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1.0 What Is the GMAT™ Exam? 

1.0 What Is the GMA'fTM Exam? 

The Graduate Manag巳ment Admission Test™ (GMAJ'TM) exam is a standardized exam us巳d in admissions 

decisions by more than 7,000 graduate management programs, 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 Reasoni吨， Verbal Reasoning, and 

Quantitative Reasoning skills higher-order reasoning skills that management faculty, admissions 

professionals, and employers worldwide have id巳ntified as important for incoming stud巳nts to hav巳 

“Higher-ord巳f reasoning skills involve complex judgments, and includ巳 critical thinking, analysis, and 

problem solving. Unlike undergraduate grades and curricula, which vary in their m巳aning across r巳gions and 

institutions, your GMAT scores provide a standardized, statistically valid, and reliable measure of how you 

ar巳 likely to perform academically in th巳 core curriculum of a graduat巳 manag巳ment program. The GMA T 

exam ’s valid町，fairne筒，and valu巳 in admissions have been well established through numerous academic 

studies. 

The GMAT exam is delivered online or at a test center, entirely in English, and solely on a computer. It is 

not a t巳咀t of business knowledge, su均巳ct-ma忧er mastery, English vocabula町，or advanc巳d computational 

skills. The GMAT 巳xam also do巳s not measure other factors related to success in graduate manag巳ment 

study, such as job experience, leadership ability, motivation, and interpersonal skills. Your GMAT scor巳 is 

intended to be used as one admissions criterion among other, mor巳 subjective, criteria, such as admissions 

essays and intervi巳ws.

1.1 Why Take the GMAT™ Exam? 

Taking the GMAT exam helps you stand out in the admissions process and demonstrate your r四diness and 

commitment to pursuing graduate management education. Schools use GMAT scores to help them select the 

most qualifi巳d applicants-because th巳y know that candidat巳s who tak巳 th巳 GMAT 巳xam ar巳 serious about 

earning a graduate busin巳ss degr白， and it ’s a proven pr巳dictor of a stud巳nt ’s ability to succe巳d in his or her 

chosen program. When you consider which programs to apply to, you can look at a school ’s use of the 

GMAT exam as on巳 indicator of quality. Schools that use the GMA T exam typically list score rang巳s or 

average scores in their class profiles, so you may also find these profil巳s helpful in gauging the academic 

competitiven巳咀s of a program you are considering and how well your performance on th巳巳xam compares 

with that of the students enrolled in the program. 

[Myth 叩 FACT

M - If I don’t achieve a high score on the GMA T exam, I won’t get into my 

top choice schools. 

F There are great schools available for candidates at any GMAT score 

range. 

3 



Fewer than 50 of the ～200,000 people taking the GMAT ex创n each year get a perfect 

score of 800; and many more get into top business school programs around the world 

each year. Admissions Officers use GMAT scores as one component in their 

admissions decisions, in cor飞junction with undergraduate records, application essays, 

interviews, letters of recommendation, and other information when deciding whom to 

accept into their programs. Visit School Finder on旦主L旦旦旦to learn about schools 

that are the best fit for you. 

No matter how you p巳rform on the GMA T 巳xam, you should contact the schools that interest you to learn 

more and to ask how they use GMA T scor，巳s and other criteria (such as your undergraduate grades, essays, 

and letters of r巳commendation) in their admissions processes. School admissions offices, websites, and 

materials published by schools are the k巳y sources of information when you ar巳 doing research about where 

you might want to go to business school. 

For more information on the GMAT exam, test preparation materials, registration, how to use and send your 

GMAT scores to schools, and applying to business school, pl巳在S巳 visit mba.com/mnat. 

1.2 GMAT™ Exam Format 

The GMA T exam consists of four separately timed s巳ctions (s四 th巳 table on the next pag巳）. Th巳 Analytical

Writing Assessment (AW A) section consists of one essay. The Integrat巳d Reasoning section consists of 

graphical and data analysis questions in multiple response formats.卫1e Quantitative and Verbal Reasoning 

sections consist of multiple-choice questions. 

The Quantitative and Verbal R巳asoning sections of the GMA T exam are computer adaptive, which m巳ans

that th巳 test draws from a large bank of questions to tailor itself to your ability level, and you won ’t get many 

questions that are too hard or too easy for you. The first question will be of medium difficulty. As you 

answ巳I 巳ach question, the computer scores your answer and uses it as well as your responses to all 

pr巳ceding questions-to select the next question. 

[Myth 叩 FA℃I

M - Getting an easier question means I answered the last one wrong. 

F - You should not become distracted by the difficulty level of a question. 

Many different factors contribute to the difficulty of a question, so don ’t worry when 

taking the test or waste valuable time trying to determine the difficulty of the question 

you are answering. 

To ensure that everyone receives the same content, the test selects a specific number 

of questions of each type. The test may call for your next problem to be a relatively 

hard data sufficiency question involving arithmetic operations. But, if there are no 

more relatively difficult data sufficiency questions involving arithmetic, you might be 

given an easier question. 

Computer-adaptive tests become more difficult the more questions you answer correctly, but if you get a 

question that seems easier than the last one, it does not nec巳ssarily mean you answered the last question 
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incorrectly. E巳 t巳st must cover a range of content, both in the type of question asked and the su均巳ct ma阳

pr巳sented.

Because the comput巳r uses your answers to select your next questions, you may not skip qu创tions or go 

back and chang巳 your answer to a previous question. If you don’t know the answer to a question, t巧f to 

eliminat巳 as many choices as possible, then select the answer you think is best. 

Though th巳 individual questions are different, the mix of question types is the same for 巳very GMA T exam. 

Your score is determined by the difficulty and statistical characteristics of th巳 questions you answer as well 

as the number of questions you answer correctly. By adapting to each test-taker, the GMAT exam is able to 

accurately and efficiently gauge skill levels over a full range of abilities, from very high to very low. 

The t巳st includes the types of quβstions found in this book and in the online question bank found 

at gmat.wilev.co旦，but the format and pres巳ntation of the GMA T exam questions are different. 

Five things to know about GMA T 巳xam questions: 

• Only one question or question prompt at a time is presented on the computer scr巳巳n

• The answer choices for the multiple-choice questions will be pr巳ceded by radio buttons, rather than

by letters.

• Different question types appear in random order in the multiple-choice and Integrat巳d Reasoning

S巳ctions.

• You must choose an answer and confirm your choice before moving on to the next qu巳stion.

• You may not go back to previous scr巳ens to change answers to previous qu巳stions.

Format of the GMAT™ Exam 

Question Timing 

Analytical Writing Assessm巳nt

Integrated R巳asoning 12 

Multi-Source R，巳asoning

Table Analysis 

Graphics Interpretation 

Two-Part Analysis 

Quantitative Reasoning 31 62 min. 

Problem Solving 

Data Sufficiency 

Verbal Reasoning 36 65 min. 

R巳ading Comprehension 

Critical Reasoning 

Sentence Correction 

Total Time: 1s7 min. I 

On exam day, immediately prior to the start of the first exam section, you will hav巳 the fie泪ibility to s巳lect

your section order for the GMAT exam from thr四 order combinations. 
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Order #1 Order #2 Order #3 

Analytical Writing Ass巳ssment Verbal R巳asoning Quantitativ巳Reasoning

Integrated R巳asoning

Optional 8-rninut巳break

Quantitative Reasoning Quantitative Reasoning Verbal Reasoning 

Optional 8-rninut巳br巳ak

Verbal Reasoning Int巳grated Reasoning Integrated R四soning

Analytical Writing Ass巳ssment Analytical Writing Assessm巳nt

1.3 What 明＇ill the Test Experience Be Like? 

卫1e GMA T exam offers th巳 flexibility to take the exam either online or at a test center-wh巳rever you feel 

most comfortable. You may feel more comfortable at home with the online delivery format or prefer the 

structure and environment of a test center. Th巳choice and flexibility are yours. Both delivery options include 

th巳巳xact sam巳 conte时， struc阳白， two optional 8-rninut巳 breaks, scores, and score scales, and scores are 

uniformly accepted by schools worldwide, so you can choose th巳option that works best for you. 

At the Test Center: Th巳GMAT exam is administered under standardized conditions at over 700 test centers 

worldwide. Each test center has a proctored testing room with individual computer workstations that allow 

you to take the 旺am under quiet conditions and with some privacy. You may not take notes or scratch paper 

with you into the testing room, but an erasable notepad and marker will be provided for you to use during the 

test. For mor巳information about exam day, visit mba.com/gmat. 

Online: The GMAT Online exam is a remote proctored experience in the comfort of your home or office. 

You will n四d a quiet workspac巳 with a desktop or laptop computer that meets minimum system 

I巳quirements, a webcim, and a reliable internet conn巳ction. During your exam you will be able to use a 

physical whiteboard with up to two dry-erase markers and an eraser and/or an online whiteboard to work 

through the exam questions (no scratch paper i日 allowed). For more information about exam day, 

visit mba.com/gmator line. 

To learn more about accommodations options for the GMAT exam, visit mba.com/accommodations. 

1.4 What Is the Content of the GMAT™ Exam Like? 

The GMA T exam measures higher-order analytical skills encompassing several types of reasoning. The 

Analytical Writing Assessm巳nt asks you to analyz巳the r巳asoning behind an argument and respond in writing; 

the Integrated Reasoning section asks you to interpret and synthesize information from multipl巳sources and 

in different formats to mak巳 reasoned conclusions; th巳 Quantitative R巳asoning s巳ction includ巳s basic 

arithmetic, algebra, and geometry; and the Verbal Reasoning section asks you to read and comprehend 

written material and to reason and evaluate arguments. 

Test questions may address a variety of subj回归， but all the information you need to answer the questions 

will be included on th巳 exam, with no outside knowledge of th巳subject matter necessary. The GMAT exam 
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is not a t巳st ofbusin巳ss knowledg巳， English vocabulary, or advanced computational skills. You will need to 

read and writ巳 in English and have basic math and English skills to perform well on the test, but its difficulty 

comes from analytical and critical thinking abiliti创

�yth 叩 FACT

M - My success in business school is not predicted by the GMA T exam. 

F - False. The GMA T exam measures your critical thinking and reasoning 

skills, the ones used in business school and beyond in your career. 

The exam measures your ability to make inferences, problem-solve, and analyze data. 

In fact, some employers even use the GMA T exam to determine your skill sets in 

these areas. If your program does not require the GMAT exam, you can stand out 

from the crowd with your performance on the exam and show that you have skills that 

it takes to succeed in business school. 

The questions in this book are organized by question type and from easiest to most difficult, but k巳ep in 

mind that wh巳n you take the t巳悦， you may s巳e differ巳nt types of qu巳stions in any order within each section. 

1.5 Analytical Writing Assessment Section 

The GMA T Analytical Writing Assessment (A WA) section consists of one 30-minut巳 writing task: Analysis 

of an Argument. The AW A measures your ability to think critically, communicate your id巳as, and formulate 

an appropriate and constructive critique. You will type your essay on a computer keyboard. 

For test-taking tips and sample 巳ssay respons凶， see生纽坚ill.

1.6 Integrated Reasoning Section 

The GMA T Integrat巳d Reasoning section highlights the relevant skills that business managers in today ’s 

data-driven world n巳巳d in order to analyze sophisticated streams of data and solve complex problems. It 

measures your ability to understand and 巳valuate multiple sources and types of information-graphic, 

num巳ric, 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 multipl巳 problems in relation to on巳 another.

Four typ巳s of questions are us巳d in the Integrat巳d Reasoning section: 

• Multi-Source Reasoning

• Table Analysis

• Graphics Interpretation

• Two-Part Analysis

Integrat巳d Reasoning questions may require quantitative or verbal reasoning skills, 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 ar巳 not n巳cessary. For both online and test center exams you 
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will hav巳 ace巳ss to an on-screen calculator with basic functions for the Int巳grated Reasoning s巳ction but note 

that the calculator is not available on th巳 Quantitative Reasoning section. 

To review the Integrated Reasoning qu巳stion types and test-taking tips, see生理坚ι旦

For practice questions of each format, with full answer explanations, visit 田nat.wilev.com using your unique 

access co命found in the inside仕ont cover of the book. 

1.7 Quantitative Reasoning Section 

卫1e GMA T Quantitative Reasoning section m巳asur，巳s your ability to solve quantitative problems and 

interpret graphic data. 

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

• Problem Solving

• Data Sufficiency

Both are intermingled throughout th巳 Quantitative Reasoning s巳ction, and require basic knowledge of 

arithmetic, elementary algebra, and commonly known concepts of geomet巧f

To review the basic mathematical concepts that you will need to answer Quantitative Reasoning questions, 

see the math revi巳W in _91@!旦J_. For test-taking tips specific to the question typ巳s in the Quantitative 

Reasoning s巳ction, practice questions, and answer explanations, s巳e _c;h坦国§___1 and}. 

1.8 Verbal Reasoning Section 

The GMA T Verbal Reasoning section measures your ability to read and compreh巳nd written material and to 

reason and evaluate arguments. The Verbal Reasoning section includes reading sections from several 

different content areas. Although you may b巳 generally familiar with some of the material, neither the 

r巳ading passag巳s nor the questions assume detailed knowledge of the topics discuss巳d

Three typ巳s of multiple-choice questions are intermingled throughout the Verbal Reasoning s巳。tion:

• Reading Comprehension

• Critical Reasoning

• Sentence Correction

For test-taking tips sp巳cific to 巳在ch question type in th巳 Verbal Reasoning section, practice qu巳stions, and 

answer 巳xplanations, see生纽坚坚Z through !2-

1.9 How Are Scores Calculated? 

Verbal R巳asoning and Quantitative Reasoning sections ar巳 scor巳d on a scale of 6 to日，in one-point 

increments. The Total GMAT scor巳 ranges from 200 to 800 and is based on your p巳rformance in these two 

sections. Your score is determined by: 

• The number of questions you answer

8 



• The number of questions you answer correctly or incorrectly

• Th巳level of difficulty and other statistical characteristics of each question

Your Verbal Reasoning, Quantitative R巳asoning, and Total GMA T scores ar巳 determined by an algorithm 

that takes into account the difficulty of the questions that were pr巳sent巳d to you and how you answer巳d them. 

When you answer the 巳asier questions corr巳ctly, you get a chance to answer harder qu巳stions, making it 

possible to earn a high巳I score. After you have complet巳d all the questions on the exam, or when your time is 

expired, the computer will calculate your scor回

You will I巳C巳iv巳 five scores: Total Scor巳（which is based on your Quantitativ巳 Reasoning and Verbal 

Reasoning scores), Integrated Reasoning Score, and Analytical Writing Assessment Score. The following 

table summarizes the different types of scores, the scales, and the increments. 

Type of Score Scale Increments 

Total (based on Quantitative Reasoning and V巳rbal R巳asoning) 200--800 10 

Quantitative R巳asoning 6 51 

Verbal Reasoning 6 51 

Integrated R巳asoning 1 8 

Analytical Writing Assessment 0 6 0.5 

Your GMA T scores are valid for five y巳ars from th巳date of th巳exam.

Your GMA T score includes a p巳rcentile ranking that compar创 your skill level with oth巳r test-takers from 

th巳past thr巳E years. Th巳percentile rank of your score shows the percentage of tests taken with scores lower 

than your score. Every July, percentile ranking tabl巳s are updated. Visit盟主圣主旦旦to view th巳 most recent 

percentile rankings tables. 

To register for the GMAT™ exam go tow嘀嘀.mba.coml!!mat
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2.0 How to Prepare 

2.0 How to Prepare 

2.1 How Should I Prepare to Take the Test? 

The GMAT™ exam is design巳d specifically to m四sure reasoning skills n巳巳ded for managem巳nt education,

and the test contains several question formats unique to the GMA T exam. At a minimm丑，you should be 

familiar with the test format and the question formats before you sit for the t巳st. Because the GMA T exam is 

a timed exam, you should practice answ巳ring t巳st questions, not only to better und巳rstand the question 

formats and the skills they r叫uire, but also to help you learn to pace yourself so you can finish 巳ach section 

when you sit for the 巳xam.

↓14yth 叩 FA℃I

M - You need very advanced math skills to get a high GMA T score. 

F The GMA T exam measures your reasoning and critical thinking abilities, 

rather than your advanced math skills. 

The GMAT exam only requires basic quantitative skills. You should review the math 

skills ( algebra, geome町，basic arithmetic) presented in this职1ide （豆k纽E旦L二） and 

the GMATIM Q矿zciαl Guide Quαntitαtiνe Revi 

Quantitative Reasoning questions stems from the logic and analysis used to solve the 

problems and not the underlying math skills. 

Because the exam measures r巳asoning rather than su均巳ct-matter knowledge, you most likely will not find it 

helpful to memorize facts. You do not need to study advanced mathematical concepts, but you should be 

sure your grasp of basic arithmetic, algebra, and geometry is sound enough that you can us巳 these skills in 

quantitative problem solving. Likewise, you do not need to study advanced vocabulary words, but you 

should have a firm understanding of basic English vocabulary and grammar for reading, writi吨， and

I巳asonmg.

2.2 Getting Ready for Exam Day 

Whether you are testing online or in a t巳st c巳nter, it is important to know what to 巳xpect to have a successful 

and worry-fr巳巳 testing exp巳rience.

Test Center 

While ch巳cking into a test center be prepared to: 

• Pr巳sent appropriate identification.

• Provide your palm vein scan (where permitted by law).
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• Provide your digital signature stating that you understand and agree to the Test-Taker Ru！巳s and

Agre巳m巳nt.

• Have a digital photograph taken.

For more information visit mba.com/gmat. 

Online 

Preparing to tak巳 your exam online: 

• Ch巳ck your computer-before your exam day, ensur巳 that your computer meets th巳 minimum

system requirements to run th巳 exam.

• Prepare your wod叩ace-identify a quiet place to take your exam and prepare your wod叩ace by

ensuring it is cl巳an and all obj巳cts are removed except for your computer and whiteboard.

• Whiteboard-if you plan to use a physical whiteboard during your exam, make sure your

whiteboard fits the approv巳d dimensions, and you have up to two dry-erase markers, and an eraser.

• Plan ah巳ad-you should plan to begin your check-in process 30 minutes before your scheduled

巳xam time.

For more information visit mba.com/gmatonline. 

2.3 How to Use the GMAT™ Official Guide 

The GMA'J'TM Official Guide 阳ies is the largest official source of actual GMA T questions. Use the 

questions in this study guide to practice different types of GMAT questions. Questions in 巳ach chapter are 

organized by difficulty level from easy to hard, so if you are new to studying, we recommend starting at the 

beginning of 巳ach chapter and working your way through the questions s巳quentially. You may find certain 

"easy” questions to be hard and some "hard” questions to k 四呵， this is not unusual and reflects the fact

that different people will often have different perceptions of a qu巳stion’s difficulty level.

You may also find the questions in the GMA'J'TM Official Guide to be 巳as阳or harder than questions you see 

on the Official Practice Exams and/or the actual GMA T exam. This is 巳xp巳cted because, unlike the Official 

Practice Exams, the GMA'J'TM Official Guide is not comput巳川daptive and does not a句ust to your abil町 If 

you were to complet巳 all of the questions in this book, you would encounter roughly one-third easy qu巳stions,

one-third m巳diu日1 questions, and one-third hard questions, whereas on the actual exam, you will not likely 

see such an even mix of questions across difficulty levels. 

To find qu巳stions of a specific type and difficulty level (e.g.，四日y arithmetic questions), use the index of 

questions in生理.!IT.__l2_. Note that the ratio of qu巳stions across different content areas in the GMA'J'TM 

Official Guide in no way reflects the 刚io of questions across different content areas on the actual GMA T 

巳xam.

Finally, b创aus巳 theGMAT 巳xam is administ巳red on a computer, we encourag巳 you to practic巳 the questions 

in the GMAT™ Official Guide using the Online Question Bank at mnat.wilev.com. All of the questions in 

this book ar巳 available there, and you ’H be able to create practice sets and track your progress more easily.

The Online Question Bank is also available on your mobile device through the Wiley Efficient Learning 

mobile app. To access the Online Question Bank on your mobile devi白， first create an account at 

gmat.wiley.com and then sign in to your account on the mobile app. 
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2.4 How to Use Other GMAT™ Official Prep Products

In addition to the GMATfM Official Guide, w巳recommer

• For those who want a realistic simulation of the GMAT exam: GMATTM Official Practice

Exams I 6 are th巳 only practic巳 exams that use qu巳stions from past GMA T exams and feature the

same scoring algorithm and user interfac巳 as the real 巳xam, including th巳 online whit巳board tool

that is used in the online version of the GMAT exam. Th巳 first two practic巳巳xams are free to all

t巳st-takers and available at mba.com/exam-oreo.

• For those who want more practice questions: GMATfM Official Guide Verbal Review

2022 and GMATIM Official Guide Quantitative Review 2022 offer additional questions that are not

available in this book.

• For those who are looking for additional practice with challenging questions: GMATfM 

Official Advanced Questions is a compilation of 300 hard Quantitativ巳 Reasoning and Verbal

Reasoning qu巳stions, similar in difficulty level to hard qu创ions found in the GMATfM Official

Guide series.

To maximize your studying efforts: 

1. Start by learning about the GMA T巳xam and the question types in the GMATfM Official Guide.

2. Take G肌1ATfM Official Practice Exam 1 to b巳come familiar with th巳exam and get a baseline score.

Don’t worry about your score on the first practice exam! Th巳 goal is to become familiar with the

巳xam and set a baseline for measuring your progress.

3. Go to gmat.wilev.com and practice the questions in the GMATfM Official Guide, focusing on areas

that requir巳 your attention. As you continue to practice, tak巳 additional GMA TfM Official Practice

Exams to gauge your progr巳ss.

4. Before your actual GMAT exam, take a final Official Practice Exam to simulate the real test-taking

巳xperi巳nce and s巳e how you score.

Remember: th巳 first two GMA TfM Official Practice Exams are part of th巳fr巳s GMA T™ Official Starter Kit, 

which includβs 90 fre巳 practice questions and is available to everyone with an旦坐旦豆豆旦account. GMA TfM 

Official Practice Exams 3 to 6, additional GMA T™ Official Practice Questions, and other Official Prep 

products are available for purchase through mba.com/oreo. 

2.5 General Test-Taking Suggestions 

Specific test-taking strategies for individual question typ巳s are present巳d later in this book. The following ar巳

general sugg巳stions to help you perform your best on the test. 

灿的叩 FACT

M - It is more important to respond correctly to the test questions than it is to 

finish the test. 

F - There is a significant penalty for not completing the GMA T exam. 
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Pacing is important. If you are stumped by a question, give it your best guess and 

move on. If you guess incorrectly, the computer program will likely give you an 

easier question, which you are likely to answer correctly, and the computer will 

rapidly return to giving you questions matched to your ability. If you don ’t finish the 

test, your score will be reduced. Failing to answer five verbal questions, for example, 

could reduce your score from the 91 st percentile to the 77th percentile. 

I.Use your time wisely.

Although the GMAT exam stresses accuracy more than sp四d, it is important to use your time wisely. On 

1-
average, you will have about 4 minut巳s for each Verbal Reasoning question, about 2 minutes for 巳ach

1 2-
Quant由tive R巳asoning question, and about 2 mim由s for 臼ch Int巳g刚ed Reasoning question. Once you

start the t巳悦， an onscreen clock will show the ti日1巳 you have left. You can hide this display if you want, but it 

is a good idea to check the clock periodically to monitor your progress. The clock will automatically alert 

you when 5 minutes remain for the section you are working on. 

