

other hand, choosing x =100 and
9=2(100) — 6 = 194 gives (x,9) = (100,194),

and the slope of 0Q is %, which is close
to 2; NOT sufficient.

(2) Given that the coordinates of point Q are

(5,4), it follows that the slope ofO_Q is

2 -9 _ 4 SUFFICIENT.
5-0 5

'The correct answer is B;
statement 2 alone is sufficient.

DS17164
In AXYZ, what is the length of YZ?

(1)  The length of XYis 3.
(2) The length of XZis 5.

Geometry

Given the length of one side of a triangle, it is
known that the sum of the lengths of the other
two sides is greater than that given length. The
length of either of the other two sides, however,
can be any positive number.

() Only the length of one side, XY, is given,
and that is not enough to determine the
length of YZ; NOT sufficient.

(2) Again, only the length of one side, XZ, is
given and that is not enough to determine
the length of YZ; NOT sufficient.

Even by using the triangle inequality stated
above, only a range of values for YZ can be
determined from (1) and (2). If the length of side
YZ is represented by £, then it is known both that
3 +5>kand that 3 + 4> 5, or £> 2. Combining

5.5 Answer Explanations

these inequalities to determine the length of £
yields only that 8 > 2> 2.

The correct answer is E;
both statements together are still not sufficient.

Ds07217

262. If the average (arithmetic mean) of n consecutive odd

integers is 10, what is the least of the integers?

(1)  The range of the nintegers is 14.
(2)  The greatest of the nintegers is 17.

Arithmetic

Let £ be the least of the 7 consecutive odd
integers. Then the 7 consecutive odd integers are
EE+2,k+4,.. . k+2n—1),where b+ 2(n—1)
is the greatest of the 7 consecutive odd integers
and [£+2(n — 1)] — £=2(n — 1) is the range of
the # consecutive odd integers. Determine the
value of 4.

(1) Given that the range of the odd integers is
14, it follows that 2(z - 1) =14,0r n - 1= 7,
or n = 8. It is also given that the average of

the 8 consecutive odd integers is 10, and
. k+(A+2)+(k+4)+...+(k+14) ~10

from which a unique value for £ can be

determined; SUFFICIENT.

(2) Given that the greatest of the odd integers
is 17, it follows that the 7 consecutive odd
integers can be expressed as 17,17 — 2,

17 —4,...,17 = 2(n — 1). Since the average
of the # consecutive odd integers is 10, then

17+(17-2)+(17 - 4)+...+[17 - 2(n—1)]

n

=10,

or

17+(17-2)+(17-4)+...+[17-2(n-1)] =10 (i)
The 7 consecutive odd integers can also be
expressed as 4, £ +2,k+4,...,k+2(n-1).

Since the average of the # consecutive odd
integers is 10, then
bt (k+2)+(k+4)+.. +[k+2(n-1)] .
- o )
or

k+(2+2)+(k+4)+...+[k+2(n—1)] =107 (ii)
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DS16470

After winning 50 percent of the first 20 games it played,
Team A won all of the remaining games it played. What
was the total number of games that Team A won?

(1) Team A played 25 games altogether.
(2)  Team A won 60 percent of all the games it played.

Arithmetic

Let 7 be the number of the remaining games
played, all of which the team won. Since the team
won (50%)(20) = 10 of the first 20 games and the 7
remaining games, the total number of games the
team won is 10 + . Also, the total number of games
the team played is 20 + 7. Determine the value of 7.

(1) Given that the total number of games
played is 25, it follows that 20 + = 25, or
r=15; SUFFICIENT.

(2) Itis given that the total number of
games won is (60%)(20 + r), which can
be expanded as 12 + 0.67. Since it is also
known that the number of games won is 10
+ 7,1t follows that 12 + 0.67 =10 + r.
Solving this equation gives 12 — 10 = - 0.6,
or 2=0.4r, or r=5; SUFFICIENT.

The correct answer 1s D;
each statement alone is sufficient.

DS17181

(1) x2is less than x.
(2)  x3is positive.

(1)  Since #? is always nonnegative, it follows
that here x must also be nonnegative, that is,
greater than or equal to 0.If x =0 or 1, then
x% = x. Furthermore, if x is greater than 1,

then »? is greater than x. Therefore, x must
be between 0 and 1; SUFFICIENT.

(2) If «3 is positive, then x is positive, but x can
be any positive number; NOT sufficient.

The correct answer 1s A;
statement 1 alone is sufficient.

DS04083
If m and n are nonzero integers, is m" an integer?

(1) n™is positive.
(2)  nmis an integer.

269.

5.5

(1) Although it is given that #™ is positive, 72"
can be an integer or »” can fail to be an
integer. For example, if 7 = 2 and n = 2,
then ™ = 22 =4 is positive and m" =22 = 4
is an integer. However, if m =2 and n = -2,
then #™ = (-2)? = 4 is positive and

m" =27 =— =—1isnot an integer; NOT

sufficient.

(2) Although it is given that ™ is an integer,
m" can be an integer or #” can fail to be
an integer. For example, if » =2 and n =2,
then 7™ =22 =4is an integer and m" =22 =4
is an integer. However, if 2 = 2 and
n=—2,then n” = (-2)? = 4 is an integer
and m" =27 = 1_1 is not an integer;

NOT sufficient.
Taking (1) and (2) together, it is still not possible

to determine if " is an integer, since the same
examples are used in both (1) and (2) above.

The correct answer is E;

both statements together are still not sufficient.
DS16034

What is the value of xy ?

(1) x+y=10
(2) x-y=6

(1) Givenx+y=10,0r y=10 — x, it follows
that xy = x(10 — x), which does not have a
unique value. For example, if x = 0, then xy
=(0)(10) =0, but if x = 1, then
xy = (1)(9) = 9; NOT sufficient.

(2) Givenx—y=6,0ry=ux— 6,it follows that
xy = x(x — 6), which does not have a unique
value. For example, if x = 0, then xy = (0)
(=6) =0, but if x = 1, then
xy = (1)(-5) = =5; NOT sufficient.






273.

Arithmetic

If x is the number of books Michael had before
he acquired the 10 additional books, then x is a
multiple of 10. After Michael acquired the 10
additional books, he had x + 10 books and x + 10

is a multiple of 12.

(1) If x <96, where x is a multiple of 10, then x
= 10, 20, 30, 40, 50, 60, 70, 80, or 90 and x +
10 = 20, 30, 40, 50, 60, 70, 80, 90, or 100.
Since x + 10 is a multiple of 12, then
x+ 10 =60 and x = 50; SUFFICIENT.

(2) If x> 24, where x is a multiple of 10, then x
must be one of the numbers 30, 40, 50, 60,
70, 80,90, 100, 110, ..., and x + 10 must be
one of the numbers 40, 50, 60, 70, 80, 90,
100, 110, 120, .... Since there is more than
one multiple of 12 among these numbers
(for example, 60 and 120), the value of
x + 10, and therefore the value of x, cannot

be determined; NOT sufficient.
The correct answer is A;
statement 1 alone is sufficient.

DS16469
[f xy>0, does(x-1)y-1)=17?

(1) x+y=xy
) x=y

Algebra

By expanding the product (x — 1)(y — 1), the
question is equivalent to whether xy -y —x+1=1,
or xy —y—x=0,when xy > 0.

(1) Ifx +y=xy,thenxy —y —x=0, and hence
by the remarks above, (x -D(y-1) =1,
SUFFICIENT.

) Ifx=y,then (x— 1)(y — 1) =1 can be true
(x=y=2)and (x - 1)(y—1)=1canbe
false (x =y =1); NOT sufficient.

The correct answer is A;
statement 1 alone is sufficient.
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5.5 Answer Explanations

DS06842

Last year in a group of 30 businesses, 21 reported a
net profit and 15 had investments in foreign markets.
How many of the businesses did not report a net profit
nor invest in foreign markets last year?

(1) Lastyear 12 of the 30 businesses reported
a net profit and had investments in foreign
markets.