2. Determine your preferred section order before the actual exam.

The GMAT exam allows you to select the order in which to take the sections. Use the GMAT™ Official 

Practice Exams as an opportunity to practice and determine your preferred order. R巳member: ther巳 is

no "right” order in which to tak巳 th巳 巳xam; you can practice each order and s巳巳 which one works best for 

you. 

忡的叩 FACT

M The first 10 questions are critical, and you should invest the most time on those. 

F All questions count. 

The computer-adaptive t巳sting algorithm uses each answer巳d question to obtain an initial estimate. However, 

as you continue to answer questions, the algorithm self-corr巳cts by computing an updated estimate on the 

basis of all the questions you have answer，巳d, and then administers questions that are closely matched to this 

new estimat巳 of your ability. Your final score is bas巳d on all your responses and considers the difficulty of 

all the questions you answered. Taking additional time on the first 10 questions will not gam巳 the system and 

can hurt your ability to finish the test. 

3.Answer practice questions ahead of time.

After you become generally familiar with all question types, use the practice questions in this book and 

online at !!lllat.wilev.com to prepare for the actual test (note that Int巳grated Reasoning questions are only 

available online). It may be useful to time yourself as you answer the practice qu巳stions to get an idea of 

how long you will hav巳 for each question when you sit for the actual test, as well as to det巳rmine whether 

you are answering quickly 巳nough to finish the test in the allotted tim巳－
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4.Read all test directions carefully.

卫1e directions explain 巳xactly what is I巳quired to answer each qu巳stion type. If you read hastily, you may 

miss important instructions and impact your ability to answer correctly. To review dir巳ctions during th巳 test,

click on the Help icon. But be aware that th巳 time you spend revi巳wing dir巳ctions will count against your 

time allotment for that s巳ction of the test. 

5.Read each question carefully and thoroughly.

Before you answ巳I a qu巳stion, deterrnin巳 exactly what is being asked and th巳n select the b巳st choice. Never 

skim a question or the possible answ巳rs; skimming may cause you to miss important information or nuances. 

6.Do not spend too much time on any one question.

If you do not know the correct answer, or if th巳 question is too tim巳 consuming, try to eliminat巳 answer

choices you know are wrong, select the best of the remaining answer choices, and move on to the next 

question. 

Not completing s巳ctions and randomly guessing answers to questions at the end of each test section can 

significantly lower your score. As long as you have worked on each s巳ction, you will receive a score even if 

you do not finish one or more s巳ctions in the allotted tim巳. You will not earn points for questions you nev巳I

get to see. 

7.Confirm your answers ONLY when you are ready to move on.

On the Quantitative Reasoning and V巳rbal Reasoning sections, once you have selected your answer to a 

multiple-choice question, you will be asked to confirm it. Once you confirm your response, you cannot go 

back and change it. You may not skip questions. In the Int巳grated Reasoning section, there may be several 

questions based on information provided in the same question prompt. When th巳re is more than one response 

on a single scre钮， you can change your response to any of th巳 questions on the scr巳m before moving on to 

the next screen. However, you may not navigat巳 back to a previous screen to change any r巳spons巳咀

8.Plan your essay answer before you begin to write.

The best way to approach th巳 Analytical Writing Ass巳ssment (AW A) s巳ction is to read the directions 

carefu时，take a few minutes to think about the question, and plan a response before you b巳gin writing. Take 

time to organize your ideas and develop them fully but l创刊 time to reread your response and make any 

revisions that you think would improve it. 

This book and other study materials releas巳d by the Graduate Management Admission Council (GMAC) are 

the ONLY source of real questions that have been used on the GMA T exam. All questions that appear or 

have appear，巳d on the GMA T exam are copyrighted and owned by GMAC, which does not lic巳nse them to 

be reprinted elsewhere. Acc巳咀sing live Integrat巳d R巳asoning, Quantitative Reasoning, and/or Verbal 

Reasoning test questions in advance or sharing test content during or after you take the test is a s巳rious

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 t巳sting and other legal remedies may b巳 pursued.
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3.0 Math Review 

3.0 Math Review 

This chapter reviews the basic mathematical concepts, terms, and formulas you should be familiar with in 

order to answer Quantitative Reasoning questions on th巳 GMAJ'TM exam. Only a high-level overvi巳w is 

provided, so if you find unfamiliar terms or concepts, consult other resourc巳s for a more detailed discussion 

and explanation. 

Knowledge of basic math, while nec巳ssary, is seldom sufficient for answering GMA T questions. Unlike 

traditional math problems you may have encountered in school, GMAT Quantitative Re咽oning questions 

require you to apply your knowledge of math. For example, rather than asking you to demonstrate your 

knowledge of prim巳 factorization by listing a numb町
’s prim巳 factors, a GMAT question may requir巳 you

to apply your knowledge of prime factorization and 巳xponents to simpl均an algebraic expression with a 

radical. 

To prepare for the GMA T Quantitative Reasoning section, we r巳commend first reviewing basic 

mathematical concepts and formulas to ensure you have the foundational knowledge needed to answer the 

questions before moving on to practicing this knowledge on real GMAT questions from past exams. 

旦旦旦旦旦..11，“Value, Order, and Factors，”includes the following topics: 

1. Numbers and the Number Line

2. Factors, Multiples, Divisibility, and Remainders

3 . Exponents 

4. Decimals and Place Value

5. Properties of Operations

E豆豆旦旦..12，“Algebra, Equalities, and In巳：qualities，＇’includes the following topics: 

1. Alg巳braic Expressions and Equations

2. Lin巳ar Equations

3. Factoring and Quadratic Equations

4. Inequaliti巳咀

5. Functions

6. Formulas and Measurement Conversion

旦旦旦旦旦..11，“Rat凶，Ratios, and Perc巳nts，”includ巳s the following topics: 

1. Ratio and Proportion

2. Fractions
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3. Percents

4. Converting Decimals, Fractions, and Percents

5. Working with Decimals, Fractions, and Percents

6. Rate, Work, and Mixture Problems

旦旦旦旦二4，“Statistics, Sets, Counti吨，Probability, Estimation, and Series，”includes the following topics: 

1. Statistics

2. Sets

3. Counting肌1:ethods

4. Probability

5. Estimation

6. s巳quences and S巳ries

旦旦旦旦旦�，“Geome位y," includes the following topics: 

1. Lines and Angles

2. Polygons

3. Triangles

4. Quadrilaterals

5. Circles

6. Rectangular Solids and Cylinders

7. Coordinate Geometry

旦旦�旦..1,6, Reference Sheets 

3.1 Value, Order, and Factors 

1. Numbers and the Number Line

A. All real numbers correspond to points on the number line, and all points on th巳 number line correspond

to real numbers.An illustration of the number line below, shows points corr ，巳sponding to the real

numbers -%, 0.2, and J2..

The Number Line 

3 
0.2 .J言

11 It I 
A. ---6 -5 -4 -3 -2 -I 0 2 3 4 5 6 
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B.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. All real numbers except zero are either positive or 

negative. 

C. For any two numbers on the number Ii肘， the number to the left is less than the number to the r喃t So as 

3 
shown in tl时igure above, 4 < 3 < -2 < 1, and 1 < ../2 < 2.

D.To say that a number n is between 1 and 4 on the number line means that n > 1 and n < 4; that is, 1 < n < 4.

Ifn is "betw巳en 1 and 4, inclusive，”then 1 < n <4. 

E. Th巳 absolute value of a real number x, denoted lxl, is defined to be x if x 三O and -x if x < 0. A number ’s

absolute value is the distance between that number and zero on the number line. Thu日 3 and 3 have th巳

same absolute value, since they 缸巳 both three units from zero on the number line. The absolute value of any

nonzero number is positive.

Exαmples: 

卜51= 151 = 5, IOI = 0, and 

｜计 ＝ f

For any real numbers x and y
， 忡＋yl三lxl+ lYI-

Exαmple: 

If x = 10 and y = 2, then Ix ＋川＝ 1121 = 12 = lxl + lYI-

Ifx = 10 andy = -2, then Ix+ YI= 181 = 8 < 12 = lxl + lYI-

2. Factors, Multiples, Divisibility, and Remainders

A. An integer is any number in the set {. . -3, -2，一1, 0, 1, 2, 3, ... }. For any integer n, the numbers in

the set {n, n + 1, n + 2, n + 3, .} are consecutive integers.

B. If x and y are integers and x手0, then x is a divisor or factor of y if y = xn for some integer n. In this

case, y is said to be divisible by x or to be a multiple of x.

Exαmple: 

Since 28 = (7)(4), both 4 and 7 ar巳 divisors or factors of 28. 

But 8 is not a divisor or factor of 28, since there is no integer n such that 28 = 8n. 
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C. Dividing a positive integer y by a positive integer x, and then rounding down to the nearest nonnegative

integer, yields the quotient of the division.

The remainder is calculated by multiplying x by the quotie时，and then subtracting the r巳suit from y. That is, 

the quotient and the remainder are the unique positive int巳g巳rs q and r, respectively, such that 

y =xq +rand O三r<x.

Exαmple: 

When 28 is divided by 8, the quotient is 3 and the remainder is 4, b巳cause 28 = (8)(3) + 4. 

The remaind巳r r is O if and only if y is divisible by x. In that case, x is a divisor or factor of y, and y is a 

multiple of x.

Exαmple: 

Since 32 divided by 8 yields a remainder of 0, 32 is divisible by 8. So 8 is a divisor or factor of 32, and 32 is 

a multiple of 8. 

When a smaller integer is divided by a larger integ缸， the quotient is O and the remainder is the smaller 

integer. 

Exαmple: 

巩lben 5 is divided by 7, the quotient is O and the remainder is 5, since 5 = (7)(0) + 5. 

D. Any integer divisible by 2 is an even integer; the set of even integers is {... 4, 2, 0, 2, 4, 6，在．｝．

Integers that are not divisible by 2 are odd integers, so {... 3, 1, 1, 3, 5, ... } is the set of odd integers. For

any integer n, the numbers in the set {2n，却＋ 2, 2n + 4, ... } ar巳 consecutive even integers, and the numb巳rs

in the set {2n + 1, 2n + 3, 2n + 5, ... } are consecutive odd integers.

If at least one factor of a product of integers is even, then the product is even; otherwise, the product is odd. 

If two integers are both even or both odd, th巳n their sum and their difference ar巳 even. Otherwise, their sum 

and their difference are odd. 

E. A prime number is a positive integer that has exactly two different positive divisors, 1 and itself. In other

words, a prime number is not divisible by any integer other than itself and 1. 

Exαmple: 

The first six prime numbers are 2, 3, 5, 7, 11, and 13. 

But 15 is not a prime numb巳r, because it has four different positive divisors: 1, 3, 5, and 15. 

And 1 is not a prime numb巳r eith缸， b巳cause it has only one positive divisor: itself. 
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Every integer greater than 1 either is prim巳 or can be uniquely 巳xpr巳ssed as a product of prim巳 factors. An 

int巳ger gr巳ater than 1 that is not prime is call巳d a composite number. 

Exαmple: 

14 = (2)(7), 81 = (3)(3)(3)(3), and 

484 = (2)(2)(11)(11）缸巳 composite numbers. 

3. Exponents

A. An expression of the form kn m巳喝ns the n由 power of k, or k raised to the n也 power, where n is

the exponent and k is the base. 

B. A positive integer exponent on a number or a variable indicates how many instances of the number or

variable are multiplied together. In other words, when th巳 exponent n is a positive integ町， kn i日 出巳 product

of n instances of k.

Exαmples: 

x5 m巳在ns (x)(x)(x)(x)(x）；也at is, the product in which x is a factor 5 times and there are no other factors. In 

this example, x5 is the 5th power of x, or x raised to th巳 5th power. 

The second power of 2, also known as 2 squared, i日 22 = 2 × 2 = 4. The third power of 2, also known as 

2 cubed, is 23 = 2 × 2 × 2 =8. 

Squaring a number greater than 1, or raising it to any power greater than 1, results in a larger number. 

Squaring a number between O and 1 results in a smaller number. 

Exαmples: 

32 = 9, and 9 > 3. 

(0.1)2 = O.ol, and O.ol < 0.1. 

C.A square root of a number n is a number x such that x2 = n. Every positive number has two real square

- 1 

roots, one positive and the other negative. The positive square root of n is denoted by 呼n or by n 且
，

Exαmple: 

The two叩a…础of9 are .,J9 = 3 and -.,J9 = -3.

Note that for any x, the no 
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The square root of a negative number is not a real number and is called an imaginary number.

D. Every real number r has exactly one real cube root, which is the number s such that s3 = r. 卫1e real cube 

root山s deno时by� or by1"1 

Exαmp/es: 

Since 23 = 8 据＝ 2.

Simil缸片，� = 2 beca叫

4. Decimals and Place Value

A. In the decimal system, the position of the period or decimal point determines ilie place values of the

digits.

Example: 

吕
节
目
d
E
O

AH

且“
咱

U
M咱

E
E

The digits in ilie number 7,654.321 have the following place values: 

且
吉ω
←

且
E
E
H
O

E
E
O

的

5
←

四
咱
ω
赳
口
口
目

出
咱

E
EO
FF

1 

B.In scient.伊c notation, a decin叫is expressed as a number with only one no皿ero digit to the left of the

decimal point, multiplied by a power of 10. To convert a number expressed in scientific notation to m♂1lar

decimal notation, move the decimal point by ilie number of places equal to the absolute value of the

exponent on ilie 10. Move the decimal point to ilie right if ilie 巳xponent is positive and to the left if the

2 3 4 5 6 7 

exponent is negative.

Exαmp/es: 

In sci巳ntific notation, 231 is written as 2.31 × 102, and 0.0231 is written as 2.31 × 10 2_ 

You can convert the expression 2.013 × 104 to re♂ilar d四imal notation by moving the decimal point 4 

places to the right, yielding ilie result 20,130. 

Similarly, you can convert the expression 1.91 × 10 4 to regular decimal notation by moving the d四imal

point 4 places to the left, yielding the result 0.000191. 
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C.To add or subtract decimals, line up their decimal points. If on巳 of the numbers has fewer digits to the

right of its decimal point than another, insert zeros to the right of the last digit. 

Exαmples: 

To add 17.6512 and 653.27, insert zeroes to the right of the last digit in 653.27 so that the decirr叫points line 

up when th巳 numb巳rs are arranged in a column: 

口

的
一

2－

5

τ－
z

r
h

2－
U
A

句

J

t
中

－

q
山

1

5
－

如

J
E
－

fo

＋
－
 

Likewise, for 653.27 minus 17.6512: 

653.2700 
-17.6512
635.6188

D.To multiply d巳cimals, multiply th巳 numbers as if they were integers and then insert the decimal point in

the product so that the number of digits to the right of the decimal point 巳quals the sum of the numbers of 

digits to the ri掉t of the decimal points in the numbers being multiplied, the mult，树cands.

Exαmple: 

To multiply 2.09 by 1.3, first multiply the integers 209 and 13 to obtain 2,717. Since there are 2 + 1 = 3 

digits to the right of the decimal points in the numbers 2.09 and 1.3, put 3 digits in 2,717 to the right of 

the d巳cimal point to obtain th巳 product:

2.09 (2出国臼 m the right) 

三旦 (1 digit 归 the电ht)
627 

2090 

2. 717 (2 + 1 = 3 dig如 b the right)

E. 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 an integer. Then move the decimal point of the dividend the same number of

places to the right and divide as you would integers. The decimal point in the quotient will be directly above

the decimal point in the new dividend.
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Exαmple: 

A. 

To divide 698.12 by 12.4, first move the decimal points in both the divisor 12.4 and the dividend 698.12 

one place to the right to make the divisor an integer. In other words, replace 698.12/12.4 with 

6981.2/124. Then proc巳ed normally with the long division: 

如

－T
－

2

2
0

5. Properties of Operations

Here are some basic properti巳s of arithmetical operations for any real numbers x, y, and z. 

A. Addition and Subtraction

x+O = x = x 0

x x = O

x+y
二

y+x

X y 二 (y x) = x + ( y)

。＋ y) + Z = X + (y + z)

If x and y are both positive, then x + y is also positive.

If x and y are both negative, then x + y is negative.

B. Multiplication and Division

主

1一－x一一×x

X×O=O 
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l

 

一

－

x
－

a

 

n
 

e
 

h
 

4·‘
 

白V4f
 
xfl
 
y－A
 

0 is undefined. 

xy 二 yx

－、、，圃，，

1
－

Y
E

－
t··、飞

一

一

x
－

y
n户UW

L
H
 

φ··h
 

hv
 
4f
 
VJ
 
Ju
 
naou

 
」fxpI

 
YEA
 

(xy)z = x(yz)

xy + xz = x (y + z) 

ify *O, then［�）
＋ 

If x and y are both positive, then xy is also positive. 

If x and y are both negative, then砂is positive. 

If x is positive and y is negative, then xy is negative. 

Ifxy = 0, thenx = 0 or y = 0, or both. 

C. Exponentiation

x1 ""X

X
O

: 1 

If x 菩 0. then x-1 ""' 1
, 

X 

(x>' Y = xYz. = (x中

JJ
－

f

Z
 YXE

Z

自LH

M

Jm
 

二

O

Z

＃
 

＋

X
 

M

E

 (xz)J' = xYzY 

If z 芦 0, then (i)
Y 

= �. 

If z ;tO, then x{;;;; (xY｝� = (x!)'. 
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All the practice questions that appear in this chapter are real questions from past GMAT exams and 

will test the concepts you have just reviewed. The full answer explanations follow the practice 

question(s) and outline the reasoning for why each answer choice is correct, or incorrect. 

PS877 I0.03* 

Practice Question l 

The average distance between the Sun and a certain planet is appro泪mately2.3 × I 014 inches. Which of the 

following is clos巳st to the average distance between the Sun and the planet, in kilometers? (I kilometer is 

approximately 3.9 × 104 inches.) 

A. 7.1 × 108

B. 5.9 × 109 

C. 1.6 × 1010

D. 1.6 × 101 1 

E. 5.9 × 101 1 

DS38350.03 

Practic巳 Question2

If x and y are positive, is x < 10 < y ? 

1. x<y and 巧1 = 100

2. x2 
< 100 <y2 

A. Statement (I) ALONE is sufficient, but statement (2) alone is not sufficient.

B. Statement (2) ALONE is suffici巳时， but statem巳nt (I) alone is not suffici巳nt.

C. BOTH statements TOGETHER are sufficient, but NEITHER statement ALONE is sufficient.

D. EACH statement ALONE is sufficient.

E. Stat巳m巳nts (I) and (2) TOGETHER are NOT sufficient.

DS75160.03 

Practic巳 Qu巳stion 3 

Which of the positive numbers x or y is greater? 

1. y=2x

2. 2x+5y=l2

A. Statement (I) ALONE is sufficient, but statement (2) alone is not sufficient.

B. Statement (2) ALONE is sufficient, but statement (I) alone is not sufficient.

C. BOTH statements TOGETHER are suffici巳nt, but NEITHER statement ALONE is suffici巳nt.

24 



D. EACH statement ALONE is sufl且ci巳nt.

E. Statements (1) and (2) TOGETHER are NOT sufficient.

PS10241.03 

Practice Question 4 

Judy bought a quantity of pens in packages of 5 for $0.80 per package. She sold all of the pens in packages 

of 3 for $0.60 per package. If Judy ’s profit from the pens was $8.00, how many pens did she buy and sell? 

A. 40

B. 80

C. 100

D. 200

E. 400

DS10680.03 

Practice Question 5 

For any positive integer x, the 2-height of xis defined to be the greatest nonnegative integer n such that 2n is 

a factor of x. If k and m are positive integers, is the 2-height of k greater than the 2-height of m ? 

1. I<> m

!._ is an even integer.
2. m

A. Statement (1) ALONE is sufficient, but statement (2) alone is not sufficient.

B. Statement (2) ALONE is suffici巳时， but statement (1) alone is not sufficient.

C. BOTH statements TOGETHER are sufficient, but NEITHER statement ALONE is sufficient.

D. EACH statement ALONE is sufficient.

E. Statements (1) and (2) TOGETHER are NOT sufficient.

PS87710.03 

Answer Explanation 1 

The average distance between the Sun and a 四rtain planet is approximately 2.3 × 1014 inches. Which of th巳

following is closest to the average distance betw四n the Sun and the planet, in kilometers? (1 kilometer is 

approximately 3.9 × 104 inches.) 

A. 7.1 × 108 

B. 5.9 × 109 
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C. 1.6×1010

D. 1.6×1011

E. 5.9×1011

Arithmetic Measurement Conversion 

Convert to kilometers and then estimate. 
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The correct answer is B. 

DS38350.03 

Answer Explanation 2 

If x and y are positive, is x < 10 < y ? 

1. x<y and砂＝ 100

2. x2 < 100 <y2 

Algebra Inequalities 

Given that x < y, multiply both sides by x, which is positive, to get x2 ＜巧λ卫1阻， since秒＝ 100, it follows 

that x2 < 100. Similarly, multiply both sides of x < y by y, which is positiv巳，to get砂＜y2. Again, since xy = 

100, it follows that 100 < y2.

Combining x2 < 100 and 100 < y2 gives x2 < 100 < y2, from which it follows 

..J:i 100 ..Jy
2 

v- < V 品、.，，.， ＜ 咽’ and, therefore, x < 10 < y, since x and y are both positive; SUFFICIENT. 

Given that x2 < 100 < y2, it follows that x < 10 < y as shown in (1) above; SUFFICIENT. 

The correct answer is D; each statement alone is sufficient. 

DS75160.03 

Answer Explanation 3 

Which of the positive numbers x or y is greater? 
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1. y=2x

2. 2x+5y=I2

Algebra Order 

Given that x is positive and y is twice the value of x, it follows that y is the greater number. This can be seen 

algebraically by adding x to both sides of x > 0 to get x + x > x, or 2x > x, or y > x; SUFFICIENT. 

Given that 2x +Sy= 12, then it is possible that x = 1 and y = 2, and thus it is possible that y is greater than x.

However, it is also possible that x = 2 and y = 5 , and thus it is possible that x is greater than y; NOT 

sufficient. 

The correct answer is A; statement 1 alone is sufficient. 

PS10241.03 

Answer Explanation 4 

Judy bought a quantity of pens in packages of 5 for $0.80 per package. She sold all of the pens in packages 

of 3 for $0 .60 per package. If Judy ’s profit from the p巳ns was $8.00, how many pens did she buy and sell? 

A. 40

B. 80

C. 100

D. 200

E. 400

Arithmetic Applied Problems; Operations With Decimals

Judy purchased the pens for 

so.四

5 = $0.16 each and sold them for 

问－

3 = $0.20 each. Therefo币， her

profit on each pen was $0.20 $0.16 = $0.04. If her total profit was $8.00, then she bought and 
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The correct answer is D. 

DS10680.03 

Answer Explanation 5 

For any positive int巳ger x, the 2-height of x is defined to b巳 the greatest nonnegative int巳ger n such that 2n is 

a factor of x. If k and m ar巳 positive integers, is the 2-height of k greater than th巳 2-height of m ? 
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1. k > m

J!_ is an even integer.
2. m

Arithmetic Properties of Numbers 

Given that k > m, the 2-height of k can be greater than m (choose k = 4, which has a 2-height of 2, and 

choose m = 2, which has a 2-height of 1) and the 2-height of k can fail to be gr四ter than m ( choose k = 3, 

which has a 2-he助t ofO, and choose m = 2, which has a 2-height of l); NOT sufficient. 

k k 

Given that m is an even integer, it follows that m = 2n for some integer n, or k = 2mn. This implies that 

the 2-hei挡t of k is at least one more than也巳2-hei挡t ofm; S旧FICIENT.