(2) Last year 24 of the 30 businesses reported a
net profit or invested in foreign markets, or both.

Arithmetic

Consider the Venn diagram below in which x
represents the number of businesses that reported
a net profit and had investments in foreign
markets. Since 21 businesses reported a net profit,
21 — x businesses reported a net profit only. Since
15 businesses had investments in foreign markets,
15 — x businesses had investments in foreign
markets only. Finally, since there is a total of

30 businesses, the number of businesses that

did not report a net profit and did not invest in

foreign markets is 30 — 21-x+ x+ 15— x) =x - 6.

Determine the value of x - 6, or equivalently, the
value of x.

(1) Itisgiven that 12 = x; SUFFICIENT.
(2) Itis given that 24 = (21 — x) + x + (15 — ).
Therefore, 24 =36 — x, or x = 12.

Alternatively, the information given is
exactly the number of businesses that are not
among those to be counted in answering the
question posed in the problem, and therefore
the number of businesses

that are to be counted is 30 — 24 = 6;
SUFFICIENT.

The correct answer is D;
each statement alone is sufficient.
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DS16464

The circular base of an above-ground swimming pool
lies in a level yard and just touches two straight sides
of a fence at points A and B, as shown in the figure
above. Point C is on the ground where the two sides of
the fence meet. How far from the center of the pool's
base is point A?

(1)  The base has area 250 square feet.
(2)  The center of the base is 20 feet from point C.

Geometry

Let Q be the center of the pool’s base and 7 be
the distance from Q to 4, as shown in the figure
below.

Since A is a point on the circular base, Q4 is a
radius (7) of the base.

(1) Since the formula for the area of a circle is
area = 7172, this information can be stated as

250 = 272 or |22 — 1, SUFFICIENT.
¥i;

(2) Since C4 is tangent to the base, AQAC is
aright triangle. It is given that QC = 20,
but there is not enough information to use
the Pythagorean theorem to determine the

length of O4; NOT sufficient.

The correct answer 1s A;
statement 1 alone is sufficient.

5.5 Answer Explanations

D$16050

279. If xy = -6, what s the value of xy{x + ¥)?

280.

(1) x-y=5
(2) xy2=18
Algebra

By substituting —6 as the value of xy, the
question can be simplified to “What is the value
of =6(x +y) ?”

(1) Adding J to both sides of x — y =5 gives
x=y+5.When y + 5 is substituted for x in
the equation xy = -6, the equation yields
(y+5)y=—6,0r * + 5y + 6 = 0. Factoring
the left side of this equation gives
(y + 2)(y + 3) = 0. Thus, y may have a value
of =2 or —3. Since a unique value of y is
not determined, neither the value of x nor
the value of xy can be determined; NOT

sufficient.

(2) Since xy? = (xy)y and xy? = 18, it follows
that (xy)y = 18. When —6 is substituted
for xy, this equation yields —6y = 18, and
hence y = -3. Since y = -3 and xy = 6, it
follows that —3x = —6, or x = 2. Therefore,
the value of x + y, and hence the value of
xy(x + y) = —6(x + y) can be determined,;
SUFFICIENT.

The correct answer 1s B;

statement 2 alone is sufficient.

0505519

[yl denotes the greatest integer less than or equal to y.
Isd<1?

(1) d=y-1[y
(2) [d=0
Algebra

(1) Itisgiven d=y— [y].If y is an integer, then
y=1[y], and thus y — [y] = 0, which is less
than 1. If y is not an integer, then
y lies between two consecutive integers,
the smaller of which is equal to [y]. Since
each of these two consecutive integers is at
a distance of less than 1 from y, it follows
that [y] is at a distance of less than 1 from y,
or y — [y] < 1.'Thus, regardless of whether y
is an integer or y is not an integer, it can be

determined that 4 < 1; SUFFICIENT.
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285.

taking (1) and (2) together allows for both %2 — y2 =
(3)(6) =18 and x2 — y2=(-3)(6) =—18.

The correct answer is E;
both statements together are still not sufficient.