The correct answer is B; statement 2 alone is sufficient. 

3.2 Algebra, Equalities, and Inequalities 

1. Algebraic Expressions and Equations

A. Algebra is based on the op臼ations of arithmetic and on the conc巳pt of an unknown

quanti.秽， or variable. Letters such as x or n are used to represent unknown quantities. Numerical expressions

are used to represent known quantities called constants. A combination of variables, constants, and

arithmetical operations is called an algebraic expr，臼sion.

Solving word problems often requires translating verbal expressions into algebraic expressions. The 

following table lists words and phrases that can be translated as mathematical operations used in algebraic 

巳xpress1ons:
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3.2 Translating Words into Mathematical Operations 

x+y x-y xy 
X 

X今

y 

xαdded toy X x multiplied by y x divided by y χ to the power 

dee reαsed ofy 
x increased by y byy the product of 卫x over y 

αndy X to the yth 
x more thαn y difference the quotient of x 1Power 

ofxαrndy x times y αndy 
x plus y 

y fewer the ratio of x toy 
the sum of χαndy thαnx 

Ify = 2: Ify = 2: Ify = 2: 

the totαi of χαndy y less thαn
doub lex hαrlf ofx x squαred 

X 

twice x X hαlved 
x minus y 

Ify = 3: Ify = 3: 
X reduced 

byy triplex x cub ed 

y 

sub tracted 

l斤。m X

B. In an algebraic expr巳ssion, a term is eith巳r a constant, a variable, or the product of one or more

constants and/or variables. The variables in a t巳rm may b巳 rais巳d to exponents. A t巳rm with no variables is

called a constant term. The constant in a term that includes one or more variables is called a co吧伊cient.

Example: 

Suppos巳 Pam has 5 more pencils than Fred has. If F repr巳sents the number of p巳ncils Fred has, th巳n the 

number of pencils Pam has is F + 5. This algebraic expression includes two terms: the variable F and the 

constant term 5. 

C. A polynomial is an algebraic expression that is a sum oft巳rms and contains exactly one variable. Each

t巳rm in a pol归omial consists of a variable raised to some power and multipli巳d by some co巳fficient. If the

highest power to which the variable is raised is 1, the 巳xpression is call巳d a 卢rst

degree (or linear) polynomial in that variable. If the high巳st power to which the variable is raised is 2, the

expression is call巳d a second degree ( or quadratic) polynomial in that variable.

Exαmple: 
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The expression F + 5 i日 a linear polynomial in F, since the highest power of Fis 1. 

卫1e expression l 9x2 - 6x + 3 i日 a quadratic pol严10mial in x, since the highest power of x is 2. 

3x
2

(2x-5) The 巳xpression飞 I i日 not a polynomial, because it is not a sum of terms that ar巳 each a power 

of x multipli巳d by a coefficient. 

D. Often when working with algebraic expressions, it is necessa巧f to simplify them by factoring or
combining like term日

Exαmple: 

卫1e expression 6x + 5x is equivalent to (6 + 5)x, or l lx. 

In the 巳xpression 9x 一 纱，3 is a factor common to both terms：如 － 3y = 3(3x - y).

In the expression 5x2 
+ 6y, there are no like terms and no common factors. 

E. In a fraction d , n is the numerator and d is th巳 denominatoκIf there are common factors in th巳

numerator and denominator of an algebraic expression, they can be divided out, provided they are not equal

to zero.

Example: 

(x-3） 咱
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卫1erefore,

F. To multiply two algebraic expressions, multiply each term of one expression by each terr丑 of the other
expression.

Exαmple: 

(3x - 4)(9y +x) = 3x(9y +x) - 4(9y ＋.功

= 3x(9y) + 3x（斗－ 4(9y) - 4(x) 

;;;; 27xy + 3x2- 36y- 4,成
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An alg巳braic 巳xpression can b巳巳valuated by substituting constants for th巳 variables in the巳xpression.

Exαmple: 

If x = 3 and y = -2, then 3xy - x2 + y can be evaluated as 

3(3)( 2) (3)2 + ( 2) = 18 9 2 = 29. 

A m勾or focus of alg巳bra is to solve equations involving algebraic expr巳ssions. E巳 solutions of such an 

equation are those sets of assignments of constant values to the 巳quati on’s variables that make the 巳quation

tn盹 or "satisfy the 巳quation.”An 巳quation may have no sol山n or one or more solutions. If two or more 

巳quations are to be solved tog巳ther, th巳 solutions must satisfy all the巳quations simultan巳ously. Th巳 solutions

of an equation are also called the roots of the叫uation. Th臼e roots can be checked by substituting them into 

th巳 original巳quation to determin巳 whether they satisfy the equation. 

Two equations with the same solution or solutions ar巳 equivalent equations. 

Exαmp/es: 

The equations 2 + x = 3 and 4 + 2x = 6 are equivalent b巳caus巳 each has the uniqu巳 solution x = 1. Note that 

the s巳cond equation is the first equation multiplied by 2. 

Similarly, the equations 3x - y = 6 and缸 － 2y = 12 are 巳quival巳时， although in this cas巳巳ach 巳quation has 

infinitely many solutions. If any value is assigned to x, then 3x 6 is a corresponding value for y that will 

satisfy both equations. For example, x = 2 and y = 0 is a solution to both equations, and so is x = 5 and y = 9. 

2. Linear Equations

A. A linear equation is an equation with a Jin巳ar pol归omial on one side of the equals sign and either a

linear pol归omial or a constant on the other side, or an equation that can be converted into that form. A

linear equation with only one variabl巳 is a linear equation with one unknown. A Jin巳ar 巳quation with two

variables is a linear equation with two unknowns.

Examples: 

5x - 2 = 9 - x is a Jin巳：ar equation with on巳 unknown.

3x + 1 = y - 2 is a Jin四r巳quation with two unknowns. 

To solve a linear equation with one unknown (that 1日， to find the value of the unknown that satisfies the 

equation), the unknown should be isolated on one side of the 巳quation. This can be done by performing the 

S缸ne mathematical operations on both sides of th巳 equation. R巳m巳mber that if the same number is added to 

or subtracted from both sides of the equation, this does not change the 巳quality; likewise, multiplying or 

dividing both sides by the same nonzero number does not change the巳quality.
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Example: 

5x-6 4 
B. To solve the equation 3 , isolate the variable x usi吨the followi吨steps:

A. 

18 

5.x - 6 = 12 multiply both sides by 3 
5x = 18 add 6 to both sides 

18 
X ＝τ 也.vide both副esby 5 

The result, 5 , can be checked by substituting it for x in th巳 original equation to determine whether it 

satisfies that巳quati on: 

[s（引升。叫 12

18 尘…·
Therefore 5 is the时ution.

C. 

D. 

C. If two linear叫uations with the s缸ne two unknowns ar巳巳quivalent, then they have infinitely many
solutions, as illustrated in the second example in 3.2.1.1 above. But if two linear equations with the same two

unknowns are not equivalent, then th巳y have at most on巳 solution.

There are several methods of solving two linear equations with two unknowns. With any method, if a trivial 

equation such as O = 0 i日 reached, th巳n the equations ar巳巳quivalent and have infinitely many solutions. But 

if a contradiction is reach巳d, the equations have no solution. 

Exαmple: 

Consider the two 巳quations: 3x + 4y = 17 and 6x + Sy= 35. Not巳 that 3x + 4y = 17 implies 6x + Sy = 34, 

which contradicts the second巳quation. Thu日， no values of x and y can simultaneously satisfy both巳quations.

Ifn巳ither a trivial equation nor a contradiction is I巳ached, then a unique solution can be found. 

D. One way to solve two linear equations with two unknowns 1日 to express one of th巳 unknowns in terms of
the oth巳r using one of the equations, then substitute the 巳xpression into the remaining equation to obtain an

equation with only one unknown. This 巳quation can be solved and the value of the unknown substituted into

either of the original equations to find the value of the other unknown.
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Example: 

卫1e following two 巳：quations can be solved for x and y:
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In equation (2), x = 2 + y. So, in equation (1), substitute 2 + y for x:

3(2+ y)+2y = 11 

6+3y+2y=11 

6+5y =11 

Sy=S 

y =l 

Since y = 1, it follows that x 一 1 = 2 andx = 2 + 1 = 3. 

E. Another way to eliminate one of the unknowns and solve for x and y is 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.

Exαmple: 

Use this method to solve the 巳quations:

(1) 6川 5y= 29 and

E. (2) 4x -3y = -6

Multiply equation (1) by 3 and 巳quation (2) by 5 to get 
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Adding th巳 two 巳quations 巳limin
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3 
Finally, substitt阳g 2 for x in one of the equations gives y = 4. These answers can be checked by 

subs ti ti阳

G. 

3. Factoring and Quadratic Equations

A. Some equations can be solved by factoring. To do th
i

院自rst add or subtract expressions to bring all th巳

expressions to one side of the 巳：quation, w1也O on the other side. Then try to express the nonzero side as a 

product of factors that are algebraic expressions. If this is possible, setting any one of the factors equal to 0 

will yield a simpler 巳quation, b巳：cause for any factors x and y, if xy = 0，也m x = 0 or y = 0, or both. The 

solutions of the simpler 巳quations produced in this way will b巳 solutions of the factored equation. 

Example: 

Factor to find the solutions of the equation xL 2.x2+ x = -5(x 一 1)2:

x3 - 2x2 
+ x + 5 ( x - 1) 2 = 0 

x( x2 -2时1)+5(x-1)2 =0

x(x-1}2 +5(x-1}2 

= 0 

( x+ 5)(x-1)2 = 0 

x + 5 = 0 or x- 1 = 0 

x = -5 or x = 1. 

Therefore, x = -5 or x = 1. 

B. To use factoring to find solutions to叫uations with algebraic fractions, note that a fraction equals O if and

only if its numerator equals O and its denominator does not. 

Example: 

x(x-3)(x2 +5) _ 0 
Find the时utions of the叫uation x-4

First note that the numerator must equal 0: x(x - 3)(x2+ 5) = 0. 

Therefore, x = 0 or x - 3 = 0 or x2+ 5 = 0, so x = 0 or x = 3 or x2+ 5 = 0. 
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But x2+ 5 = 0 has no real solution because x + 5 > 0 for every real numb巳r. Thu日， th巳 solutions are O and

C. The standard form for a quadratic equation is ax2+ bx + c = 0, where a, b, and c are real numbers

and G 手0.

Exαmp/es: 

x
2 + 6x + 5 = 0

3矿 － 2x = 0, and 

x
2 + 4 = 0

D. Some quadratic equations can easily be solved by factoring.

Example (1): Example (2):

x2 +6x+5 = 0 3x2 
-3 = 8x

3x2 -8x-3= 0

(3x+1)(x-3) = 0

3x+1= 0 or x-3= 0

x=-1 or x=3 
3 

(x+ 5)(x+1) = 0

x + 5 = 0 or x + 1 = 0 

x= -5 or x =-l

E. A quadratic equation has at most two real roots and may have just one or even no real root.

Exαmp/es: 

卫1e equation j 一 位＋ 9 = 0 can be expressed as (x - 3)2 = 0, or (x 一 句。－ 3) = O; thus, its only root is 3. 

The 巳quation x2 + 4 = 0 has no real root. Since the square of any real number is greater than or 巳qual to

zero，对＋ 4 must be greater than zero if x is a real number. 

F. An expression of the form a2 b2 can be factored as （α b）（α＋ b).

Exαmple: 

The quadratic 巳quation 9x2 - 25 = 0 can be solved as follows: 

(3x-5)(3x+ 5) = 0 

3 x -5 = 0 or 3x + 5 = 0 
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G. If a quadratic expression is not easily factored, then its roots can always be found using the quadratic

卢rmula: If ax2+ bx + c = 0 and G 手0, then the roots are

A. 

-b ＋ 飞lb2 -4ac 咱
－ b- "1b2 -4ac

x= 
· 

anax ＝

’ 

2a 2a 

These roots are two distinct real numbers unless b2 -4αc<O . 

.b 

If b2 -4αc = 0, then 

..Jb2 -4ac 
b2 4αc < 0, then 嘲 v

• -· is not a real number, so the equation has no real roots. 

4. Inequalities

A. An inequality is a statement that uses one of the following s严nbols:

手is not 巳：qual to

> is greater than

主is greater than or equal to 

< is less than 

三is less than or equal to 

Exαmple: 

5x - 3 < 9 and 6x 三y

B. Solving a linear inequality with one unknown is similar to solving a linear equation; the unknown is

isolated on one side of the inequality. As in solving an equation, th巳 same number can be added to or

subtracted from both sides of the inequality, or both sides of an m巳：quality can be multiplied or divided by a

positive number without changing the order of the inequality. However, multiplying or dividing an

inequality by a negative number reverses the order of the inequality. Thus, 6 > 2, but （一1)(6) < （一1)(2).

Ex，αmple (]): 

To solve the in巳quality 3x - 2 > 5 for x, isolate x: 
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Exαmple (2): 

3x-2> 5 

A. 

Sx-1 

3x > 7 ( add 2 to both sides) 

口 f ( divide both划内3)

To solve the inequality -2 < 3 for x, isolate x: 

5. Functions

主二！＜3
-2 

Sx -1 > -6 ( multiply both sides by - 2)
5x > -5 (add 1 to bo出sid臼）
x > -1 (divide ho也sides by 5)

A. 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 w地the variable in the expression. Function notation provides a short

way of writing the result of substituting a value for a variable.

Exαmples: 

The expression x3一 切＋ 2 defines a function/ that can be denoted by j(x) ＝川一 切＋ 2.

2z+7 2z+ 7
J!'(:C::) ＝一一一

The expression 岳工I de fin巳s a function g that can be d巳n

In these examples, the symbols巩x）
” and "g(z）” do not即resent products. Each is merely the symbol for an

algebraic 巳xpression, and is read ‘'f of x" or "g of z.”If x = 1 is substitut巳：d in the first expression, the r巳suit

can be writtenj(l) = -2, and只1) is called the "value off at x = 1. ”Sim归坊，if z = 0 is substituted in the 

second expression, then the value of g at z = 0 is g(O) = 7. 

B. Once a function j(x) is defined, it is useful to think of th巳 variable x as an input and j(x) as the

corresponding output. In any function there can be at most one output for any given input. How巳ver,

different inputs can give the same output.

Exαmples: 

If h(x) =Ix+ 31, then h(-4) = 1 = h(-2). 
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C. The set of all allowable inputs for a function is called the domain of the function. For f and gas defined

in the 巳xamples in 3.2.5.A above, the domain off is 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 sp巳citied, as in the function defin巳d by "a(x) ＝如 － 5 for 0 

<x三l。” Without such a restriction, th巳 domain is assumed to be all values of x that result in a real number

wh巳n substituted into the function. 

D. The set of all outputs for a function is called the range of the function.

Exαmples: 

For the function h(x) =Ix+ 31 considered in th巳 example in 3.2.5.B above, the range is the set of all numbers 

greater than or叫ual to 0. 

For the functionα （x) = 9x - 5 for O三x三10 considered in 3.2.5.C above, the range is th巳 set including every 

value y such that 5三y三85.

6. Formulas and Measurement Conversion

A. A formula is an algebraic equation with specific m巳anings associated with山variables. To apply a

formula in a particular context, find quantities that can be assigned to th巳 formula ’s variables to match the

meanings associated with thos巳 variables.

Exαmple: 

In the physics formula F = mα，the variable F stands for force, the variable m stands for mass, and the 

variable a stands for acceleration. The standard metric measure of force, th巳 n巳wton, is a forc巳 sufficient to 

acc巳lerat巳 a mass of 1 kilogram by 1 meter/second2. 

So, ifw巳 are told that a rock with a mass of 2 kilograms is acc巳l巳rating at 5 meters/s巳也ond2, we can apply the 

formula F = ma by substituting 2 kilograms for the variable m and 5 meters/second2 for the variable a, 

allowing us to calculate the force applied to the rock as 10 newtons. 

Note: You do not need to learn physics formulas or terminology us巳d in this example to prepare for the 

GMAT, but some formulas and terminology may b巳 introduced within sp巳cific questions on the exam. 

B. Any quantitative relationship betw巳巳n units ofm巳asure may be represent巳d as a formula.

Exαmples: 

i. Since 1 kilometer is 1,000 meters, the relationship between kilometers (k) and meters (m) may b巳

rep res巳nt巳d by th巳 formula m = 1 OOOk.
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ii. The formula 

C=%(F－均
may be used to represent the relationship between measurements of 

temperature in degrees Celsiu日（C) and degr，巳巳S Fahrenheit （月．

C. Except for units of time, if a GMA T question requires converting one unit of measure to another, the

relationship between those units will be given. 

Exαmple: 

A train travels at a constant rate of 25 meters P巳r 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. Since 

1 kilometer = 1,000 meters, it follows that 7,500 meters = 7.5 kilometers. 

D.In some cases the relationship between units to be conv巳rted may be indicated in a table or graph.

Eχαmple: 

Population by Age Group (in thousands) 

Age Population 

1 7 years and under 63,376 

18斗4 years 86,738 

45 64 years 43,845 

65 years and over 24,051 

According to the table above, how many people are 44 years old or younger? 

Solution: The table header states that the population figures are given in thousands. 

The answer in thousands can be obtained by adding 63,376 thousand and 86,738 

thousand. The result is 150,114 thousand, which is 150,114,000. 

PS21840.03 

Practice Question 6 

Number of Solid-Colored Marbles in Three Jars 

Jar Number of red Number of green Total number of red and green 

marbles marbles marbles 

p X y 80 

Q y z 120 

R X z 160 
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In the table above, what is th巳 number of green marbles in Jar R ? 

A. 70

B. 80

C. 90

D. 100

E. 110

DS71210.03 

Practice Question 7 

InMr. Smith ’s class, what is the ratio of the number of boys to the number of♂血？

1. There are 3 times as many girls as boys in Mr. Smith ’s class.

2. The number of boys is 4 of the total number of boys and girls in Mr. Smith ’s class.

A. Statement (1) ALONE is sufficient, but statement (2) alone is not sufficient.

B. Statement (2) ALONE is sufficient, but statement (1) alone is not sufficient.

C. BOTH statements TOGETHER are sufficient, but NEITHER statement ALONE is sufficient.

D. EACH statement ALONE is sufficient.

E. Statements (1) and (2) TOGETHER are NOT sufficient.

DS84820.03 

Practice Question 8 

If xis an integer, is 9x + 9 x = b? 

1. 3x + 3-x ＝币古

2. x>O

A. Statement (1) ALONE is sufficient, but statement (2) alone is not suffici巳nt.

B. Statement (2) ALONE is sufficient, but statement (1) alone is not sufficient.

C. BOTH statements TOGETHER are sufficient, but NEITHER statement ALONE is sufficient.

D. EACH statement ALONE is sufl且cient.

E. Statements (1) and (2) TOGETHER ar巳NOT sufficient.

DS67730.03 

Practice Question 9 
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What is the to时number of executiv巳s at Company P? 

1. The number of male executives is 5 the number of female executives.

2. There are 4 more femal巳巳xecutives than male executives.

A. Statement (I) ALONE is sufficient, but statem巳nt (2) alone is not sufficient.

B. Statement (2) ALONE is suffici巳时， but statement (I) alone is not sufficient.

C. BOTH statements TOGETHER are sufficient, but NEITHER statement ALONE is sufficient.

D. EACH statem巳nt ALONE is sufl且cient.

E. Statements (I) and (2) TOGETHER are NOT sufficient.

DS53060.02 

Practice Question 10 

Is x > y?

1. x = y+2 

4=Y-1 
2. 正

A. Statement (I) ALONE is suffici巳时， but stat巳ment (2) alone is not sufficient.

B. Statement (2) ALONE is sufficient, but statement (I) alone is not sufficient.

C. BOTH statements TOGETHER are suffici巳nt, but NEITHER statement ALONE is sufficient.

D. EACH statement ALONE is sufficient.

E. Statements (I) and (2) TOGETHER are NOT sufficient.

PS21840.03 

Answer Explanation 6 

Number of Solid-Colored Marbles in Three Jars 

Jar Number of red Number of green Total number of red and green 

marbles marbles marbles 

p X y 80 

Q y z 120 

R X z 160 

In the table above, what is the number of green marbles in Jar R? 

A. 70
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B. 80

C. 90

D. 100

E. 110

Arithmetic; Algebra Interpretation of Tables; Applied Problems 

First, set up an equation to find the total number of marbles in the three jars as follows: 

X + J + J + Z + X + Z :: 80 + 120 + 160 

2x + 2y + 2z = 360 combine the like terms 

x +y + z;;;;; 180 divide both sides by 2

Then, since it can be seen from the table that the number of green marbles in Jar R is z, solve for z to answer 

the problem. To do this most efficiently, use the information from the table for Jar P, which is that x + y = 

80. 

X + J + Z= 180

80 + z = 180 substitute 80 for x + y

Z= 100 

The correct answer is D. 

DS71210.03 

Answer Explanation 7 

In岛1r. Smith ’s class, what is the ratio of the number of boys to the number of girls? 

1. 卫1ere are 3 times as many girls as boys m岛1r. Smith ’s class.

2. The number of boys is 4 of the total number of boys and girls in Mr. Smith ’s class.

Algebra Ratio and Proportion 

Letting B be the number of boys and G b巳 the numb巳r of girls, determine the value of G
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1 B 

It is giv巳川剧 G = 3B, so 3 = G ; SUFFICIENT. 

B 1 B--(B+G) 一 一

It is given伽t 4 Therefore, 4B = B + G, or 3B = G, or G = 3 , S旧FICIENT.

2. 

The correct answer is D; each statement alone is sufficient. 

DS84820.03 

Answer Explanation 8 

If x is an integ巳r, i日 9x + 9 x = b?

1. 3x + 3-x ＝币古

2. x>O

Algebra Exponents 

When solving this problem, it is helpful to note that (x')(.r') = xr sand that (xr)2 = x2
r. Note also that x' = 1. 

this 3 + ...J b + 2 Sau · ir' t' · ir X 3 X 'I 伊 • 制 . a ir o n ir ves: 

(3X + 3--x)2 = b + 2 

32.x + 2(3叮（3－斗＋ 3-2x = b + 2 

9x + 2(3°) + <J-x 
= b + 2 property of exponents

驴＋ 2 + <rx
= b + 2 property of四ponents

驴＋ CJ-χ
＝ b subtract 2 from both sides; SUFFICIENT. 

卫1is gives no information about the relationship between x and b; NOT sufficient. 

The correct answer is A; statement 1 alone is sufficient. 

DS67730.03 

Answer Explanation 9 

What is the total number of executives at Company P ? 

1. The number of male executives 1日 5 the number of female executives.

2. 卫1ere are 4 more female executives than male executiv巳s
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Algebra Simultaneous Equations 

Let M be the number of male ex四utives at Company P and let F be the number of female executives at 

Company P. Determine the value of M + F. 

Given that M = 
5 

F, it is not possible to determine the value of M + F. For example, if M = 3 and F = 5, 

3 3 

then M = 
5 

F and M + F = 8. However, if M = 6 and F = 10, then M = 
5 

F and M + F = 16; NOT 

sufficient. 

Given that F = M + 4, it is not possible to determine the value of M + F. For example, if M = 3 and F = 7, 

then F = M + 4 and M + F = 10. However, if M = 4 and F = 8, then F = M + 4 and M + F = 12; NOT 

sufficient. 

3 3 

5 5 Taking (I) and (2) together, then F - M + 4 and M - F + 4, so F - F + 4. Now solv巳 for F to 

2 

g巳t 5 F=4andF= IO. Th巳r巳fo叩脑ir

+IO= 16.

The correct answer is C; both statements together are sufficient. 

DS53060.02 

Answer Explanation I 0 

Is x > y? 

1. x = y+2 

三＝Y-1
2. L.

Algebra Inequalities 

x = y + 2 so x -y = 2 and since 2 > 0, x -y > 0 and x > y; SUFFICIENT. 

Th巳巳quatio

l t. by x = 4 and y = 3 (x > y is tru巳）； NOT suffici巳I

The correct answer is A; statement 1 alone is sufficient. 
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3.3 Rates, Ratios, and Percents 

1. Ratio and Proportion

X 

A. The ratio of the number x to a nonzero number y may be expressed as x: y, or Y , or x toy. The order 

X 
y 

of the terms is important in a ratio. Unless the absolute values of x and y are equal, y 丰 也

Exαmples: 

The ratio of2 to 3 may be written as 2:3, or 3 , or 2 to 3. 

The ratio of the number of months with exactly 30 days to the number with exactly 31 days is 4:7, not 7 :4. 

B. A proportion is a statement that two ratios are equal.

Example: 

2:3 = 8: 12 is a proportion. 

C. One way to find the value of an unknown variable in a proportion is to cross multiply, then solve the
resulting equation.

Example: 

2 n

To solve for n in the proportion 3 = 12 , cross multiply to obtain 3n = 24, then divide both sides by 3 to 

find n = 8. 

D. Some word problems can be solved using ratios.

Exαmple: 

If 5 shirts cost a total of $44, then what is the total cost of 8 shirts at the same cost per shirt? 
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5 8 

Solution: If c is th巳 cost of the 8 shirts, then 44 t . Cross multiplication yields 5c = 8 × 44 = 352, 

= 70.4. Thi”
，
the 8 shirts cost a total of $70.40. SOC = 

2. Fractions

n 

In a fraction d , n is the numerator and d is the denominator. The denominator of a fractio川an never A. 

be 0, because division by O is not defin巳d

B. Two fractions are equivalent if they represent the same number. To determine whether two fractions are
equivalent, divide each fraction ’s numerator and denominator by the largest factor the numerator and the

denominator have in common, which is called their greatest common divisor (gcd）.卫1is proc巳ss is

called reducing each fraction to its lowest terms. 卫1e two fractions are equivalent if and only if reducing

each to its lowest terms yields identical results.

14 

and臼

Exαmple: 

8
－

w汕
γ且户LWLU

 
E
 

LH
 

W
 

户uwmmE
 

6··－
 

PUW
 

JU
 

O

 

T are 巳：quivalent, first reduce each to its lowest terms. In the first fraction, 

the gcd of the numerator 8 and the denominator 36 is 4. Dividing both the numerator and the denominator 

8 2 

36 of by 4 yields . In the second fraction, the gcd of the numerator 14 and th巳 denominator 63 is 7. 

14 2 

63 · 9Dividing both th巳 numerator and the denominator of by 7 also yields . Since reducing each fraction

8 14 

36 nd 63 to its low巳st terms yields the same result, a ar巳巳：quival巳nt.

C. Two fractions with the s缸ne denominator can be added or subtract巳d by performing the required
operation with th巳 numerators, leaving the denominators the s缸ne.

Exαmple: 

主牛呈＝主土呈＝z. 互－1＝互二三＝主
5

’

5 5 5 and 7 7 7 7 
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D. If two fractions do not have th巳 same d巳nominator, you can add or subtract them by first expressing
them as fractions with the same denominator.

Exαmples: 

3 4 3 21 

5 7 5 · 35 To add and , multiply the numerator and denominator of by 7 to obtam Then multiply

4 20 

the numerator and denominator of 7 by 5 to obtain 35 Since both fractior 

3 4 21 20 41 －＋ － ＝－－＋ －－ ＝－－ 

the same denominator 35, you can 四S句add them: S 7 35 35 35 

E. To multiply two fractions, simply multiply the two numerators and also multiply the two denominators.

Example: 

2 .. 4 2x4 8 
-x-=-=-

J. 7 3，×7 21

旦 d

F. In g巳neral, the reciprocal of a fraction d is n , when n and dare not 0.

Example: 

7
－

403
 

4
－

7PI
 

oacoγ且ppuw
 

puw
 
rA
 

PUW
 

E

G. To divide by a fraction, multiply by the r，巳ciprocal of the divisor二

Exαmple: 

7
－

6

一

－

A『＝
吨
t
H

咱
iE

tA

一

一

句’－
A『
x
 

2
－

3

一

一

4
－

7

2
－

3

H. A mixed number is written as an integer together with a fraction and equals the sum of the int巳ger and
the fraction.

Exαmple: 

2
－

3
＋『I

一

一

2
－

3
puw
 

’hu
 

mund
 

xm户UWE
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To express a mixed number as a fraction, multiply the integer portion of the mixed number by the 

denominator of the fraction portion of the mixed number. Add this product to the numerator. Then put this 

sum over the denominator. 

Example: 

E
－

3

一

－

叮tH
－

＋－
 

剖，－
3

x
－

 

『
I
－
一

－

2
－

3
『I

3. Percents

A. The term percent m四nsper hundred or number out of I 00.

Exαmple: 

The statem巳nt that 37 perc巳时， or 37%, of the houses in a city are painted blue means that 37 out of every 

I 00 houses in the city are painted blue. 

B. A percent may be greater than 100.

Example: 

The statement that the number of blue houses in a city is 150% of the number of red houses means that the 

city has 150 blue houses for eve可100 red houses. Since 150:100 = 3:2, this is equivalent to saying that the 

city has 3 blue houses for every 2 red houses. 

C. A percent need not be an int巳ger.

Exαmple: 

The statement that the number of pink houses in a city is 0.5% of the number of blue houses means that the 

city has 0.5 of a pink house for every 100 blue houses. Since 0.5: 100 = 1:200, this is equivalent to saying 

that the city has 1 pink house for every 200 blue houses. 

Similarly, th巳 statement that the number of orange houses is 12.5% of the number of blue hous巳s means that 

the ratio of orange houses to blue houses is 12.5:100 = 1:8, so there is 1 orange house for eveηr 8 blue 

houses. 

4. Converting Decimals, Fractions, and Percents

A. Decimal numbers may be represented as fractions or sums of fractions.

Exαmple: 
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3 2 1 3.21 0.321 ，.，.一＋－＋－ a －一

10 100 1
1 
000 1, 000 

0 3 2 1 321 0皿21 ... -+-+-+-...一一－
10 100 1,000 10,00。 ”

，
αm

5 6 156 1.56-1+-+- --
10 100 100 

B. A percent may be repres巳nted as a fraction in which the percent number is the numerator over a

denominator of 100. A p巳rcent may also be represented as a decimal by moving the decimal point in the

percent two places to the left. Conversely, a decimal may be represented as a percent by moving th巳 decimal

point two places to the right, then adding a percent sign(%).

Exαmples: 

37 37%"'- .. Q.37
100 
300 30例也＝－＝3
100 
0.5 0.5锦＝－ =0.005
100 

C. To find a certain percent of a number, multiply the number by the perc巳nt expressed as a fraction or as a

d巳cimal.

Exαmples: 

2伽of90 = 90（品）＝叫！）＝于＝18

2（）（）也of90 = 90(0.2) = 18 

万0%of80 ＝叫嚣）= 80(2.5) = 200

0.5%of12 ＝叫报）＝四005) = 0.06

5. Working with Decimals, Fractions, and Percents

A. To find the percent increase or decrease from one quantity to another quantity, first find the amount of

the increase or decrease. Then divide this amount by the original quantity, and express this quotient as a

percent.

Exαmples: 
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Suppose the price of an item increas巳s from $24 to $30. To find the p巳rcent increase, first not巳 that th巳

6 

amount oftl盯1crease is $30 $24 = $6. Therefore, tl叫ercent increase is 24 = 0.25 = 25%.

Now suppose the pric巳 decreases from $30 to $24. The amount of the decrease is $30 $24 = $6. 

6 

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

Note that the perc巳nt increase from 24 to 30 (25%) do创 not 巳qual the percent decrease from 30 to 24 

(20%). 

A percent increase and a percent decrease may be greater than 100%. 

Exαmple: 

Suppose the price of a certain house in 2018 was 300% of its price in 2003. By what percent did the price 

increase? 

(3部 － n)l_l2nl_,,
Solution: If n is the price川川四川…t…

B. If a price is discounted by n p巳rcent,then the discounted price is (100 n) percent of the original price.

Exαmple: 

A customer paid $24 for a dress. If that price reflected a 25% discount off the original pric巳 ofthe dr创日，

what was the original price before the discount? 

Solution: If p is the original price of the dress, then 0. 7年is the discounted pri白， so 0.7年＝ $24.卫ms,p = 

$32, the original price before the discount. 

Two discounts may be combined to yield a larger discount. 

Example: 

A price is discounted by 20%, and then this reduced price is discounted by an additional 30%. These two 

discounts combined yield an overall discount of what percent? 

Solution: If p is the original price of the item，也巳n 0.8p is the price after the first discount. The price after the 

second discount is (0.7)(0.8) p = 0.56p ，卫1is repr，巳sents an overall discount of 44% (100% 56%). 

C. Gross profit equals revenues minus expenses, or selling price minus cost.
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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% of the cost of the appliance? 

Solution: Ifs is the selling price of the appliance, thens 30 = (0.5)(30), ors = $45. Thu日， the merchant 
should sell the applianc巳 for $45. 

D. Simple annual interest on a loan or investm巳nt is computed based only on the original loan or 
investment amount (the principal), and equals (principal）×（interest rate）×（time).

Example:

If $8,000 i日 invest巳d at 6% simple annual interest, how much interest is earned after 3 months? 

Solution: Since the annual inter巳st rate is 6%, the interest for 1 y巳ar is (0.06)($8,000) = $480. There are 12 

l3 、

months in a year, so the interest earned in 3 months is飞121($480) = $120. 

E. Compound interest is computed on the principal as well as on any inter巳st already earned.

Compound interest over n periods = (principal）×（1 + interest per period)n - principal. 

Exαmple: 

If $10,000 is invested at 10% annual interest, compounded semiannually, what is the balance after 1 y巳ar?

Solution: Since the inter巳st is compounded semiannually ( every 6 months), the inter巳st rate for each 6-month 
period is 5%, which is half of the 10% annual rate. Thu日， the balance after th巳 first 6 months would be 

10,000 + (10,000)(0.05) = $10,500. 

For the second 6-month period, the interest is calculated on the $10,500 balance at the end of the first 
6-month period. Thu日， the balance after 1 y巳ar would be 10,500 + (10,500)(0.05) = $11,025.

r o.1to 1
2 

1日，因Oxll+ ---::- 1
The balance after one year can also be expressed as 飞 L J dollars. 

F. Some GMA T questions require working with decimals, fractions, and percents in graphs.

Example: 
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DISTRIBUτIONOF AI.:
’

S WEEKLY NET SALARY 

Fuel and 
Insurance 

Al's weekly net salary 1日 $350. How many of the categories shown in the chart abov巳 wer巳 巳ach

individually allocated at least $80 of Al's weekly net salary? 

Solution: In the circle graph, the relative sizes of the sectors are proportional to their corresponding values, 

sso 

and the sum of the percents given is 100%. Note that $350 is approximately 23%, so $80 or more of Al's 

salary was allocated to a category if and only if at least 23% of his salary was allocated to that categ。可－

Thus, according to the graph, there were exactly two categories to each of which at least $80 of Al ’
S salary 

was allocated the category Savings was allocat巳d 25% of his salary, and th巳 category Rent and

Utilities was allocated 30%. 

G. To solve some word problems involving percents and fractions, it can be helpful to organize the given
information in a table.

Eχαmple: 

In a certain production lot, 40% of the toys are red and the remaining toys are green. 

Half of the toys are small and half are large. If 10% of the toys are red and small, and 

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

Solution: First create a table to organize the information provided: 

Red Green Total 

Small 10% 50% 

Large 50% 

Total 40% 60% 100% 

Then fill in the missing percents so that the "Red" and "Green” percents in each row 

add up to the total in that row, and the "Small” and "Large” percents in each column 

add up to the total in that column: 

52 



Red Green Total 

Small 10% 40% 50% 

Large 30% 20% 50% 

Total 40% 60% 100% 

Since 20% of the number oftoys (n) are green and large, 0.20n = 40. That is, 40 of the 

toys are green and large, and the total number of toys n = 200. Therefore, 30% of the 

200 toys are red and large. Since (0.3)(200) = 60, it follows that 60 of the toys are red 

and large. 

6. Rate, Work, and Mixture Problems

A. The distance an object travels 巳quals the average speed at which it travels multiplied by the amount of

tim巳 it takes to travel that distance. That 1日， distance = rate x time.

Example: 

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

travel? 

Solution: Since distance = rate × time, simply multiply 70 km/hour × 4 hours. Thus, the car trav巳ls 280 

kilometers in 4 hours. 

B. To determine the average rate at which an o均ect travels, divide the total distance traveled by the total

amount of traveling time.

Example: 

On a 600-kilometer trip, a car traveled half the distance at an average sp巳巳d of 60 kilometers per hour (kph) 

and the other half at an av巳rage speed of 100 kph. 卫1e car did not stop between the two halves of the trip. 

What was the c缸
’s av巳rage sp巳：ed during the trip as a whole? 

Solution: First determine the total amount of traveling tim巳. During the first 300 kilometers, the car travel巳d

300 「
－－可

at 60 kph, so it took 60 hours to travel the first 300 kilometers. During the second 300 kilometers, 

300 

th巳 car traveled at 100 kph, so it took 100 = 3 hours to travel the s巳cond 300 kilometers.刀1时， th巳 total

amount of traveling time was 5 + 3 = 8 hours, and the car's average sp四d

600 kilometers "' 75 koh
was 8 l旧UI'S

·r 

(60 + 100) "" 80
Note that the average sp四d is not 2 kph. 
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C. In a work problem, the rates at which certain persons or machines work alone 缸e usually giv钮， and it is 
necessary to compute the rat巳 at which they work together (or vice versa).

1 , _  1 1
…·－…· ．．． 

The basic formula for solving work problems is r S h , where r is the Jen供of time it takes the first 

person or machine to complete an amount of work when working alone, s is the length of time it takes the 

second person or machine to complete that same amount of work when working alon巳，and h is the length of 

time it takes them to complete that amount of work when they are both working simultaneously. 

Exαmple: 

Suppose one machine can produce 1,000 bolts in 4 hours, whereas a second machine can produc巳 1,000 bolts 

in 5 hours. Then in how many hours can the two machines, working simultaneou日ly at these constant rates, 

produce 1,000 bolts? 

Solution: 

1
蛐

1 1 
－－－ －

4 5 h 

5 . 4 l -..--;;;;;; ..... 

20 20 h 

9 l 
20 h 

9h=20 

20 2 h=-=2-
9 9 

Working together, the two machines can produce 1,000 bolts in 

22-

9 hours. 

The same formula can be applied to determine how long it would take one of the people or machines to do a 

given amount of work alone. 

Exαmple: 

Suppose that Art and Rita can complete an amount of work in 4 hours when working simultaneously at th巳让

respective constant rates, and that Art can complete th巳 same amount of work in 6 hours working alone. 

Then in how many hours can Rita complete that amount of work working alone? 

A. 
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Solution: 

1 . 1 1 
－－一一－

6 .  R 4 

1 1 1 1 

R 4 6 12 

R.,, 12 

Working alone, Rita can complete the work in 12 hours. 

D. In mixture problems, substances with different characteristics ar巳 combined, and it is necessary to 

determine the characteristics of the r巳suiting mixture.

Exαmple: 

If 6 kilograms of nuts that cost $1.20 per kilogram are mixed with 2 kilograms of nuts that cost $1.60 per 

kilogram, then how much does the mixture cost per kilogrnm? 

Solution： 卫1e total cost of the 8 kilograms of nuts is 6($1.20) + 2($1.60) = $10.40. Th1恼，the cost per 

kilogr缸丑 1日

$10.40 -•U.30
8 

More complex mixture problems may involve calculating percents. 

Example: 

How many liters of a solution that is 15% salt must be added to 5 liters of a solution that is 8% salt so that 

the resulting solution is 10% salt? 

Solution: Let n represent the numb巳r of liters of the 15% solution. The amount of salt in the 15% solution 

[0.15n] plus the amount of salt in the 8% solution [(0.08)(5)] must equal the amount of salt in the 10% 

mixture [O. l O(n + 5)]. Th巳refore 

0.15n + 0.08(5) = O.lO(n + 5) 

15n +40 = 10n+ 50 

5n = 10 

n=2 且ters

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

B. 

PS51061.03 
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Practice Qu巳stion 11 

As a salesperson, Phylli日 can choose one of two methods of annual pa严nent: either an annual salary of 

$35,000 with no commission or an annual salary of$10,000 plus a 20% commission on her total annual sales. 

What must her total annual sales be to give her the same annual pay with either method? 

A. $100,000

B. $120,000

C. $125,000

D. $130,000

E. $132,000

DS15161.03 

Practic巳 Question 12 

For which type of investment, J or K, i日 the annual rate of return greater? 

1. Type J returns $115 per $1,000 invested for any one-year period and type K returns $300 per $2,500

invest巳d for any one-year period.

2. The annual rate ofreturn for an investment of type K is 12%.

A. Statement (1) ALONE is sufficient, but statement (2) alone is not sufficient.

B. Stat巳ment (2) ALONE is sufficient, but statement (1) alone is not sufficient.

C. BOTH statements TOGETHER are sufficient, but NEITHER statement ALONE is sufficient.

D. EACH statement ALONE is sufl且cient.

E. Statements (1) and (2) TOGETHER are NOT sufficient.

DS07061.03 

Practice Question 13 

1 

If Car X followed Car Y across a certain bridge that is a 2 mile long, how many seconds did it take Car X to 

travel across the bridge? 

1. Car X drove onto the bridge exactly 3 seconds after Car Y drove onto the bridge and drove off the bridge

exactly 2 seconds after Car Y drove off the bridge.

2. Car Y traveled across the bridge at a constant speed of 30 miles per hour.

A. Statement (1) ALONE is sufficient, but statement (2) alone is not sufficient.

B. Statement (2) ALONE is sufficie时， but statement (1) alone is not sufficient.

C. BOTH statements TOGETHER are sufficient, but NEITHER statement ALONE is sufficient.
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D. EACH statement ALONE is sufl且ci巳nt.

E. Statements (1) and (2) TOGETHER are NOT sufficient.

PS23461.03 

Practice Question 14 

X X 
一’一

Ifx > 0, 50 25 is what p巳rcent ofx? 

A. 6%

B. 25%

C. 37%

D. 60%

E. 75%

PS61361.03 

Practice Qu巳stion 15 

The cost to rent a small bus for a trip is x dollars, which is to b巳 shar巳d equally among the people taking th巳

trip. If 10 people take the trip rather than 16, how many more dollars, in terms of x, will it cost per person? 

X 

A. 6

X 

B. 10

X 

C. 16

3x 

D 40

3x 

E. 80

PS51061.03 

Answer Explanation 11 
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As a salesperson, Phyllis can choos巳 one of two methods of annual payment: either an annual salary of 

$35,000 with no commission or an annual salary of$10,000 plus a 20% commission on her total annual sales. 

巩lbat must her total annual sales be to give her the same annual pay with either method? 

A. $100,000

B. $120,000

C. $125,000

D. $130,000

E. $132,000

Algebra Applied Problems 

Letting s be Phyllis ’s total annual sales ne巳ded to g巳nerate the same annual pay with either method, th巳

given information can be express巳d as $35,000 = $10,000 + 0.2s. Solve this equation for s.

$35,000 = $10,000 + 0.2s

$25,000 = 0.2s

$125,000 = s

The correct answer is C. 

DS15161.03 

Answer Explanation 12 

For which type of investm巳时， J or K, is the annual rate of return greater? 

1. Type J re阳ms $115 per $1,000 invested for any one-y，巳ar period and type K re阳ms $300 per $2,500

invested for any one-year period.

2. The annual rate ofretum for an investment of type K is 12%.

Arithmetic Percents 

Compare the annual rates of return for Investments J and K. 

For Investment J, the annual rate of return is $115 per仙，000 for any one-y巳ar period, which can be 

converted to a percent. For Investment K, the annual rate of return is $300 per $2,500 for any 

one-year p巳riod, which can also be converted to a perc巳nt. These two p巳rc巳nts can b巳 compared to determine 

which is greater; SUFFICIENT. 

Investment K has an annual rate ofretum of 12%, but no information is given about the annual rat巳 ofreturn 

for Investment J; NOT sufficient. 

The correct answer is A; statement 1 alone is sufficient. 

DS07061.03 

Answer Explanation 13 
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l 

If Car X followed Car Y across a certain bridge that is a 2 mile long, how many seconds did it tak，巳Car X to 

travel across the bridge? 

1. Car X drove onto the bridge exactly 3 seconds after Car Y drove onto the bridge and drove off the bridge
exactly 2 seconds after Car Y drove off the bridge.

2. Car Y traveled across the bridge at a constant speed of 30 miles per hour.

A. Statement (1) ALONE is sufficient, but statement (2) alone is not sufficient.

B. Statem巳nt (2) ALONE is sufficie时，but statement (1) alone is not sufficient.

C. BOTH statements TOGETHER are sufficient, but NEITHER statement ALONE is sufficient.

D. EACH statement ALONE is sufficient.

E. Statements (1) and (2) TOGETHER are NOT sufficient.

Arithmetic Rate Problem

Find the number of seconds that it took Car X to cross the 2 -mile bridge. 

If Car X drove onto the bridge 3 seconds after Car Y and drove off the bridge 2 seconds after Car Y, then 

Car X took 1 second less to cross the bridge than Car Y. Since ther巳 is no information on how long Car Y 

took to cross the bridge，也ere is no way to determin巳 how long Car X took to cross the bridge; NOT 

sufficient. 

If the speed of Car Y was 30 miles per hour, it took Car Y 60 hour = 1 minute = 60 seconds to cross the 

bridge. However, there is no information on how long Car X took to cross the bridge; NOT sufficient. 

Taking (1) and (2) together, Car X took 1 s巳cond less than Car Y to cross the bridge and Car Y took 60 

seconds to cross the bridge, so Car X took 60 1 = 59 seconds to cross the bridge. 

The correct answer is C; both statements together are sufficient. 

PS23461.03 

Answer Explanation 14 

- X X 
X>U. 一一 ＋ 一一

If ' 50 25 is what per，臼nt ofx?

A. 6%

B. 25%

C. 37%

D. 60%

E. 75%
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Algebra Arithmetic; Simplifying Algebraic Expressions; Percents 

two th巳combine to AVAV－of denominator 

x , x 2x . 4x 6x i ,6 l --1--= --1--=-=I-IX 

term日 SO 25 100 100 100 l 100) 

common a use percent, a want w巳Because 

, which is 6% ofx. 

The correct answer is A. 