DS01267

For each landscaping job that takes more than

4 hours, a certain contractor charges a total of

r dollars for the first 4 hours plus 0.2r dollars for each
additional hour or fraction of an hour, where r > 100.
Did a particular landscaping job take more than

10 hours?

(1)  The contractor charged a total of $288 for the

job.

(2)  The contractor charged a total of 2.4r dollars for
the job.

Algebra

If y represents the total number of hours the
particular landscaping job took, determine
if y>10.

(1) 'This indicates that the total charge for
the job was $288, which means that
7+ 0.27(y — 4) = 288. From this it cannot be
determined if y > 10. For example, if 7 = 120
and y = 11, then 120 + 0.2(120)(7) = 288,
and the job took more than 10 hours.
However, if =160 and y = 8, then
160 + 0.2(160)(4) = 288, and the job took
less than 10 hours; NOT sufficient.

(2) Thisindicates that » + 0.2r(y — 4) = 2.4r,
from which it follows that

r+0.2ry—0.87=2.4r

use distributive

property

0.2ry=2.2r  subtract (r—0.87)
from both sides
y=11 divide both sides

by 0.27

'Therefore, the job took more than 10
hours; SUFFICIENT.

The correct answer is B;
statement 2 alone is sufficient.

DS17600
If x2 = 2% what is the value of x ?

o3
(1) 2x= [gJ

(2) x=2x-¢

286.

5.5 Answer Explanations

Algebra

Given x2 = 2%, determine the value of x. Note
that x # 0 because 0> =0 and 20 = 1.

J 3 /|3
(1) This indicates that 2x = (%) 86 2% = % and

16x = x>, Since x # 0, then 16 = x2,
so x=—4 or « = 4. However, (—4)? = 16 and

24 = %, so x # —4. Therefore, x = 4;

SUFFICIENT.

(2) This indicates that x =2%"2, so x = % and

4x = 2% Since it is given that x% = 2%, then
4x = x? and, because x # 0, it follows that

x =4, SUFFICIENT.

The correct answer 1s D;
each statement alone is sufficient.

DSO1169

The sequence sy, Sy, S3, ...

1 1 4 , .
Sy = FIrTS for all integers n > 1. If kis a positive

integer, is the sum of the first k terms of the sequence

greater than 9 ?
10

, Spy --. IS such that

(1) k>10
(2) k<19

Arithmetic

The sum of the first 2 terms can be written as
11)(11) (1 1)(11
== e | = 42—
(1 2 2 3 E—1 & £ é+1j

:1+(—1+l)+(—l+l)+...+[—l»+1)—l—
2 2 3 3 k) k+1

Therefore, the sum of the first £ terms is
1 9

greater than 2 ifand onlyif 1-———> = or
10 k+1 10
9 1 1

= ——% = gr=_ 3 - Multiplying both
10 4£+1° 10 £4+1
sides of the last inequality by 10(% + 1) gives the
equivalent condition £+ 1 > 10, or £> 9.

(1) Given that 2> 10, then it follows that 2> 9;
SUFFICIENT.
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Coffee

25—y

(1) Given that x is equal to 60 percent of 75, or
45, the value of x + y cannot be determined;

NOT sufficient.

(2) Given that 90 percent of x + y is equal to , it
follows that 0.9(x + y) = x, or 9(x + ) = 10x.
Therefore, 9x + 9y = 10x, or 9y = x. From this
the value of x + y cannot be determined. For
example, if x =9 and y =1, then all
4 percentages in the Venn diagram are
between 0 and 100, 9y = x,and x + y = 10.
However, if x = 18 and y = 2, then all
4 percentages in the Venn diagram are
between 0 and 100, 9y = x, and x + y = 20;
NOT sufficient.

Given both (1) and (2), it follows that x = 45
and 9y = «x. Therefore, 9y = 45, or y = 5, and hence
x+y:45+5=50.

The correct answer is C;
both statements together are sufficient.

DS05302

A tank containing water started to leak. Did the tank
contain more than 30 gallons of water when it started
to leak? (Note: 1 gallon = 128 ounces)

(1) The water leaked from the tank at a constant
rate of 6.4 ounces per minute.

(2)  The tank became empty less than 12 hours after
it started to leak.

Arithmetic

(1) Given that the water leaked from the tank
at a constant rate of 6.4 ounces per minute,
it is not possible to determine if the tank
leaked more than 30 gallons of water. In
fact, any nonzero amount of water leaking
from the tank is consistent with a leakage
rate of 6.4 ounces per minute, since nothing
can be determined about the amount of
time the water was leaking from the tank;

NOT sufficient.

290.

(2) Given that the tank became empty in
less than 12 hours, it is not possible to
determine if the tank leaked more than 30
gallons of water because the rate at which
water leaked from the tank is unknown. For
example, the tank could have originally
contained 1 gallon of water that emptied in
exactly 10 hours or the tank could have
originally contained 31 gallons of water
that emptied in exactly 10 hours; NOT
sufficient.

Given (1) and (2) together, the tank emptied

at a constant rate of

(6‘4 . j(()om—mj[L@J _ (64)(6) gal _

min hr /\ 128 oz 128 hr
(64)(6) gal _ gl

(64)(2) hr hr
If #is the total number of hours the water leaked
from the tank, then the total amount of water
emptied from the tank, in gallons, is 34 which is
therefore less than (3)(12) = 36. From this it is
not possible to determine if the tank originally
contained more than 30 gallons of water. For
example, if the tank leaked water for a total of 11
hours, then the tank originally contained

(3)(11) gallons of water, which is more than

30 gallons of water. However, if the tank leaked
water for a total of 2 hours, then the tank
originally contained (3)(2) gallons of water, which
is not more than 30 gallons of water.

for less than 12 hours.

'The correct answer is E;

both statements together are still not sufficient.
DS12752

In the xy-plane, lines k and £ intersect at the point
(1,1). Is the y-intercept of k greater than the y-intercept
of £7

(1)  The slope of kis less than the slope of £.
(2)  The slope of £is positive.

Algebra

Let 7 and m;, represent the slopes of lines 4
and ¢, respectively. Then, using the point-slope
form for the equation of a line, an equation of
line £ can be determined: y — 1 = m(x — 1), or
y = myx+ (1 — my). Similarly, an equation for
line € is y = myx + (1 — my). Determine if

(1 =) > (1 — m,), or equivalently if m; < m;.
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Arithmetic

(1) 'This indicates that 30 of the 45 books
are paperbacks. Of the 30 paperbacks,
25 could be written in Spanish. In
this case, the probability of randomly
selecting a paperback book written in
Spanish is j—g = % On the other hand, it
is possible that only 5 of the paperback
books are written in Spanish. In this case,
the probability of randomly selecting a
paperback book written in Spanish is
= < l; NOT sufficient.
45 2

(2) This indicates that 15 of the books are
written in Spanish. Then, at most 15 of the
45 books on the shelf are paperbacks written
in Spanish, and the probability of randomly

selecting a paperback book written in

Spanish is at most % < %; SUFFICIENT.

The correct answer is B;
statement 2 alone is sufficient.

DS06683

A small school has three foreign language classes,
one in French, one in Spanish, and one in German.
How many of the 34 students enrolled in the Spanish
class are also enrolled in the French class?

(1)  There are 27 students enrolled in the French
class, and 49 students enrolled in either the
French class, the Spanish class, or both of
these classes.

(2)  One-half of the students enrolled in the Spanish

class are enrolled in more than one foreign
language class.

Arithmetic

Given that 34 students are enrolled in the
Spanish class, how many students are enrolled in
both the Spanish and French classes? In other
words, given that x + y = 34 in the diagram below,
what is the value of y ?

294.

5.5 Answer Explanations

(1) Ttis given that y+ z=27 and x + y + z = 49.
Adding the equations x + y = 34 and
y+z=27 gives x+ 2y+2z=34+27=61,0r
y+(x+y+2)=61.Since x + y + z =49,
it follows that y + 49 = 61, or y = 12;
SUFFICIENT.