PS61361.03 

Answer Explanation 15 

The cost to rent a small bus for a trip is x dollars, which is to be sh缸巳d equally among the people taking the 

trip. If 10 people take the trip rather than 16, how many more dollars, in terms of x, will it cost per person? 

x

－6

x
－

m

 

x
－

H

b一
川剧

Algebra Applied Problems 

X 

16 If 16 people take the trip, the cost per person would be dollars. If 10 people take the trip, the cost would 

就

10 be dollars. (Note that th巳 low巳st common multiple of 10 and 16 i日80.) Thus, if 10 people take the trip, 
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The correct answer is E. 

3.4 Statistics, Sets, Counting, Probability, Estimation, and Series 
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1. Statistics



A. One of the most common statistical measures is the average, or (arithmetic) mean, which locates a typ巳

of “center” for the numbers in a set of data. The average or mean of n numbers is defined as the sum of 

then numbers divided by n.

Example: 

The average of the 5 numbers 6, 4, 7, 10, and 4 is 

协 4 ＋于川）·于·“

B. 卫1e median is another type of center for a set of numbers. To determine the median of a set

of n numbers, first order the numbers from least to greatest. If n is odd, the median is defined as the middle 

number in the Ii日t, whereas if n is even, the median is defined as the average of the two middl巳 numbers. The 

median may be less than，巳：qual to, or greater than the mean of the same set of numbers. 

Exαmple: 

To find th巳 median of the 5 numbers 6, 4, 7, 10, and 4, first order them from least to greatest: 

4, 4, 6, 7, 10. The median is 6, the middle number in this list. 

卫1e median of the 6 numbers 4, 6, 6, 8, 9, 12 is 

(6+ 8) 7 
2 . Note that the mean of these 6 numbers 

1日

Often about half of the data in a set is less than the median and about half is greater than the median, but not 

always. 

Exαmple: 

For the 15 numbers 3, 5, 7, 7, 7, 7, 7, 7, 8, 9, 9, 9, 9, 10, and 10, the median is 7, but only 15 of the numbers

are less than the median. 

C. The mode of a list of numbers is the number that occurs most frequently in the list.

Exαmple: 

The mode of the list of numbers 1, 3, 6, 4, 3, 5 is 3, since 3 is th巳 only number that occurs more than once in 

the list. 

A list of numbers may have more than one mode. 
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Exαmple: 

The list of numbers 1, 2, 3, 3, 3, 5, 7, 10, 10, 10, 20 has two modes, 3 and 10.

D. The degree to which numerical data are spread out or dispersed can be measured in many ways. The

simplest m巳asure of dispersion is the rang马 which i日 defined as th巳 greatest value in the numerical data

minus the least value.

Exαmple: 

卫1e range of th巳 5 numbers 11, 10, 5，口，21 is 21 - 5 = 16. Note how th巳 range depends on only two values 

in the data. 

E. Another common measure of disp巳rsion is the standard deviation. G巳nerally sp巳aking, th巳 more the data

are spread away from th巳 mean, the gr巳at巳r the standard deviation. The standard deviation of n numb巳rs can

be calculated as follows:

1. Find the arithmetic m巳an,

2. Find the differences betwe巳n the mean and each of the n numbers,

3. Square each of the differences,

4. Find th巳 average of the squared differences, and

5. Take the nonnegative square root of this average.

Exαmple: 

The table below is used in calculating the standard deviation of the 5 numbers 0, 7, 8, 10, 10, which 

have the mean 7. 

／ x-7 (x - 7)21X 

。 -7 49 

7 。 。

自

10 3 9 

叫制ation J子 3.7

10 3 9 

＼ 
丁o·tal 68 

／ 

Notice that the standard deviation depends on 巳very data value, although it depends most on values 

farth巳st from the mean. This is why a data set whose data is grouped closely around the m巳an will have 

a smaller standard deviation than will a data set whose data is spread far from the mean. 
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Consider as a second example the data 6, 6, 6.5, 7.5, 9, which also have m巳an 7. Not巳 that th巳 numbers

in this second example are group巳d more closely around the mean of 7 than th巳 numbers in the first 

example are. As a result, the standard deviation of the numbers in this s巳cond ex缸nple is only about 1.1, 

significantly lower than the standard deviation of 3. 7 in the first example above. 

F. There are many ways to display num巳rical data in order to show how the data are distributed. One

simple way is with a frequency distribution, which is useful for data in which values occur with varying

frequencies.

Exαmple: 

Consider the following data set of 20 numbers: 

-
4－A

 
。1且1且-2句3。。-4 

1且

The data set ’s frequency distribution can be displayed in a table by listing each different data value x and th巳

frequency f with which x occurs: 

。。-2F飞U。-2。气U1且

Data Value Frequency 

X ／ 
-5 2 

-4 2 

-3

-2 3 

5 

。
。 7 

Total 20 

This frequency distribution table can be used to easily compute statistical measur巳s of the data set: 

:- (-5)(2)+(-4)(2)+ (-3)(1)i+(-2){3) + (-1)(5) + (0）例←1.620 

Median： 一1 (the average of the 10也 and 1 l由 numbers)

Mode: 0 (the number that occurs most fr,巳quently)

Range: 0 ( 5) = 5 
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Standard deviation: 



G. Some GMA T questions require identifying or computing statistical m四sures for data display，巳d in

graphs.

A V!ERAGE TEMPERATURE AND 
PRECIPITATION IN CITYX 

Exαmple: 

Ptecipilation 
(right-hand sca]e), ., 12 

10 .S! - ""
8 .2 呈·.::; 份

6 主主
4 ·g 8 
2ι 

。

30 

.s : 25
自费20

言 ♀ 15

a- 且 rn
卢占5

。
OctoberJu]y January Aprn 

What are the average tempera阳re and precipitation in City X during April? 

Solution: Note that th巳 scale on the left applies to the temp巳rature line graph and the one on the right applies 

to the precipitation line graph. According to the graph, during April the average temperature 

approximately 14。 Celsius and the average precipitation is approximately 8 centimeters. Since the question 

is about only the averages during April, th巳 data points shown for January, July, and October are irrelevant. 

IS 

2. Sets

In mathematics a set is a collection of numbers or other O均ects. The o均ects are called the elements of

the set. A set with a finite number of elements may be denoted by listing its elements within a pair of brac巳日，

A. 

The order in which the elements are listed does not matter.

Example: 

{-5, 0, l} is the same set as {O, 1, -5}; that i日，｛－5, 0, l} = {O, 1, -5}. 

B.If Sis a set with a finite number of elements, then the number of elements is denoted by I�月

Exαmple: 

S= {-5, 0, l} is a set with I�月＝3.

C.If all the elements of a set S are also elements of a set T, then S is a subset of T This relationship is

fu
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Exαmple: 

{-5, 0, l} is a subset of {-5, 0, 1, 4, 10}; that 1日，｛－5, 0, l} !;;;; {-5, 0, 1, 4, 10}. 



D.The union of two sets A and B is th巳 set of all elements that are in A or in B or in both. Th巳 union i日

denoted by A U B.

Exαmple: 

{3, 4} U {4, 5, 6} = {3, 4, 5, 6}

E. The intersection of two sets A and B is the s巳t of all elements that are both in A and in B. The intersection

is denoted by A n B.

Exαmple: 

{3, 4} n {4, 5, 6} = {4} 

F. Two sets that have no elements in common are said to be di吃ioint or mutually exclusive.

Example: 

{-5, 0, l} and {4, 10} are di可oint.

G. The relationship between sets may be illustrated with a Venn diagram in which the sets are repr巳sented

as regions in a plane. If two sets S and T are not disjoint, and neither is a subset of the other, their

inters巳：ction Sn Tis represented by the shaded region of the Venn diagram in the figure below.

A Venn Diagram of the Intersection of Two Sets 

s T 

A Venn diagram showing two s巳ts Sand T, with their intersection S n T shaded. 

H. The number of elements in the union of any two finit巳 sets S and T equals the sum of their individual

numbers of elements minus the number of elements in their inters巳ction. More concisely, IS U 1l = I冽

＋｜盯ISn 11- Thi日 counting method is called the general addition rule for two sets.

Exαmple: 

1{3, 4} u {4, 5, 6}1 = 1{3, 4}1 + 1{4, 5, 6}1 一 1{3, 4} n {4, 5, 6}1 = 
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1{3, 4}1 + 1{4, 5, 6}1 一 1{4}1=2+3 一 1=4.

As a special case, if S and Tar巳 di可oi时，then IS u 71 = I冽＋ 171, 日ince阳n 1l = 0. 

I. Word problems involving sets can often be solved using Venn diagrams and the general addition rule.

Exαmple: 

Each of 25 people is enr叶led in history, mathematics, or both. If 20 of them 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 enrolled in history only, those enroll巳d in 

mathematics only, and those enrolled in both history and mathematics. Thu日， a Venn diagram may be drawn 

as follows, where n is the number of people enrolled in both courses, 20 - n is the number enrolled in history 

only, and 18 n is the number enrolled in mathematics only. 

Since there are 25 people total, (20 - n) + n + (18 - n) = 25, or n = 13. 卫1erefore, 13 people are 巳nrolled in 

both history and mathematics. Note that 20 + 18 13 = 25, which is an instance of the general addition rule 

for two sets. 

3. Counting Methods

A. To count o均ects and sets of objects without actually listing the elements to be counted, th巳

followi吨 multiplicationprinciple is essential:

If an 0均ect is to be chosen from a set of m objects and a second object is to be chosen from a different set 

ofn o均出t日， then there are mn different possible choices. 

Exαmple: 

If a meal consists of 1 entree and 1 d巳ssert, and th巳1巳 are 5 entr巳es and 3 d巳sserts on the menu, then there are 

5 × 3 = 15 different meals that can be order巳d from the menu 

B. A more general version of the multiplication principle is that the number of possible choic巳s of 1 object

api四E out of each of any number of sets is the product of the numbers of o均巳cts contained in those sets. So,

if 1 o均出t apiece i日 to be chosen out of each of 3 sets that contain几只and z elements, respectively, there
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are xyz possible choices. And if I 0加t apiece is to be chosen out of each of n different sets that each 

contain exactly m o均巳cts api巳ce, there are mn possible choices. 

Exαmple: 

Each time a coin is flipp巳d, there are 2 possible results, heads and tails. If there are 8 cons四utive coin 

flips, then 四ch flip may be mathematically treated as a set containing those 2 possible r巳suits. Since 

there are 8 flips, there are 8 of these sets. Thus, the set of 8 flips has a total of 2 8 possible results. 

C. A concept o武m used with the multiplication principle is the factorial If n is an integer greater than 1 ,

then n factorial, denoted by n!, i日 defined as the product of all the integers from 1 through n.

Example: 

2! =2 × 1=2 

3! = 3 × 2 × 1=6 

4! =4 × 3 × 2 × 1 = 24 , etc. 

Also, by definition，。！= 1 ! = 1 .  Two additional equations that may be useful when working with factorials 

are n! = (n l)!(n) and (n + l)! = (n!)(n + 1) . 

D. Each possible sequential ordering of the objects in a set is called a permutation of the set. A

permutation can be thought of as a selection process in which o均ects are selected one by one in a certain

order.

The factorial is useful for finding the number of permutations of a given set. If a set of n o均ects is to b巳

ordered from 1" to nth, then there are n choices for the 1 '' o均巳ct, n 1 choices remaining for the 

沪o均叫，n - 2 choices remaining for the 3rd o均巳ct, and so on, until there is only 1 choice remaining for 

th巳 n th object. Thu日，by the multiplication principle, the number of p巳rmutations of a set of n o均巳cts

is n(n 一l)(n -2) (3)(2)(1) = n!. 

Exαmple: 

The number of permutations of the set of letters A, B, and C i日 3!, or 6. The 6 permutations are ABC, ACB, 

BAC, BCA, CAB, and CBA. 

E. Consider a set of n objects from which k obj巳cts are to be selected without regard to ord町， where 0

11%1 

I.kl 三k三n The number of possible complete selections of k o均ects is denoted by \ I and is called the number 
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In I n! 
· ·一

of combinations of n objects 毗en k at a time. Its numerical value may be calcula时as l 是 j Jd(n-k)! 
1n1 1n1

111 n 1 
J lkl

""

lln-kJ Note that飞f is the number of k-element subsets of a set with n elements. Not巳also that飞f 飞 f

Exαmple: 

Suppose that S = {A, B, C, D, E}. The number of 2-el巳ment subsets of S, or the number of combinations of 

151 .... ..iL 圄」且L ... 10

the 5 letters in S蚀en 2 at a time, may be calcula时as l2J 2!3t (2}(6) The 10 subsets are 

{A, B}, {A, C}, {A, D}, {A, E}, {B, C}, {B, D}, {B, E}, {C, D}, {C, E}, and {D, E}. 

A. 

1 s 1 昌 10 罩 r si 
121 l3J Note that\ ｝ 飞t because every 2-element subset chosen from a set of 5 elements corresponds 

to a uni que 3-element subset consisting of the elements not chosen. 

B. 

4. Probability

A. Many of the ideas discussed above about sets and counting methods are important to th巳 study
of discrete probability. Discrete probability is concerned with experiments that have a finite number of

possible outcomes. Given such an experiment, an event is a particular set of outcomes.

Example: 

Rolling a 6-sid巳d die with faces numbered 1 to 6 is an experiment with 6 possible outcomes that may be 

denoted as 1, 2, 3, 4, 5, and 6, with each number representing the side of the di巳facing up after th巳roll. One 

event in this experiment is that the outcome 1日 4刀1i日 event is denoted {4}. 

Another event in the experiment is that the outcome is an odd number. This event is denoted { 1, 3, 5}. 

B. 卫1e probability that an event E occurs is a number between O and 1, inclusive, and is denoted by P(E).

If E is an empty set containing no possible outcomes, then E is impossible and P（日＝ 0. If E is the set of all

possible outcomes of the experiment, then E is certain to occur and P（日＝ 1. Otherwise, E is possible but

uncertain, and O < P(E) < 1. lf Fis a subset of E, then P（盯三P（日．

C. If the probabilities of any two outcomes of an experiment are identical, those outcomes are said to 
be equal.伽 like，命 For experiments in which all the individual outcomes are 巳qually likely, the probabil即of

the number of outcom臼 inE
叫E);;

an eventE i日 出.e total number of po时ble outcomes

Exαmple: 
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Returning to the previous example in which a 6-sided die is rolled once, if the 6 outcomes are 巳qually likely 

(that i日，if the di巳 is fair), then the probability of each outcome i日 6 . The probability that the outcome is an

P（口，3,5））－且丰旦1 .1.1.
6 6 2 odd number is 

Given two events E and F in an exp巳riment, the following additional events can be defined: D. 

句ot E’ is the set of outcomes that are not outcomes in E;1. 

Ii. "Eor F’ is the set of outcomes in E or For both, that is, E U F;

Iii. "E and F’ 1日 出巳set of outcomes in both E and F, that i日，EnF.

The probability that E does not occur is P(not E) ＝卜P（日．

The probability that "E or F' occurs is P(E or 盯＝P（日＋P（盯 － P(E and F). This is derived using the

general addition rule for two sets present巳d above in 3.4.2.H. 

Exαmple: 

Consider again the example above in which a 6-sid巳d die is rolled once. Let Ebe the event {l, 3, 5} that th巳

outcome is an odd numb巳r Let F be the event {2, 3, 5} that th巳 outcome is a prim巳 number.Then 

也旦＿1_1
6 ,6 3. The f, 巳P(Eand 盯 ＝ P(E nη＝P({3,5})= 

3 3 2 4 2 
- ... －－…＝…＝…

P(Eor 月＝P （日＋P（盯 － P(E and F) = 6 6 6 6 3 . 
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Note that the event “E or F’ is EU F= {l, 2, 3，匀，and henc巳 P(Eor F) =

If the event ’Z and F’ is impossible (that风E n F has no outcomes), then E and F are said to be mutually

exclusive events, and P(E and 盯＝0. In that case P(E or F) = P（日＋P（月This is the special addition rule 

for the probability of two mutually exclusive events. 

E. Two events A and B are said to be independent if the occurrence of either event does not alter the

probability that the other 巳vent occurs. The following multiplication rule holds for any independent

events E and F:

69 

P(Eand 盯＝P（日P（月，



Example: 

Returning again to the example of the 6-sided die rolled once, let A be the event {2, 4, 6} and B be the 巳vent

I 矿 I 3 1 P(A）－」」－－－－
{5, 6}. Then the probability that A occurs is 6 6 2. And presuming B occu毗 the

I An Bl一｜｛的 I
= 

1 
I BI I [S, 6} I 2, the same as P(A).probability that A occurs is 

IBI 2 1 P(B)------
Similarly, the probability that B occurs is 6, 6 3 And presuming A occurs, the 

IBnAI {6J 1 
IAI 1[2, 4,6JI 3,th巳 same as P(B). probability that B occurs is 

Thus, the occurrence of either event does not affect the probability that the other event occurs. 
Therefore, A and B are independent. So, by the multiplication rule for independent events, 

1
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Note that the event "A and B” is An B ＝｛码， soP(A andB) =P({6}) = 6

It follows from the general addition rule and the multiplication rule above that if E and F are ind巳pendent,
thenP(E or盯＝P（日＋P（月 P（日P（月－

F. An 巳vent A is said to be dependent on an event B if the occurrence of B alters the probability
that A occurs.

卫1e probability of A occurring if B occurs is represent巳d as P(A I B). So the statem巳nt that A is d巳pendent
on B may be represented as P(A I B）手 P(A).

The following general multiplication rule holds for any dependent or independ巳nt events A and B: 

P(A and B) = P(A I B)P(B).

Exαmple: 

Returning to the ex缸丑ple of the 6-sided die roll巳d once, let A be the event {4, 6} andB be the event {4, 5, 6}. 

I di 2 1 P(A）－」：：.！.－－－－
Then the probability that A occurs is 6 6 3 But presuming B occurs, the probability 
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l互1.1.l
Similarly, the probability that B occurs is P(B) = 6 6 2 . But presuming A occurs, the probabil即

IBnAI 1(4,6}1 

that B occurs is P(B I A) = I A I I [ 4, 6 JI TI盹 P(B IA）刊（岛，soBis depe由nt on

12、／ 1 、 1

By the g巳neral multiplica ion rul巳 for events, P(A and B) = P(A I B)P(B) ＝飞 3 ／飞21
-'

3 

加ilarly, P(A and B) ＝附 IA）阳i 二 c,H)J

Note that the event "A and B" is A n B ={4, 6} = A, so P(A and B) = P( {4, 6}) = 3 = P(A).

G. The rules above may be used together for more comp I巳x probability calculations.

Example: 

Consider an 巳xperiment with events A, B, and C for which P(A) = 0.23，坷的＝ 0.40, and P(C) = 0.85. 

Suppose that events A and B are mutually 巳xclusive, and that events B and C are indep巳ndent.

Since A and Bare mutually exclusive, P(A or B) = P(A) + P(B) = 0.23 + 0.40 = 0.63. 

Since B and Care independent, P(B or C) ＝坷的＋ P（。 － P(B)P（。＝ 0.40 + 0.85 一 （0.40)(0.85) = 0.91. 

Note that P(A or C) and P但and C) cannot be determined using the information given. But since P(A) ＋坷。

= 1.08, which is greater than 1, it cannot equal P(A or C), which like any probability must be less than or 

equal to 1. It follows that A and C cannot be mutually exclusive and that P(A and q三008. 

Since A n B is a subset of A, one can also deduce that P(A and O三P(A) = 0.23. 

And since C is a subset of A U C, it follows that P(A or Q三P(C) = 0.85. 

卫1U日， one can conclude that 0.85三P (A or C)三l and 0.08三P (A and q三0.23.

5. Estimation

A. Often it is too difficult or time-consuming to calculate an exact numerical answer to a complex
mathematical question. In these case日， it may be faster and easier to estimate the answer by simplifying the 

question.

One such estimation technique is to round the numbers in th巳 original qu巳stion: replace 巳ach number in the 

question with a nearby number that has fewer digits. Commonly, a number is rounded to a nearby multiple 

of some specific power of 10. 

For any integer n and real number m, to round m down to a multiple of 10n, simply delete all ofm ’s digits to 

the right of the one representing multiples of lOn.
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To round m up to a multiple of I On, first add 10n tom, th巳n round the result down. 

To round m to the nearest I On, first ident均the d
i

耶t in m that represents a m山1ple of 1 On 1. If this digit is 

5 or high町， round m up to a multiple of 10n. Otherwise, round m down to a multiple of I On. 

Exαmple: 

i. To round 7 651.4 to the nearest hundred (multiple of 102), first note that the digit representing tens

(multiples of 101) is 5. 

Since thi日 digit is 5 or higher, round up: 

Add 100 to the original number: 7651.4 + 100 = 7751.4. 

Then delete all the digits to the right of the one repres巳nting multiples of 100 to obtain 7700. 

A simple way of thinking of this is that 7700 is closer to 7651.4 than 7600 is, so 7700 is the nearest 100. 

Ii. To round 0.43248 to the nearest thousandth (multiple of 10吟，first note that the digit representing 

ten-thousandths (multiples of 104) is 4. Since 4 < 5, round down: simply delete all the digits to th巳 right of 

the one representing thousandths to obtain 0.432. 

B. Rounding can be used to simplify complex arithmetical calculations and produce approximate solutions.

The solutions will likely be more accura旬， but the calculations more time-consuming, if you retain more

digits of the original numbers.

Example: 

(298.534+ 58.296) 

You can roughly estimate配value of 1.4:822 + 0.937 + 0,014679 by rounding the numbers m 耻

dividend to the near巳st 10 and th巳 numbers in th巳 divisor to the n巳arest 0.1: 

(298.534 + 58.296) 国 300+60 ＝旦旦＝ 150
1.4822+ 0.937 + 0.014679 1.5 + 0.9+ 0 2.4 

C. In some cases, an estimate can be produced more effectively by rounding to a multiple of a number

other than 10, or by rounding to the near巳st number that is the square or cube of an integer.

Exαmple: 
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i. You can roughly estimat巳 the value of

2447.16 
U.9 by noting first that both the dividend and the

2447.16 2448
却

4
divisor are close to multiples of 12: 2448 and 12. Thus, 11. 9 12 

8.96 

l 24.82 X 4.057 Ii. You can roughly estimate the value of by noting first that each decimal

number in the expression is close to the square of an integer: 8.96 ;::; 9 = 32, 24.82 ;::; 25 = S2, and 4.057 ;::; 4 =

22. Thus 24.8觉旷岳王； n;; 置击

D. In some cases, rather than producing a single number as the 巳stimated value of a complex expression, it
is more helpful to determine a range of possible values for the expression. The upper bound of such a rang巳

is the smallest number that has been determined to be greater than ( or greater than or equal to) th巳

expression’s value. The lower bound of the range is the largest number that has been determined to be less

than ( or less than or equal to) the expr巳ssion’s value.

Example: 

2.322 - 2.536 
_..__

Consider the叫uation 卢 2.682
十 2.79 Note that each decirr叫 m也is expression is greater than 2 

and less than 3卫1erefore,

1 

22 -3 32 -2 
一…一

32 
+ 3 "- 2

2 
+ 2 噎 Simplifying也巳se fractions, we can determine

7 1 7 

that x is in the range 12 < x < 6 . The lower bound of this range is 日 ，and the upper bound is 6 

B.

6. Sequences and Series

A. A sequence is any algebraic function whose domain consists of only positive integers. If a function a(n) 

is a叫uence, it may be denoted as an. The domain of an infinite sequence includes all the positive integers.

For any positive integer n, the domain of a finite sequence of length n includ巳s only th巳 first n positive

integers.

Exαmple: 

73 



.tn飞

( l)The functionα（n) = n2 ＋飞5} with the domain of all positive integers n = 1, 2, 3, is an infinite 

3 

sequence an. Its value at n = 3 is a3 = 32 + 5 = 9.6. 

tn飞
(2)The sam巳白me

whos巳 rang，巳is {1.2, 3.4, 9.6}.

。）Consider the infinite s巳：qu巳nee defin巳d by bn = （一 l)n(n!). A S巳quenc巳 like this may be indicat巳d by listing 

its values in the order b，，仇，b匀 ， bn, as follows: 1, 2, 6, . , ( l)n(n!), 

The value （一 l)n(n!) is called the n由 term of the sequence. 

B. A series is the sum of the terms in a sequence.For an infinite sequence a（时， the corr巳sponding infinite

立 a(n)
series is denoted ... t and is the sum of the infinitely many terms in the s巳quence，α，＋α2 ＋仇＋ . .The 

};a,
sum of the first k terms of series an is called a partial sum of the series and is denoted 1•1 , orαI+.

＋αk 

Exαmple: 
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PS07310.03 

Practice Question 16 

The numbers of cars sold at a certain dealership on six of the last seven business days were 4, 7, 2, 8, 3, and 

6, respectively. If the number of cars sold on the seventh bu日in巳ss day was either 2, 4, or 5, for which of th巳

three values does the av巳rage (an出metic mean) number of cars sold per business day, for the s巳ven busin巳ss

days, equal the median number of cars sold per day for the s巳ven days? 
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I. 2

II. 4

III. 5

A. II only

B. III only

C. I and II only

D. II and III only

E. I, II, and III

PS02775.03 

Practice Question 17 

List S consists of 10 cons巳cutiv巳 odd integ巳rs, and list T consists of 5 cons巳：cutive 巳ven integers. If the l巳:ast

integer in S is 7 more than th巳 least integ巳r in T, how much greater is th巳 average (arithmetic mean) of th巳

integers in S than the average of the integers in T?

A. 2

B. 7

C. s

D. 12

E. 22

PS97920.03 

Practice Qu巳stion 18 

If m is the average (arithmetic mean) of th巳 first 10 positive multiples of 5 and if Mis th巳 median ofth巳 first

10 positive multiples of 5, what is the value of M m ? 

A. -5

B. 0

C. 5

D. 25

E. 27.5

DS22030.03 

75 



Practice Qu巳stion 19 

In a survey of 200 college graduates, 30% said they had received student loans during their college careers, 

and 40% said th巳y had rec巳ived scholarships. What perc巳nt of those surveyed said that they had received 

neither student loans nor scholarships during their colleg巳 car巳ers?

1. 25% of those surveyed said that they had received scholarships but no loans.

2. 50% of those su凹eyed who said that they had received loans also said that they had received

scholarships.

A. Stat巳m巳nt (1) ALONE is suffici巳时， but stat巳ment (2) alone is not sufficient.

B. Statem巳nt (2) ALONE is sufficient, but statement (1) alone is not sufficient.

C. BOTH statements TOGETHER are sufficient, but NEITHER statement ALONE is sufficient.

D. EACH statement ALONE is sufficient.

E. Statements (1) and (2) TOGETHER are NOT sufficient.

OSI 1040.03 

Practice Qu巳stion 20 

A box contains only red chips, white chips, and blue chips. If a chip is randomly select巳d from the box, what 

is the probability that the chip will be either white or blue? 

I .The probability that the chip will be blue is 5. 

2. The probability that the chip will be red is 3.

A. Statement (1) ALONE is sufficient, but statement (2) alone is not sufficient.

B. Statement (2) ALONE is sufficient, but statement (1) alone is not sufficient.

C. BOTH statements TOGETHER are sufficient, but NEITHER statement ALONE is sufficient.

D. EACH stat巳m巳nt ALONE is sufficient.

E. Statements (1) and (2) TOGETHER are NOT sufficient.

PS07310.03 

Answer Explanation 16 

The numbers of cars sold at a certain d巳alership on six of the last s巳V巳n business days were 4, 7, 2, 8, 3, and 

6, respectively. If the number of cars sold on the seventh business day was either 2, 4, or 5, for which of the 
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出ree values do巳s the average (arithmetic mean) numb巳r of cars sold per business day, for the seven busin巳ss

days，巳qual the m巳dian number of cars sold per day for the seven days? 

I. 2

II. 4

III. 5

A. II only

B. III only

C. I and II only

D. II and III only

E. I, II, and III

Arithmetic Statistics 

Listed in numerical order, the given numbers are 2, 3, 4, 6, 7, and 8. If the 7th number w巳re 2 or 4, then th巳

numbers in numerical order would be 2, 2, 3, 4, 6, 7, and 8 or 2, 3, 4, 4, 6, 7, and 8. In either case the median 

would be 4 and the average would 

be 

2+2+3+4+6+7+8 

7 

32 

= 7 or 

2 t- 3 + 4 + 4+ 6 + 7 + 8 

7 

34 

= 7 neith巳I

of which equals 4. So, for neither of the values in I or II does the av巳rage 巳qual the median. If th巳 7由 number

were 5, then the numbers in numerical order would be 2, 3, 4, 5, 6, 7, and 8. The m巳dian would be 5 and the 

av巳rage would be 
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35 

= 7 = 5. Thi”，for the value in III, the average

equals the mean. 

The correct answer is B. 

PS57720.03 

Answer Explanation 17 

List S consists of 10 cons巳cutive odd int巳gers, and list T consists of 5 cons巳币utive even integ巳rs. If the 1巳:ast

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 integers in T?

A. 2

B. 7

C. 8

D. 12

E. 22
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Arithmetic Statistics 

Let the int巳gers in Sbe s, s + 2, s + 4, ... , s + 18, wheres is odd. Let the integers in Tbe t, t + 2, t + 

4, t + 6, t + 8, where tis even. Given thats = t + 7, it follows thats t = 7. Th巳 averag巳 ofthe 

integers in S i日

in Tis 

10s + 90 

'JlO s + 9, and, similarly, the average of the integers 

= t + 4. The differenc巳 in th巳se averages is (s + 9）一（t+ 4) = (s - t) + (9 - 4) = 

7 + 5 = 12. Thus, the average of the integ巳rs in Sis 12 greater than the average of the integers in T.

The correct answer is D. 

PS97920.03 

Answer Explanation 18 

If m is the average ( arithmetic mean) of the first 10 positive multiples of 5 and if Mis th巳 median ofth巳 first

10 positive multiples of 5, what is the value of M m ? 

A. -5

B. 0

C. s

D. 25

E. 27.5

Arithmetic Statistics 

The first 10 positive multiples of 5 are 5, 10, 15, 20, 25, 30, 35, 40, 45, and 50. From thi日， the

sum of values 

number of values 
average of the 10 multiples, that i日， ，can be calculated: 

5+10+ 15+ 20+ 25+ 30+35+40+45 + 50 275 
m = ＝户一＝ 27.5. 

10 10 

Since there is an even number of multiples, the median, M, i日 th巳 average of the middle two 

numbers, 25 and 30: 

25+30 lvt＝ －一 ＝27.5.

Therefore, the median minus the average is: 

M －
用；；；. 27.5- 27.5 == 0 

This problem can also be solved as follows. Since the values can be grouped in pairs ( i.e., 5 and 50, 

10 and 45, 15 and 40, etc.), each of which is s严nmetric with respect to the median, it follows that 

the mean and median are 巳qual.

The correct answer is B. 
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Answer Explanation 19 

In a survey of 200 college graduates, 30% said they had received student loans during their college careers, 

and 40% said they had rec巳ived scholarships.认'hat percent of those surveyed said that they had r巳ceived

neither student loans nor scholarships during their college careers? 

1. 25% of those surveyed said that th巳y had received scholarships but no loans.

2. 50% of those surveyed who said that they had received loans also said that they had received
scholarships.

Arithmetic Sets 

Scholarships 

w 

Using the variables shown on the Venn diagram above, determine the value of w. According to the 

information given, 30% had received student loans, so x + y = 0.3(200) = 60 and x = 60 y. Also, 40% had 

received scholarsh啊，soy + z = 0.4(200) = 80 and z = 80 - y. Then, since x + y + z + w = 200, w = 200 

X y Z = 200 (60 y) y (80 y) = 60 + y. Th时， if the value of y can be determined, then the value 

of w can be determined. 

l .Since 25% 白白ived scholarships but no loans, z = 80 -y = 0.25(200) = 50 and y = 30; SUFFICIENT. 

2. Since 50% of those who had received loans had also received scholarships, 0.5(x + y) = y and so 0.5(60) =

30 = y; SUFFICIENT.

The correct answer is D; each statement alone is sufficient. 

DSl1040.03 

Answer Explanation 20 

A box contains only red chips, wh血cl叩日，and blue chips. If a chip is randomly selected from th巳 box, what 

is the probability that the chip will be either white or blue? 

1. The probability that the chip will be blue is 5

2. The probability that the chip will be r叫is 3,.

Arithmetic Probability 
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Since the probability of drawing a blue chip is known, the probability of drawing a chip that is not blu巳（in

other words, a red or white chip) can also be found. However, th巳 probability of drawing a white or blu巳 chip

cannot be determined from this information; NOT sufficient. 

The probability that the chip will be either white or blue is the same as the probability that it will NOT be red. 

1 一 11、＝ /2) 
飞31 飞31Thu日， the probability i日 飞 f 飞 I; SUFFICIENT.

The correct answer is B; statement 2 alone is sufficient. 
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1. Lines and Angles

A. In geometry, a line is straight and extends without end in both dir巳ctions. A line segment is the part of a

line between two points on the line. Those two points are the m中o切归ofthe s巳gment.

A Line and a Line Segment 

p Q 
l 

The line above can be referred to as line PQ or line l. The line segment with endpoints P and Q is denoted 

by PQ. The length of segm巳nt PQ is denoted by PQ. 

B. If two line segments DE and FG intersect at a point H, then DE is said to bisect FG if FH = HG.

C. The angle at a point B between two line segments AB and BC is denoted byζABC. 刀1e angle can be

measured as a numb巳r n of degrees between O and 360, and denoted by n°. If AB and BC are segments of the

sam巳 line AC and have no point other than Bin common, then th巳 measure of ζABC is 180。 ’

D. Two angles opposite each oth町， formed by the intersection of two lines, are called vertical angles and

are equal in measure.

Vertical Angles 

In this figure，ζPRQ and ζSRTar巳 one pair of vertical angle日， andζQRS and ζPRT are th巳 S巳cond pair 

of vertical angles. Note that x0 + y。
＝ 180。

，
since PR and RS are segments of the same line PS. 
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E. An angle with a measure of 90。 is a right angle. Two lines inters巳cting at a right angle

are perpendiculaκThe statement that lines !1 and !2 are perpendicular is represented as !1 ..l !2.

Perpendicular Lines Forming a Right Angle 

£1 

口 f2 

In this figure, perpendicular lines /1 and l2 form a right angle, so l1 ..l l2. The small square at their 

intersection is a right angle s严nbol indicating that the lines are perpendicular. 

F. Two lines in the same plane that do not intersect are parallel The statement that lines l1 and l2 are

parallel is repr，巳sented as !1 II l2.

Parallel Lines 

In this fi♂1re, lines l1 and l2 are parallel, so l1 IIι 

i1 

i2 

G. Iftwo p缸allel lines are inter囚。tedby a third line, then the angle measures are related as indicated in the

figure below, where x0 + y。
＝ 180。

Angles Formed by a Line Intersecting Two Parallel Lines 

£1 

ti 

2. Polygons

A. Apo胁。n is a closed plan巳 figure fom时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. 卫1i日 chapter will use the term “polygon" to mean a convex polygon, that is, a polygon in

which 巳ach interior angle has a measure of less than 180。. A polygon with three sides is a triangle; with four

sides, a quadrilateral; with fiv巳 sides, a pentagon; and with six sides, a hexagon」
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Exαmp/es: 

(l)The following two figures are both polygons. Th巳 one on the left is a qua命ilateral, and the one on the

right is a hexagon. 

二〉
(2)The出ree figures below are not polygons.

＞＜ 
1. 

B. The sum of the interior angle measures ofa polygon with n sides is (n 2)180。

Examples: 

(l)The sum of the interior angle m巳asures of a triangle is 180。

(2)The sum of the interior angle measures of a pentagon is (5 - 2)180。
＝ (3)180。

＝ 540。
’ Note that a 

pentagon can be partitioned into three triangles, as illustrated below. Therefore, the sum of the angle 

measures of a pentagon 巳：quals the sum of the angle measures of由此e triangles. 

C. The perimeter of a polygon is the sum of the lengths of the polygon’s sides.

D. 

3. Triangles

A. The sum of the len阱s of any two sides of any triangle is greater than the length of the third side, as

illustrated in the figure below.

Lengths of the Sides of a Triangle 
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f
二

飞x

X + y > Z, X + Z > y, and y + Z > X

In this figure, the variables x, y, and z represent the len酬1s of the triangle ’s three sides.

B. An equilateral triangle is on巳 whose sides ar，巳 all the same length. All the angles of an 巳quilateral

triangle have equal measure. An isosceles triangle is one with at least two sides of equal length.

If two sides of a triangle are equal in len圳1, then the two angles opposite those sides ar巳 equal in measure. 

Conversely, if two angles of a triangle are equal in measure, then the sid巳s opposite those angles are equal in 

length. 

Example: 

In isosceles triangle MQR below, x = y since PQ = QR. 

Q 

10 

p 'R 

C. A triangle that has a right angle is a right triangle. In a right triangle, the side opposite the right angle is

the hypotenuse, and the other two sides are the legs. Any triangle in which the lengths of the sides are in the

刚io 3:4:5 is a I喃t triangle.

An important theorem about n掉t triangles is the Pythagorean theorem, which states: 

In a right triangle, the square of the length of the hypotenuse呵uals the sum of the squar，囚 ofthe lengths 

of the legs. 

That 1日， the Pythagorean theorem states that if a and b are the lengths of the legs of a right triangle, and c is 

the length of the hypotenu罚， then a2 + b2 = c2. 

Exαmple: 

In right triangle MST below, by the P严hagorean theorem (RS)2 + (Rηz = (Sη2 _ 
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..J100 Note that RS = 6 and RT= 8.卫1巳:r巳for，巳，since 62+ 82- 36 + 64 - 100一（Sη2 and ST= ＂晶＂＂＂＂ , it follows

that ST= 10. 

6 

8 
T 

D. In 45。
－ 45。

－ 90° triangles, the lengths of the sides are in也e ratio 1: 1: Ji In 30。
－ 60。

－ 90。 triangles,

创吨ths of配s阳are in tl 

Exαmp/es: 

(l)In 45。
一 45。

－ 90° triangle AJKL below, JK = JL = 2, and KL = 2../2. 

（抽30。 60。 90。 triangle LU'YZ below, XZ = 3, XY = 3 币
，
and 17= 6. 

y 

K 

L z 

E. The altitude of a triangle is the segment drawn from a vertex perpendicular to the side opposite that
vertex. Relativ巳to that vertex and altitude, the opposite sid巳is called the base.

The 

巳quals

area of a 

（由e length of 由e alti阳de)x （由.e length of the base) 

2 

triangle 
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Exαmple: 

In triangle MBC below, BD is the altitude to base AC, and AE is the altitude to base BC.

卫1e area of MBC is 

且Dx AC 5.x8 
2-0. 

2 2 卫1巳 area also equals 

AExBC 
2 

If MBC is isosceles and AB = BC, then altitude BD bis巳cts the base; that i日， AD=DC=4.

A. 

B 

A D 
'C 

，‘ 8 叫

BD=5 

F. Any altitude of an equilateral triangle bisects the side to which it is drawn.

Example: 

I叫u阳ernl trian 

34x6=g$ 
The area of l'lDEF is 马

E 

B. G

4. Quadrilaterals

A. A trapezoid is a quadrilateral with exactly two parallel sides, which are called its bases. A
trapezoid’s height is the shortest distance betw巳en its bases.
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The area of a trapezoid 

（由巳 sum of由e lengths of the bases）×（由e he堪ht)

2 

Exαmple: 

In trapezoid PQRS below, the bases are QR and PS, and the height is 8. 

理

Therefore, th巳 area of PQRS i日 （QR+ PS) × 2 = (12 + 16）× 2 =28 × 4 = 112. 

12 

p 
16 

Tj
8

11土cu

B. A parallelogram is a quadrilat巳ral in which both pairs of opposite sides are parallel.

The opposite sides of a parallelogram are 巳qua! in Jen回1. When one side is taken as the ba盹the he盼t is 

the shortest distance between that side and its opposite side. 

The diagonals of a parallelogram are the two-line segments betw巳en its opposite vertices. A parallelogram ’s 

diagonals bisect each oth臼

卫1e area of a parallelogram equals (the length of the base）×（the height). 

Example: 

In parallelogram JKLMbelow, JK 11 LM, and JK = LM Also, KL 11 JM, and KL= JM 

Since the diagonals JL and KM bisect each other, KN= NM and JN = NL. 

The area of JKLM i日 JM×4=6×4=24. 
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r 6 斗

L 

:4 

口．．

C. A parallelogram with right angles is a rectangle, and a r巳ctangle with all sides of equal length i日

a square.

卫1e diagonals of a rectangle are equal in length.

The perimeter of a rectangle equals 2 x (the height+ the len阱of the ba叫，

Exαmple: 

In rectangle ff,交YZ below, the perimeter equals 2(3 + 7) = 20. 

The area of WXYZ i日 3×7 = 21. 

Since the diagonals of WXYZ are 巳qual in len件 均 the P灿agorean

阳em WZ'"' XZ ""'J'9+49""' ../58. 

X y 

3 

w 
7 A. 

D. On the GMA T exam you may encounter problems involving shapes composed of con oined polygons.

Exαmple: 

87 



mH
S
U
E

C
O
N
 

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? 

V 

w 

Solution: For reference, label th巳 figure as 

B. p

Since all the angles are right angles, QR + ST + UV = PW, and RS + TU + VW = PQ. Hence, the 

perimeter of the land 1日 2PW+ 2PQ=2 × 200+2 × 200 = 800 meters. 

5. Circles

A. A circle is a set of points in a plane that are all located the same distance from a fixed point, the

circle ’s center.

A chord of a circle is a line segment whose endpoints are on the circle. A chord that passes through the 

cent巳r 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 thes巳

segments. 

The circumference of a circle is the distance around the circle. The circumference of a circle of radius r is 

88 

or3.14. 

且一

72πr, whereπis approximately 



The area of a circle of radiu日 r isπ沪 ，

Exαmple: 

In the circle below, 0 is th巳 cent町， and JK and PR are chords. PR is a diameter and OR is a radiu日

Since OR = 7, the circle ’

S circumference is 2π（7) = 14π. The circle ’s area isπ（7)2 = 49π． 

p R 

B. An arc of a circle is a part of the circle sharing endpoints with a chord of the circle. Any chord

defines two arcs with the sam巳 endpoints, and the circle is the union of those two arcs. The number of

degrees of arc in a circle (that is, the number of degrees in a complete revolution) is 360. If C is the

circle ’

S C巳nter, m is the circle ’s circurnferenc巳， and B and D ar巳 points on the circle, an angle

11,n 

ζBCD of n° defines an arc oflength 36,0 with endpoints Band D.

Exαmple: 

In the circle below, 0 is the center. Suppose the circle ’

S circumference ism. 

60m m 
………· ．．．． 

Since angle LROThas a measure of60。，the length of arc RST is 360 6 
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C. A line that has exactly one point in common with a circle is said to b巳 tangent to th巳 circle. 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. 

Conversely, a line that is perpendicular to a radius or diameter at one of its endpoints on the circle is tangent 

to the circle at that endpoint. 

A Tangent to a Circle 

In this figure, line l is tangent to the circle, and radius OT is perpendicular to l. 

D. If 巳ach vertex of a polygon lies on a circl巳， then the polygon is inscribed in the circle and th巳 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. 

Exαmples: 

In the figures below, quadrilateral PQRS is inscribed in a circle, and hexagon ABCDEF is circumscribed 

about a circle. 

B 
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E. A triangle inscribed in a circle so that one of its sides is a diameter of the circle is a right triangle.

Exαmple: 

In the circle below with center 0, XZ is a diameter. Angl巳 LXYZ has a measure of 90。

X z 

6. Rectangular Solids and Cylinders

A. A rectangular solid is a thre巳－dimensional figure formed by 6 rectan伊lar surfaces. Each rectan伊lar

surface is a/ace. Each line segment where two faces m巳et is an edge, and each point at which th巳 edges meet 

is a vertex. 

A rectangular solid has 6 fa四日， 12 edges, and 8 vertices. Its opposite fac巳s ar巳 parallel rectangles with the 

same dimensions. 

A rectan♂1lar solid whose edges are all of equal length is a cube. 

TI旧u矿ace area of a recta吨ular solid is the su日1 of the areas of all the faces. 

The volume of a rectangular solid equals (length）×（width）× (lie咄t).

Exαmple: 

In the rectan伊lar solid below, the dimensions are 3, 4, and 8. 

The surface area is 2(3× 4) + 2(3× 8) + 2(4 × 8) = 136. 

The volume is 3 × 8 × 4=96. 
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B. A right circular cylinder is a thr，四
－dimensional f粤ue whose bases are two circles equal in size aligned 

so that a line segment called the axis or the altitude, with 巳ndpoints at the centers of the circles, is 

perpendicular to the diameters of both circles. The length of the axis is the cylinde旷日 height. 

A Right Circular Cylinder 

In this figur毡，points O and P are the centers of the two bases of a right circular cylinder, so OP is the 

cylinder ’s a泪s or altitude, and OP i日 the height.

The surface area of a right circular cylinder with height h and a base of radius r is 2（πr2) + 2πrh (the sum of 

th巳 areas of the two bas巳s plus the area of the curved surfac巳）

The volume of a right circular cylinder is nr2h, that 毗（area ofbase）×(height). 

Exαmple: 

In the right circular cylinder below, the surface ar四 is 2(25π）＋ 2π（5)(8) = 130n, and the volu日1巳 is 25π（8) 

=200π－ 
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7. Coordinate Geometry

A. The fi♂ire below shows the (rectan♂1lar) 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 0,

is called the origin」 The a直巳s divide the plane into four quadrants, I, II, III, and 凹，as shown.

The Coordinate Plane 

y 

3 

2 
II 

-4 -3 -2 2 3 4 X 

III -2 _J_ IV 

-3

B. Each point in the coordinate plane has an x-coordinate and a y-coordinate. A point is identified by an

ordered pair (x,y) of numbers in which the x-coordinate is the first number and they-coordinate is the second

number.

Exαmple: 

In the graph below, the (x,y) coordinates of point Pare (2,3) since P is 2 units to the right of the y-axis (that 

is, x = 2) and 3 units above the x-axi日（that is, y ＝窍，

Similarly, the (x,y) coordinates of point Qare ( -4,-3). The origin O has coordinates (0,0). 
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y 

5 

2 I 

-5 --4 -3 -2 -1 o, 2 

-2
Q占－ - - - -3

--4 
-5

3 4 5 X 

C. One way to find the distance between two points in the coordinate plane is to us巳 the Pythagor，巳an

theorem.