(2)  Given that half the students enrolled in the
Spanish class are enrolled in more than one
foreign language class, then it is possible that
no students are enrolled in the French and
German classes only and 17 students are
enrolled in both the Spanish and French
classes. On the other hand, it is also possible
that there are 17 students enrolled in the
French and German classes only and no
students enrolled in both the Spanish and
French classes; NOT sufficient.

The correct answer 1s A;
statement 1 alone is sufficient.

DS04910
If Sis a set of four numbers w, x, y, and z, is the range
of the numbers in S greater than 2 ?

(1) w-2z>2
(2)  zis the least number in S.

Arithmetic

'The range of the numbers w, x, y, and z is equal
to the greatest of those numbers minus the
least of those numbers.

(1) This reveals that the difference between two of
the numbers in the set is greater than 2, which
means that the range of the four numbers must

also be greater than 2; SUFFICIENT.

(2) The information that z is the least number
gives no information regarding the other
numbers or their range; NOT sufficient.

The correct answer 1s A;
statement 1 alone is sufficient.
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(2) Given that the least common multiple
(LCM) of M and Nis 36 and 6 < M < N,
then it is possible that M = (4)(3) = 12 and
N=(9)(2) =18. However, it is also possible
that A/ = (4)(3) =12 and N=(9)(4) = 36;
NOT sufficient.

Taking (1) and (2) together, it follows that 6 is a
divisor of M and M is a divisor of 36. Therefore,
M is among the numbers 6,12, 18, and 36. For
the same reason, /Vis among the numbers 6,
12,18, and 36. Since 6 < M < N, it follows that
M cannot be 6 or 36 and NV cannot be 6. Thus,
there are three choices for M and IV such that M
< N.'These three choices are displayed in the
table below, which indicates why only one of the
choices,namely M = 12 and NV = 18, satisfies
both (1) and (2).

./‘.
18 36
12 | 36 | 12 | 36
18 | 36 | 18 | 36

'The correct answer is C:
both statements together are sufficient.

Stations X and Y are connected by two separate,
straight, parallel rail lines that are 250 miles long. Train
P and train Q simultaneously left Station X and Station
Y, respectively, and each train traveled to the other’s
point of departure. The two trains passed each other
after traveling for 2 hours. When the two trains
passed, which train was nearer to its destination?

(1) At the time when the two trains passed, train P
had averaged a speed of 70 miles per hour.

(2) Train Q averaged a speed of 55 miles per hour
for the entire trip.

Arithmetic

(1) This indicates that Train P had traveled
2(70) = 140 miles when it passed Train Q. It
follows that Train P was 250 — 140 = 110 miles
from its destination and Train Q was
140 miles from its destination, which means
that Train P was nearer to its destination
when the trains passed each other;

SUFFICIENT.

299.

(2) This indicates that Train Q averaged a speed
of 55 miles per hour for the entire trip, but no
information is given about the speed of Train
P.1f Train Q_traveled for 2 hours at an average
speed of 55 miles per hour and Train P
traveled for 2 hours at an average speed of
70 miles per hour, then Train P was nearer to
its destination when the trains passed.
However, if Train Q traveled for
2 hours at an average speed of 65 miles
per hour and Train P traveled for 2 hours at
an average speed of 60 miles per hour, then
Train Q_was nearer to its destination when
the trains passed. Note that if Train Q_

(120)(55)

A/ 47% miles per hour

140

for the remainder of the trip, then its average
speed for the whole trip was 55 miles per

hour; NOT sufficient.

traveled at

The correct answer is A;
statement 1 alone is sufficient.

y

DS01613

In the xy-plane shown, the shaded region consists of
all points that lie above the graph of y = x2 — 4x and
below the x-axis. Does the point (a,b) (not shown) lie in
the shaded regionif b< 0 ?

(1) O<a<4
) 2-sa<b
Algebra

In order for (4,4) to lie in the shaded region,

it must lie above the graph of y = x% — 4x and
below the x-axis. Since 4 < 0, the point (a,5) lies
below the x-axis. In order for (4,5) to lie above
the graph of y = x2 — 4, it must be true that 4>
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