Example: 

To find the distance between points Rand S using the Pythagorean theorem, draw the triangle as shown in 

the figure below. Note that Z has (x,y) coordinates ( 2， 匀， RZ= 7, and 

ZS= 5. Therefore the d阳

( 2,4) 
R• 

z 
口－－

y 

s 

(3,-3) 

X 
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D. For a line in the coordinate plane, the coordinates of each point on the line satisfy a linear equation of
the formy = mx + b (or the formx ＝αif the line is ve1tical).

In this 巳quation y = mx + b, the coefficient m is the line’s slope, and the constant term b is the 

li时
’sy-intercept.

The y-int巳rcept is the y-coordinate of th巳 point at which the lin巳 intersects the y-axis. Similarly, 

the x-intercept is the x-coordinate of the point at which the line intersects the x-axi日

For any two points on the line, the slope is the ratio of the difference in they-coordinates to th巳 difference in 

the x-coordinates. Note that after you subtract the y-coordinate of on巳 point from that of the other, it is 

important to also subtract the x-coordinate of the former point from that of the latter, not th巳 other way 

around. 

If a line's slope is negative，也e line slants downward from le白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 = b sinc巳 m = O.

For a vertical line, slope is not defined. 

Example: 

y －－ 占x+l
In the graph below, each point on the line satisfies the equation 垂 . One can verify this for the 

points (-2,2), (2,0), and (0,1) by substituting the respective coordinates for x and yin the equation. 

y 

(-2,2) 

。 ，0)
。

」

咽’且JM
 

哼『U 2 3 X 

Using th巳 points (-2, 2) and (2, 0), the li肘 ’s slope may be calculated as: 

the difference in they-co田dina剧 。－ 2 -2 1 
由耐m臼 in the x-coordinates 2 - (-2) 4 2 
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y= -!x+l 
They-intercept i日 1, which is the value of y when x is 5巳t equal to O in �

Similarly, the x-interc巳pt may be calculated by setting y equal to O in the sam巳巳quati on: 

_l.x+l=O 
2 

-lx= -1

X = 2. 

Thus, the x-intercept is 2. 

E. Given any two points仙，y1) and （巧，y2) with X1手元， the equation of the line passing through these

m _ Y2 - Yi 
－

points can be found by applying the definition of slope. The slope is 
X2 -X1 

So using the 

known point帆， y1) and the same slope m, any 。由er point机 y) on the line must satI均the

m (y- Yi)
l X - X. J 

equation 、 且＇ , or equivalently (y -y1) = m(x - xi). Using (x2, y2) instead of （泊，y1) as the

known point would yield m 巳quivalent equation. 

Exαmple: 

In the graph below, consider the points (-2,4) and (3,-3). 

I 

-i 01-4 -3 -2 I"'-. 2 3 4 X

-2

＼ σ，－3)

-4 

-5
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(-3-4) -7 

(.3-(-2)) 5 The Ii肘
’s slope is So an equation of this line can be found using the point (3, 3) as 

follows: 

y 一 （－3) = （引（x- 3)

y + 3 = (-f )x ＋ 于
y = (-f)x ＋�

ro
－
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The x-intercept can be found as follows: 

6
－

5
＋z

 

7
－
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z

z

 

7
－

5

Both of these intercepts can be seen on the graph. 

F. If two linear 巳quations with unknowns x and y hav巳 a unique solution, then the graphs of the equations

are two Jin巳s that intersect in one point, which is the solution.

If the 巳：quations ar，巳 巳quivalent, then they repr，巳sent the s缸ne line with infinitely many points or solutions. 

If the 巳quations have no solution, then they represent parallel Jin巳日， which do not intersect. 

G. Any function j(x) can be graphed in the coordinate plane by equating y with the value of the

function: y = j(x). So, for any x in the domain of the function/, the point with coordinates (x，只x)) is on the

graph off, and the graph consists entirely of these points.

Exαmple: 
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7 6 J(x) = --x+-.

Consider the function 5 5 

If the value of j(x) is equated with the variable y, then the graph of the function in the砂－coordinate

7 6 
v= --x+-

plane is sir咐y tl时raph oftl盯quation.,, 5 5 conside时in tl盯xample above. 

H. For any function!, the x-intercepts are the solutions of the equationj(x) = 0 and they-intercept is the
valuef(O).

The graph of a quadratic pol归omial function is called a parabola and always has a characteristic curved 

shape, although it may be upside down or have a greater or lesser width. 

Exαmple: 

Consider a quadratic function defined by j(x）＝ 对 一l One can plot several points (x，只x)) in the coordinate 

plan巳 to understand the connection betw巳en the function and its graph: 

.(2,3) 

r 
X f(x）

飞

2 
-2 3 

一1 。 ←1,0) I (1,0) 

。

1 。

\... 2 3 ./ 

h •1 
:: 

i i 品

(0，一1)

If all the points were graphed for -2 三 x 三 2, the graph would appear as follows: 

y 

X 

一2
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Note that the roots of the 巳quationJCx) = x2一1 = 0 are x = 1 and x ＝ 一1; these coincide with the x-int巳rcepts

since x-intercepts are found by setting y = 0 and solving for x. 

A. 

Also, they-intercept isJCO) ＝ 一l because this is th巳 value of y corresponding to x = 0. 

B. 

PS22061.03 

Practice Question 21 

B 

A. 
了

InMBCabov巳，what is x in terms of z?

A. z+ 73

B. z 73

C. 70 z 

D. z 70

E. 73 z 

OSI 7061.03 

Practice Question 22 

What is the maximum number of rectan♂1lar blocks, each with dimensions 12 centimeters by 6 centimeters 

by 4 centimeters, that will fit inside r巳ctangular box X ? 

I .When box Xis filled with the blocks and rests on a certain side, there are 25 blocks in the bottom layer. 

2. The inside dim巳nsions of box X are 60 centimeters by 30 centimet巳rs by 20 centimeters.

A. Statement (1) ALONE is sufficient, but statement (2) alone is not sufficient.

B. Statement (2) ALONE is sufficient, but statement (1) alone is not sufficient.

C. BOTH statements TOGETHER are sufficient, but NEITHER statement ALONE is suffici巳nt.

D. EACH statem巳nt ALONE is sufficient.

E. Statements (1) and (2) TOGETHER are NOT sufficient.
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Practice Question 23 

The annual budget of a certain college is to be shown on a circle graph. If the size of each sector of th巳 graph

is to be proportional to the amount of the budget it repr巳sents, how many degrees of the circle should be used 

to represent an item that is 15% of the budget? 

A. 15。

B. 36
。

C. 54
。

D. 90
。

E. 150。

DS48061.03 

Practice Question 24 

The figure above shows the number of meters in the lengths of the four sides of a jogging path. What is th巳

total distance around the path? 

1. One of the sides of the path is 120 meters long.

2. One of the sides of the path is twice as long as each of the two shortest sid创，

A. Statement (1) ALONE is sufficient, but statement (2) alone is not sufficient.

B. Statement (2) ALONE is suffici巳nt, but stat巳m巳nt (1) alone is not sufficient.

C. BOTH statements TOGETHER are sufficient, but NEITHER statement ALONE is sufficient.

D. EACH statement ALONE is sufficient.

E. Statements (1) and (2) TOGETHER are NOT sufficient.

DS39161.03 
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Practice Qu巳stion 25 

卫1e figure above shows the circular cross section of a concrete water pipe. If the inside radius of the pip巳

is r feet and the outside radiu日 of the pipe is t feet, what is the value of r ? 

I.The ratio oft-r tor is 0.15 and t-r is equal to 0.3 feet.

2卫1e area of the concrete in the cross s巳ction is l .29ir square feet. 

A. Statement (1) ALONE is sufficient, but statement (2) alone is not sufficient.

B. Statement (2) ALONE is sufficient, but statement (1) alone is not sufficient.

C. BOTH statements TOGETHER are sufficient, but NEITHER statement ALONE is sufficient.

D. EACH statement ALONE is sufficient.

E. Statements (1) and (2) TOGETHER ar巳 NOT sufficient.

PS22061.03 

Answer Explanation 21 

B 

A 

In MBC above, what is x in terms of z?

A. z+ 73

B. z 73 
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C. 70-z

D. z 70 

E. 73 z 

Geometry Angle Measure in Degrees 

Since th巳 sum of the degree measures of the angles in a triangle叫uals 180。，

x + 3 7 + z + 70 = 180. Solve this equation for x.

X + 37 + Z + 70 = 180 

X + .z + 107 = 180 

X + Z = 73 

X;;;; 73- Z

The correct answer is E. 

OSI 7061.03 

Answer Explanation 22 

What is the maximum number of rectangular blocks，巳ach with dim巳nsions 12 centimeters by 6 c巳ntimeters

by 4 centimeters, that will fit inside rectangular box X ? 

1. When box X is fill巳d with the blocks and rests on a certain side, there are 25 blocks in the bottom layer.

2. The inside dimensions of box X ar巳60C巳ntimeters by 30 centimeters by 20 centimeters.

A. Statement (1) ALONE is sufficient, but statement (2) alone is not sufficient.

B. Statement (2) ALONE is sufficient, but statement (1) alone is not sufficient.

C. BOTH statements TOGETHER are sufficie时，but NEITHER statement ALONE is sufficient.

D. EACH statement ALONE is sufficient.

E. Statements (1) and (2) TOGETHER are NOT sufficient.

Geometry Volume 

De term in巳 how many rectangular blocks will fit in a rectangular box. 
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The side on which the box is resting could be 30 cm by 20 cm. If the blocks are resting on th巳 side that 

30 20 -x-

is 6 cm by 4 cm, there would be 6 4 = 5 × 5 = 25 blocks on the bottom layer. If the box is 12

cm tall, a maximum of 25 blocks would fit inside the box. Howev町， if th巳 box is 48 cm tall, a 

maximum of 100 blocks would fit inside the box; NOT sufficient. 
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bottom layer. In 也1s ca盹 the height of th巳 box 1日 60 cm and 12 = 5 lay，巳rs will fit inside the box. If
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20 

bottom layer. In this case, the height of the box is 20 cm and 4 = 5 layers will fit inside the box. If the 

60 20 …x-

box is resting on a叫巳that is 60 cm by 20 cm, then 12 4 = 5 × 5 = 25 blocks will fit on the bottom 

30 

lay巳r. In this case, the height of the box is 30 cm and 6 = 5 layers will fit inside the box. In all cases, the 

maximum number of blocks that will fit inside the box is 5 × 25 = 125; SUFFICIENT. 

The correct answer is B; statement 2 alone is sufficient. 

PS29261.03 

Answer Explanation 23

The annual budget of a certain college is to be shown on a circle graph. If the size of each 日回tor of the graph 

is to be proportional to the amount of the budget it represents, how many degrees of the circle should be us巳d

to represent an item that is 15% of the budget? 

A. 15。

B. 36。

C. 54。

D. 90。

E. 150。

Geometry; Arithmetic Percents; Interpretation of Graphs 

103 



Since there are 360 degr，巳巳s in a circle, the measure of the central angle in the circle should be 0.15(360。）＝

54。

The correct answer is C. 

DS48061.03 

Answer Explanation 24 

The figure above shows the number of meters in the lengths of the four sides of a jogging path. What is the 

total distance around the path? 

1. One of the sides of the path is 120 meters long.

2. One of the sides of the path is twice as long as each of the two shortest sid巳S.

A. Statem巳nt (1) ALONE is sufficient, but statement (2) alone is not sufficient.

B. Statement (2) ALONE is sufficient, but statement (1) alone is not sufficient.

C. BOTH statements TOGETHER are sufficient, but NEITHER statement ALONE is sufficient.

D. EACH statement ALONE is sufficient.

E. Statements (1) and (2) TOGETHER are NOT sufficient.

Algebra; Geometry Quadrilaterals 

Determine the value of 6x + 60, which can be determined exactly when th巳 value of x can be determined. 

1. Given that one of the sides has length 120, it is possible that x = 120, that 3x = 120, or x + 60 = 120.

Thes巳 possibilities generate more than on巳 value for x; NOT sufficient.

2. Since x < x + 60 and x < 3x (the la“er because x is positive), the two shortest side lengths are x. One of

the two other side lengths is twic巳 this, so it follows that x + 60 = 2x, or x = 60; SUFFICIENT.
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The correct answer is B; statement 2 alone is sufficient. 

DS39161.03 

Answer Explanation 25 

The figure above shows the circular cross section of a concrete water pipe. If the inside radius of the pipe 

is r feet and the outside radius of th巳 pipe is t feet, what 1日 出巳 value ofr? 

1. 卫1e ratio oft r to r is 0.15 and t r is equal to 0.3 feet.

2. 卫1e area of the concrete in th巳 cross section is 1.29πsquare feet.

A. Statement (1) ALONE is sufficient, but statement (2) alone is not sufficient.

B. Statement (2) ALONE is sufficient, but statement (1) alone is not sufficient.

C. BOTH statements TOGETHER are sufficient, but NEITHER statement ALONE is sufficient.

D. EACH statement ALONE is suffici巳时，

E. Statements (1) and (2) TOGETHER are NOT sufficient.

Geometry Circles; Area 

Determine the valu巳 ofr.

f - r 0.3 0.3 

Since r = 0.15 and t-r = 0.3, then r = 0.15 and r = 0.15 = 2; SUFFICIENT. 
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The area of the concrete in th巳 cross section is the area of th巳 circular region with radius t minus the area of 

the circular region with radius r. The ar巳a of a circular region with radius R is Ir R2, so the ar巳a of the 

concrete in the cross section is π俨一π乒. This area is 1.29 IC., so πF一πr2= 1.29π，and俨－ r2 = 1.29, 

.../2.29 from which it is impossible to <let巳rmine a unique value for r. For 巳xample, if t - v ＂＂唱’，then r = 1, but 

·ft- ..JS,29 L "· urvr cc: 嘲 ’ ·－’the r = 2 NUT tt1 ent.

The correct answer is A; statement 1 alone is sufficient. 

3.6 Reference Sheets 

Arithmetic and Decimals 

ABSOLUTE VALUE: QUOTIENTS AND REMAINDERS: 

lxl is x ifx三O and-x ifx < 0. 

For any x andy, Ix+ YI三间＋ lYI-

The quotient q and the remainder r of dividing positive 

integer x by positive integer y are unique positive integers 

such that 

占百＇＝＝ lxl. y = xq +rand O三r<x.

EVEN AND ODD NUMBERS: 
The remainder r is O if and only if y is divisible by x. In that

case, x is a factor of y.

Even ×Even = 1Even× Odd =

11MULTIPLICATION AND DIVISION: 
Even I Even 

其

Odd×Odd = Oddi Even + Even = II . 1 
Even 

Even + Odd = I Odd + Odd = 

Odd I Even 

ADDITION AND SUBTRACTION: 

X 十 O = x = x 0 

x x = O 

x+y 二 y+x

X y 二 (y X) = y + X 

(x + y) + z = x + (y + z)

xx1 = x 二 －

X × O=O 

X 

Ifx 手0, then X = 1. 

$ 

0 is undefined. 

巧Y 二
yx

x 」－

时O

，（砂）z= x(yz)
If x and y are both positiv巳，then x + y is alsol 

positive. I布＋ xz = x(y+ z) 

If x and y are both negativ巳， then x + y is 
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negativ巳

句t 0, then(J) + (}) ＝平DECIMALS: 

Add or subtract decimals by lining up theirl If x and y are both positive, then 
decimal points: If x and y are both negative, then xy is positive. 

。υ
句
中－
0
0

0
υ

1
1－
0
0
 

7
’

F

、u－

1A

句牛

f
o－

fo

句
3

叮／－
F
飞
U

气d

11－
句
3

f
o

－
－
f
o
 

。υ－

2

m一

口

1i

l
i－－

句牛

气
U

句
3－

oj

f
O
F
、u－

、F

7

6一

页

1

＋－

r，。

If x is positive and y is negative, then巧； is n巳gativ巳－

Ifxy = 0, thenx = 0 or y = 0, or both. 

To multiply decimal A by d巳cimalB: SCIENTIFIC NOTATION: 

First, disregard the decimal points, 
multiply A and B as if they were int巳gers.

andlTo conv巳H a number in the scientific notation A × 

1 ()n into regular decimal notation, move the decimal point 

Next, if decimal A has n dψts to th巳吨ht of itsl in A to the right by n places if n is positive, or to the le且by1

decimal point, and decimal B has m digits to thel lnl places if n is n巳gative.

吨ht of白白。imal point, place thelTo conv创 a number B from decimal notation to scientific 
decimal point so that A × B hasm+n d耶tslnotation, move the decimal point n spac创 so that exactly 
to the吨ht of the decimal point. I one nonzero digit is to its left. Multiply the result byl

1 1 ()n if you moved the decimal point to the left or by 10·" if To divid巳 decimal A by decimal B, first movel 
the decimal points of A and B 巳quallylyou moved it to the right.

many digits to the right until B is an int巳ger,
then divide as you would integers. 

Exponents 

SQUARES, CUBES, AND SQUARE ROOTS: EXPONENTIATION: 

Every positive numb巳r has two real square roots, 
Formula Example 

one positive and the other negative. The table 
below shows the positive square roots rounded to 

x1 = x 21 = 2 
the nearest hundredth. 

.XO = 1 2° = 1 
n n

2 n3 
J豆

If X 丰 0, 
1 

1 2 1= 2

thenx-1 ＝ 对 ．

2 4 8 1.41 

3 9 27 1.73 If x > 1 and y > 1, 23 = 8 > 2 
then x吵 ＞ x.

4 16 64 2 
If O < x < 1 and y > 1, 0.23 = 0.008 < 0.2 

5 25 125 2.24 then x乍 ＜ x.
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6 36 216 2.45 (xy)z = X吵zAY =（吟、（2守＝ 2,2 = (24) 

7 49 343 2.65 XA(y ＋习 ＝x户y*XZ 21 = 2324 

8 64 512 2.83 If x 并0, then 
25 

9 81 四 3 吃 25 3 = 2
3 

XA(y z) ＝ 我

10 100 1,000 3.16 

(xz)Ay
二 X今但今 64 = 243 

If z :;t 0, then 2 ,., 
3 3‘ 9 

X y xY - E 一＿，，.一一
一 ＝ - 4 42 16 
z zY 

If z :;t 0, then 
2 

1飞 \r 43 
= (42)3 = (4�）2

Xz = (xY)z = (xzy. 

Algebraic Expressions and Linear Equations 

TRANSLATING WORDS INTO MATHEMATICAL OPERATIONS: 

x+y x-y xy 
X 

X吵

y 

xαdded toy x decreased x multiplied by y x divided by y X to the 
X increαsed byy the product of x x over y power ofy 

byy difference of x αndyx times y the quotient of x αndx to the 
x more thαn αndy y the rα＇tio ofx toy Y'h power 
y y fewer than x 
xplus y y less thαn X Ify = 2: Ify = 2: Ify = 2: 

the sum of χ x minus y doub le x hαrlf ofx xsquαred 
αndy x reduced by y twice x x halved 
the totαi of χy sub tracted 
αndy lfrom x Ify = 3: Ify = 3: 

triplex xcub ed 

MANIPULATING ALGEBRAIC EXPRESSIONS: 
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Factor to combine like terms l3xy - 9y = 3y(x - 3) 

Divide out common factors (3;o/-9 y) 3 y(x- 3)= = 3y(1)= 3y 
,(x-3) (x-3) 

Multiply two expressions byl (3x - 4)(9y + x) = 3x(9y + x) - 4(9y + x)
multiplying each term of 叫＝ 3x(9y) ＋协） + 4（钞） + 4(x)
expression by each term o叫
the other i= 27xy + 3x2- 36y- 4x 

Substitute constants forllf x = 3 and y = -2, then 3xy - x2 + y can be evaluated 
variables las 3(3)( 2) (3)2 + ( 2) = 18 9 2 = 29. 

SOL YING LINEAR EQUATIONS: 

Technique Example 

Isolate a variable on one side of an 
equation by performing the same 
operations on both sides of the equation I Solve the equation 

叫一
3 = 4 using 

the following steps: 

( 1) Multiply both sides by 3 to obtain
5x- 6 = 12. 

(2) Add 6 to both sides to obtain 5x = 18.

(3) Divide both sides by 5 to

18 

obtainx = 5 
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equations with twolSolve the equations A: x - y 二 2 and B: 
3x+ 2y 二 11:

( 1) Express x in terms of y using one of出el(l) From A, x = 2 + y.

equations. (2) In B, substitute 2 + y for x to obtain
(2) Substitute the expression for x to makel3(2 + y) + 2y = 11.
the second equation have only thel(3) Solve B for y: 6 + 3y ＋纱＝ 11
variable y. I 

6 +Sy = 11 
(3) Solve the second equation for y.

Sy = 5 

y = 1. 
(4) Substitute the solution for y into the
first equation to find the value of x.

( 4) Since y = 1, it follows丘om A thatx =
2 + 1 = 3.
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Alternative technique: I Solve the equations A: x - y 二 2 and B: 

(1) Mul即ly both sides of one叩ation o俨 ＋ 钞
二 11:

both equations so that the coefficientsl(l) Multiply both sides of A by 2 to
on y have the same absolute value in bothl obtain 2x - 2y 二 4.

叫uations. 1(2) Add邮result to叩ation B: 2x 一 纱
(2) Add or subtract the two equations tol 十 3x 十 2y 二 4 + 11
eliminate y and solve for x. 5x = 15 

x = 3. (3) Substitute the solution for x into the 
first equation to find the value of y.

(3) Since x = 3, it follows from A that 3
-y = 2, soy = 1.

Factoring, Quadratic Equations, and Inequalities 

SOLVING EQUATIONS BY FACTORING: 

Techniques 

(1) Start with a polynomial equation.

Example 

X3 - 2X2 + x = -5(x - 1 )2

(2) Add or subtract expressions until O is on one sidelx3 - 2万 ＋ x+5(x 1)2=0

of the equation. Ii）叫好 2x + 1) ＋均一肿。
(3) Express the nonzero巾as a product of factors. I ii) x(x 1 )2 ＋均肿。
(4) S们ach factor equal 川 to find a simple叩ationl iii) (x ＋圳 一 萨 O
yielding a solution to the original equation. I 

x + 5 = 0 or x 1 = 0.

Therefore x = -5 or x = 1. 

FORMULAS FOR FACTORING: ITHE QUADRATIC FORMULA: 

。2 -fr ＝（α － b）（α ＋ b) 

α2 + 2αb+b2 ＝（α＋ b）（α＋ b)

α2 - 2αb+b2 ＝（α－ b）（α－ b)

SOL YING INEQUALITIES: 

For any quadratic e quationαx2 + bx + c = 0 withα-::f. 0, th巳roots ar巳

血 －b＋� __ .J … －h－�…�－－ 
2a 

These roots are two distinct real numbers unless b2 - 4ac < 0. 

-b

If b2 - 4αC = 0, the 巳quation has only on巳root: 2a 

If b2 - 4αC < 0, the 巳quation has no r巳al roots. 
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Explanation Example 

As in solving an equation, the same numberl (Sx-1) 
can be added to or subtracted丘om both sidesl 
of趾 in叩ali守，or both sides can bel To solve趾in叩ality 」

multiplied or divided by a positive number! for x, isolate x as follows: 
without changing the order of the in叩ality.1(1) 知一 1 > -6 (multiplying both
But mu 
negative number reverses the order of the I in叩ali可
inequali可.

<3 

Thus, 6 > 2, but (-1)(6) < (-1)(2).
(2) 5x > -5 (add 1 to both sides)

(3)x ＞ 一 1 ( divide both sides by 5)

Rates, Ratios, and Percentages 

FRACTIONS: PERCENTS: 

Equivalent or Equal Fractions: 
X 

Two丘actions represent the same number if div问叫%＝百o
fraction's numerator and denominator by their greatest common 

divisor yields identical results for both fractions. 
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MIXED NUMBERS: PERCENT 

DECREASE: 

INCREASE OR 

A mixed numb巳r of the form 
a主 The percent mcreas巳

is equivalent to the 

from x toy is 

lOO （平）%ac 十 b

fraction 
The percent decrease 

from x toy is 

lOO （子）%
RATE: DISCOUNTS: 
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distance = rat巳× time A price discounted by n percent b巳：comes

(100 - n) percent of the original price. 

PROFIT: 
A price discounted by n perc巳nt and then 

Gross pro且t = revenues - expenses, or by m percent becomes (100 - n )(100 - m) 

Gross profit = selling price - cost. percent of the original pric巳

INTEREST: WORK: 

Simple annual interest = l 1 l 
－十 － ＝－

(principal）×（interest rat巳）×（time) γ s h , where r is th巳 length of 

Compound interest over n periods = time it takes on巳 person or machine to 

(principal）× (1 + interest per period)n - principal complete an amount of work when working 

alone, s is th巳 length of time it takes a 

second p巳rson or machine to complete that 

same amount of work when working alon巳，

and h is the length of time it takes th巳m to 

complete that amount of work wh巳n they 

are both working simultaneously. 

MIXTURES: 

N川er of units of
l 
Quantity of an ingredient Total quantity of that 

a substance or per unit of the substance ingredient m the 
口1ixture or mixture substance or mixture 

Substance A X M X × M 

Substance B y N Y × N 

Mixture of X+Y (X × M)+(Y × N) (X × M)+(Y × N) 
AandB X+Y 

Statistics, Sets, and Counting Methods 

STATISTICS: 

Concept Definition for a set 
of n numbers ordered from 
least to greatest 

Mean The sum of the n numbers, 
divided by n

Example with data set {4, 4, 5, 7, 10}

(4+ 4+5 十 7+10) _ 30 -6 
5 5 
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Median The middle number if n is 5 is the middle number in {4, 4, 5, 7, 
odd;The mean of the two 10}. 
middle numbers if n is even 

Mode The number that appears 4 is the only number that appears more 
most丘equently in the set than once in {4, 4, 5, 7, 10}. 

Range The largest number in the set 10 - 4 = 6 
minus the smallest 

Standard Calculated as follows: (1) The mean is 6.
Deviation (1) Find the arithmetic mean, (2)-2, -2， 一1,1, 4 

(2) Find the differences (3) 4, 4, 1, 1, 16
between each of
the n numbers and the mean. 26

(3) Square each of the (4) 5 = 5.2 

differences 

(5) ./5王( 4) Find the average of the 
squared differences, and 

(5) Take the nonnegative
square root of this average.

SETS: 

Concept Notation for finite Example 
sets Sand T

Number of ISi S= {-5, 0, 1} is a set with ISi = 3. 
elements 

Subset s 豆 T (S is a subset {-5, 0, 1} is a subset of {-5, 0, 1, 4, 
of η；S二 T (Tis a subset 10}. 
of S) 

Union SU T {3, 4} U {4, 5, 6} = {3, 4, 5, 6} 

Intersection sn r {3, 4} n {4, 5, 6} = {4} 

The general IS u Tl = I叫＋ITI 一 1snTl 1{3, 4} u {4, 5, 6}1 = 1{3, 4}1 + 1{4, 
addition rule for 5, 6}1 一 1{3, 4} n {4, 5, 6}1 = 1{3, 
two sets 4}1 + 1{4, 5, 6}1 一 1{4}1 =2+3- 1 =

4. 
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COUNTING METHODS: 

Concept and Equations Examples 

Multiplication Principle: I The number of possible choices of 1 element 

The m如向ossible choices o叫叩iece丘om each of趾sets S = { 5, 0, 1}, T =

1 element叩iece from each of叫｛3, 4}, and U = {3, 4, 5, 6} is ISi × ｜到 × ｜叫 ＝ 3
｜× 2 × 4 = 24.sets A,, A2, ... , An islA,1 × IA2I ×

． ． ． 川

IAnl. 

Factorial: 

n! =n × （n - 1） ×
． ． ．

× 1 
0!=1!=1 
n! = (n - l)!(n) 

4! =4 × 3 × 2 × 1 = 24 
4! = 3！×4 

Permutations: I The number of permutations of the set of letters 
1A B and C is 3 ! or 6: ABC ACB BAC BCAThe number of pen丑utations of al 
I CAB and CBA. set of n objects is n!. I 

Combinations: I The number of 2-element subsets of set {A, B, 
一 一 1C DE}The number of oossible comoletel ' ' f

selections of k obiects from a s 11 飞
'J etl/5\ 5! 120 

. • 111 } ＝一－＝ 一一一一 ＝ 10
(11) = ＿！！］＿一 ｜飞2I 2!3! (2)(6) 

of n objects is 飞k} k.'(n-k.)l _
The 10 subsets are: {A, B}, {A, C}, {A, D}, {A, 

E}, {B, C}, {B, D}, {B, E}, {C, D}, {C, E}, and 
{D, E}. 

Probability, Sequences, and Partial Sums 

PROBABILITY: 

Concept Definition, Notation, and Equations Example: Rolling a die with 6 
numbered sides once 

Event A set of outcomes of an experiment The event of the outcome being an 
odd number is the set { 1, 3, 5} . 

Probabili The probability of an event E is a If the 6 outcomes are equally 
ty number between O and 1, inclusive, likely, then the probability of each 

and is denoted P（日. If each outcome 
1 

lS equally 
likely, P（日 outcome is 6 The probability 
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（出e numberofpo臼ible outcq�hat the outcome is an odd number
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11 U, 3,5J 11 _ 1- l.
6 6 2 

e
 
h
 

T
 

n

－
E

O

－－
 

··且

h
p

4···

·V
民

．．．．．
 
‘

 
．．

 

d

M

 

m

d

 

G

d

b
 

probability that E occurs 
」旦11=!.

｜｜口
， 2}1 2

P( { 1, 3, 5 } I { 1, 2}) 
ty if F occurs is P(EI月＝

匹2旦
IFI 

NotE The set of outcomes that are not in 

event£: 
5－
6
 

一－H
－

6
 

一一
飞y／、，〉ap句3

rp、飞
牟ELo

 
n／，．‘飞P

 
P(notE) = 1 - P（日

E and F I The set of outcomes in both E and F,IFor E = {1, 3, 5} and F = {2, 3, 5}:
that is, E n F; P(E and 月二P(EnF) = P({3,5})
P(E and F) = P(E 「1月 ＝ P阴阳（ηI ill2且

－ 1-l
= 6 6 3 

、‘’，，，
、‘．，

严、γ
F

3

0川

句，“il

＋
 

＝

AU
 

V

mw
m

2
气

3

血
’

＝

们
f

4
－

6

5

＝

＝

1勺

）
伍
2－
6

t
k
R

－

－

q
JtE
f
o
 

k

m

←
 

江

而

3－
fb

FA

Pt

－

一一

时

η
，，，‘、

F

P

 

γA
 
O

＋
 

Em

mw

 

s

p

 

e
 

m
FU
 一－

U

U
 

M
U

η
η

o
u

d
 

U
』

俨
且

叫咱啤

d
h

o
创

Qd

φ
l

rJ
 

K
地

σ

凤

T
KU

P
－

 

FrOE

Dependen IE is dependent on F if Pσ ｜月刊（日！For E = {2, 4, 6} and F = {5, 6}: 
t 叫E and F are i毗pe毗nt if nei阳isl 1 In depend I depe毗nt on the other. If E and F arel

叮ent I independe叽 P(E and 月 ＝ P(E)P（月IP(EIη ＝ P（日 ＝ 品 ， and P(FlE)

Events I 1 1 
= P（月 ＝ 3 , so E and F are 

independent. Thus P(E and F)

’A

？b
 

－－

 飞咱也’『，f

1－
3，，，am－－飞、．－飞KE』『，f

l－
qh
 

B

I’而咱飞、
一一月／’’飞P

 
、
h
F
／

E／，．‘飞P
 

一一

SEQUENCE: 

An 啡braic function whose! The sum of the first k t巳rms of series an is called a partial sur叫 the
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Angles and Polygons 

VERTICAL ANGLES: ANGLES FORMED BY A LINE 

INTERSECTING TWO PARALLEL LINES: 

ζPRQ and L.SRT are a pair of vertical angl巳s, and so 

areζQRS and LPRT. Not巳 that x。
＋ y。 ＝ 180。 ．

电

ii 

If two parallel lines are intersected by a third line, 

then the angle measures are related as indicated in

the figure abov，巳，where x。 ＋ y。 ＝ 180。

INTERIOR ANGLES OF A POLYGON: EQUILATERAL AND ISOSCELES 

, TRIANGLES: 卫1e sum of the interior angl巳 measures of a polygon! 

with n sides is (n - 2)180。 For example, the sum of thelAn equil阳al triangle's sides are all the same

interior angle measures of a pentagon i日（5 2)180。 ＝I length. An isosceles triangle has at least two sides

(3)180。 ＝ 540。 . lof 巳qual length. 

Area of 

If two sides of a triangle are equal in length, the 

a, two angles opposite those sides are equal in

AREA OF A TRIANGLE: 

triangle 

_ (length of altitude) (lcng_th of base) 

measure, and vice versa. 

Any altitude of an 巳quilat巳ral triangle bisects the 

side to which it is drawn. 

E 
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/J In 巳quilateral triangle MJEF, DE = 6, so DG = 3 

andEG = 3J3 

A D C 
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IfAB =BC, then AD =DC= 4. 

RIGHT TRIANGLES: AREA OF A TRAPEZOID: 

(sun1 ofle且gths ofbases)(height) 

Area of a trap回oid = 2 

2 

p s 

8 

16 

8 8 

2 The ar巳a of PQRS is (QR + PS) × 一 (12 + 16）× ＝ 28 × 4 = 112. 

AREA OF A PARALLELOGRAM: 

The area ofa I已。tangle or other parallelogram = (length ofbase)(height) 
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Since the diagonals bisect each other, KN = NM and JN = NL. The area 
ofJKLMisJM × 4 = 6 × 4 = 24. 

In a right triangle, the side 
opposite th巳 right angle is the 
hypotenuse, and the other two 
sides are the l巳gs.

Any triangle in which the 
lengths of the sides are in the 
ratio 3:4:5 is a right triangle. 
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s 

R 
8 

』T

In right triangle MST, RS = 6 

and RT= 8. 

Since 62 
+ 82 = 36 + 64 = 100 

=(Sη2 and 

ST = 4丽 , it follows

that ST= 10. 

Circles, Solids, and Coordinates 

CIRCLES: RECTANGULAR SOLIDS: 

The circumference of a circle of radius r isl Surface area of a rectangular solid = the sum of the 

areas of all the fac巳s
22 

2πηwhereπis appro泪mately 7 or 3.14. 
Volume of a I巳ctan♂1lar solid

(length)(width)(lieight) . 

The area of a circle of radius r is πr2. 

Q 

R 

4 7

··

’ 
，， 

， 

， 
， 

p 3 
In the circle above， 。 is the center, 

and JK and PR are山山 PR is a diameterlThe dimer 

and OR is a radius. 3, and 4. 

Since OR = 7, the circumference is 2π（7) = 14n:. 卫1e surface area is 2(3 × 4) + 2(3 × 8) + 2(4 × 8) =

136. 卫1e area isπ（7) 2 = 49π， 

The volume is 8 × 3 × 4= 9 6. 

RIGHT CIRCULAR CYLINDERS: LINES IN THE COORDINATE PLANE: 

The surface area of a 吨ht circular cylind巳r wi刷An 巳quation y = mx + b d耐rmir

height hand a base of radius r is 2(n:r2) + 2πrh. I slop巳 ism and whos巳 y-interc巳pt is b.
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y 

(-2,4 

The volume is nr劲，that is, (area of base）×(height). 

。
In th巳 right circular cylinder above, wher巳 r = 5 

and h = 8, the surface area is 2(25π） + 2π（5)(8) = 

－ 唱 S
(3 )-3) 

Z口」－1

130π， 

The volume is 25π （8) = 200π － 

y2) 

with xi 手 x2, the slope is m = 

using the known point （坝，y1) and the same slope m,

any other point (x, y) on the line must satisfy the 

So 

(x2, 

(J2 - J1) 

(x:.i -x1) 

and 、、． ．
 

，，，
 
’EAVJ。I,points two any Given 

、，J－

、IJ

Y－

叫

一
－
－
y－

fwymnoau叫

(-3-4) _ 7 

Above，也e line ’s如pe is (3-(-2)) 5 So

an equation of the line can be found using the point 

(3, 3): 

飞园，，4JX，，·1、
、．
．

 

，，
 

7
－

5

 

，，·1、
－－
 、吼，，，43，，咱飞咽VJ

囚一

5
十

、．
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I’
 

7
－

5
←

 

－－

 

4、d＋
 

VJ
 

7 6 
y=(--)x 十 －

5 5 

6 

Thus, the y-i盹

Th巳 x-intercept can b巳 found as follows: 
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Both of these intercepts can be seen on the graph. 

DISTANCES ON THE COORDINATE PLANE: I PARABOLAS: 

between two points: 

Use the Pythagorean th巳orem to find th巳 distan叫The graph of a quadratic polynomial function i日 a 

parabola. 

y 

(-2A 

口－－
z 

s 
O「3)

To find the distance between points R and S, draw 

the triangle as shown. Note that Z has 巾，y)

coordinates (-2, -3), RZ = 7, and ZS= 5. Th巳refore, 

the distance 

etween R and S is J可s2 二 ..ffe

y 

X -2

」
1

Abov巳 is the graph of the quadratic function 

x)= x2 1. 
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4.0 Problem Solving 

4.0 Problem Solving 

The Quantitative Reasoning section of the GMAT™ exam uses Problem Solving and Data Sufficiency

questions to gauge your skill level. This chapter focuses on Problem Solving questions. R巳m巳mber that 

quantitative questions I巳quire knowledge of the following: 

• Arithmetic

• Elementary algebra

• Commonly known concepts of geometry

Problem Solving questions ar巳 designed to test your basic mathematical skills and understanding of 

elementary math巳matical concep旬， as well as your ability to reason quantitatively, solve quantitative 

problems, and interpret graphic data. The mathematics knowledge r巳quired to answer th巳 questions is no 

more advanced than what is gen巳rally taught in s巳condary school (or high school) mathematics class巳S.

In thes巳 qu巳stions, you are asked to solv巳巳ach problem and select the best of th巳 five answer choices given. 

Begin by reading the qu巳stion thoroughly to determin巳 exactly what information is giv巳n and to make sure 

you understand what is being asked. Scan the answer choic巳s to understand your options. If the problem 

seems simple, take a few moments to see whether you can determin巳 the answer. Th钮， ch巳ck your answer 

against th巳 choic巳s provided. 

If you do not see your answer among th巳 choices, or if the problem is complicated, take a closer look at the 

answer choic巳s and thi业again about what the problem is asking. S四 whether you can eliminate some of the 

answer choic巳s 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 provid巳d in 

the qu巳stion一「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 th巳 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 m巳d to pick the answer that se巳ms to make the most sense. 

Although guessing is generally not the best way to achieve a high GMA T score, making an educat巳d guess is 

a good strat巳gy for answering questions you are unsure of. Even if your answer to a particular question is 

in corr巳ct, your answers to other questions will allow the test to accurately gauge your ability level. 

The following pag创 include test-taking strat巳gi巳s, directions that will apply to qu巳stions of this type, sample 

questions, an answer key, and explanations for all the problems. Thes巳 explanations present problem solving 

strategies that could be helpful in answering the questions. 
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4.1 Test-Taking Strategies 

1. Pace yourself.

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

2. Use the erasable notepad provided.

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

3. 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.

4. Scan the answer choices before a“empting to answer a question.
Scanning the answers can pr巳vent you from putting answers in a form that is not given (e.g., finding the

1 

answer in decimal form, such as 0.25, when the choices are given in fractional form, such as 4 ). Also, if the 

question requires approximations, a shortcut could serve w巳ll (e.g., you may be able to approximate 48 
percent of a number by using half). 

5. 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.

4.2 Section Instructions 

Go to www.mba.com/tutorial to view instructions for the s巳ction and get a f四l for what th巳 test
center scr巳ens will look like on the actual GMAT exam. 

To register for the GMAT™ exam go to w嘀嘀.mba.com

4.3 Practice Questions 

Solve th巳 problem and indicat巳 the best of th巳 answer choices given. 

Numbers: All numbers used are real numbers. 

Figures: A figure accompanying a Problem Solving question is intended to provide 

information use臼l 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 o1 

points, angles, regions, etc., exist in the order shown, and angle measures 
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are greater than zero. All figures lie in a plane unless otherwise indicated. 

Questions l to 81 - Difficulty: Easy 

*PS03439 

1. Working at a constant rate, a copy machine makes 20 copies of a one-page document per minute. If th巳

machin巳 works at this constant rate, how many hours does it take to make 4,800 copies of a one-page

document?

A. 4

B. 5

C. 6

D. 7

E. 8

PS11042 

2. Ifx + y = 2 andx2 
+ y2 = 2, what is the value of巧J ?

A. 2

B. 

C. 。

D. 

E. 2

PS02978 

3. The sum S ofth巳且rst n consecutive positive even integers is given by S = n(n + 1). For what value of n is

this sum equal to 110 ?

A. 10

B. 11

C. 12

D. 13

E. 14
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PS08375 

4. A certain harbor has docking stations along its w巳st and south docks, as shown in the figure; any two

a司jacent docking stations are separat巳d by a uniform distance d. A certain boat left the west dock from

docking station #2 and mov巳d in a straight line d吨onally 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?

A. #7

B. #8

C. #9

D. #10

E. #11

PS03887 

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

A. 3.90

B. 39.00

C. 90.90

D. 91.20

E. 91.85

PS13800 

6. Points A, B
，

已and D, in that order, lie on a line. If AB= 3 cm, AC= 4 cm, and BD = 6 cm, what is CD, in

centimeters?

A. 
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B. 2

C. 3

D. 4

E. 5

PS05292 

7. What is the value of x沙•z-xyz气ifx = -2,y= I, andz = 3?

A. 20

B. 24

C. 30

D. 32

E. 48

PS11468 

8. A souvenir vendor purchased 1,000 shirts for a sp巳cial event at a price of $5 each. The vendor sold 600 of

th巳 shirts on the day of the ev，巳nt for $12 each and 300 ofth巳 shirts in th巳week following th巳巳vent for $4

巳ach. The vendor was unable to sell the remaining shirts. What was th巳vendor ’s gross profit on the sale of 

th巳se shirts? 

A. $1,000

B. $2,200

C. $2,7 00

D. $3,000

E. $3,400

PS06937 

9. If x > y and y > z, which of the following represents the greatest number?

A. x-z

B. x-y

C. y-x

D. z-y

E. z-x
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PS12926 

10. 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 

11. A rug manufacturer produces rugs at a cost of $75 per rug.认That is the manufactur町
’s gross profit from the 

2 

sale of 150 rugs if 3 of the rugs are sold for $150 per rug and the rest are sold for $200 per rug? 

A. $10,350

B. $11,250

C. $13,750

D. $16,250

E. $17,800

PS07793 

12. The value ofMaur巳en ’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 
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13. 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 w巳re 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

Profit or Loss 

(in millions of dollars) 

Division 1991 1992 1993 1994 1995 

A 1.1 (3.4) 1.9 2.0 0.6 

B (2.3) 5.5 (4.5) I 3.9 (2.9) 

C 10.0 (6.6) (3.0) 5.3 
I 

1.1 

PS02019 

14. The annual profit or loss for the three divisions of Company T for the y巳ar日 1991 through 1995 缸巳

summarized in the table shown, where losses are enclos巳d in parentheses. For which division and which

three consecutive years shown was the division ’s profit or loss for the由r四－year period closest to $0 ?

A. Division A for 1991 1993

B. Division A for 1992-1994

C. Division B for 1991 1993

D. DivisionB for 1993-1995

E. Division C for 1992-1994

PS13583 

15. Of the following, which is least?

A. 

E咽’
A

3
－

η

D
－
刷

nu
－

AM
 

－

nu
 

B. 
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0.03 

C. 
0.071 

0.03 

D. 
且71

0.03 

E. 7翩 l

PS0801 l 

16. Ifth巳 average (an出metic mean) of 5 numbers j,j + 5，与一l ，今－2, and可一1 is 8, what is the value of j ?

1 

A. 3

7 

B. 
13 

C. 

D. 3

E. 8

PS14037 

17. Guadalupe owns 2 rectangular tracts of land. One is 300 m by 500 m and th巳 other is 250 m by 630 m. The

combined area of these 2 tracts is how many square meters?

A. 3,360

B. 307,500

C. 621,500

D. 704,000

E. 2,816,000

PS03918

18. There are five sales agents in a certain real estate o证ICe. One month Andy sold twic巳 as many properties as

Ellen, Bob sold 3 more than Ell钮， Cary sold twice as many as Bob, and Dora sold as many as Bob and

Ellen tog巳th巳E Who sold the most properties that month?
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A. Andy

B. Bob

C. Cary

D. Dora

E. Ellen

PS10862 

19. In a field day at a school, each child who competed in n events and scor巳d a total of p points was given an

匣＋n
overall score of n Andr巳W competed in 1 event and scored 9 points. Jason competed in 3 events and 

scor，巳d 5, 6, and 7 points, respectively. 认That was the ratio of Andrew ’

S overall score to Jason’

S overall 

score? 

10 

A. 23 

7 

B. 
10

4 

C. !5

10 

D. 
9

12 

E. 7 

PS06719 

20. 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 team produced an average of 150 items per day. How

many items per day must the team average during th巳 second half of the month if it is to attain th巳 average

daily production rate required by the work plan?

A. 225

B. 250
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C. 275

D. 300

E. 350

PS01949

21. 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 produc巳 2,000 radios. How much gr巳ater will the company’s gross pro且t be fiom the

production and sale of 2,000 radios than from th巳 production and sale of 1,000 radios?

A. $500

B. $1,000

C. $1,500

D. $2,000

E. $2,500

PS06555

22. Which ofth巳 following repres巳nt positiv巳 numbers?

A. 3 ( 5)

B. ( 3）←5)

C. 5 ( 3)

D. I only

E. II only

F. III only

G. I and II

H. II and III

PS09983

23. Point X lies on side BC of rectangle ABCD, which has length 12 and width 8. What is the area of trian织1lar

regionAXD?

A. 96

B. 48

C. 32

D. 24

E. 20
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PS07659 

24. 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 d巳caffeinated, what percent, by weight, of the grocer ’s stock of

coffee is decaffeinated?

A. 28%

B. 30%

C. 32%

D. 34%

E. 40%

PS05129 

25. The toll T, in dollars, for a truck using a certain bridg巳 is given by the formula T = 1.50 + 0.50(x 一 匀，

where x is the number of axles on the truck. What is the toll for an 18-wheel truck that has 2 wheels on its

front axle and 4 wheels on each of its other axles?

A. $2.50

B. $3.00

C. $3.50

D. $4.00

E. $5.00

PS13917 

26. For what value of x between -4 and 4, inclusive, is the value of x2
一 1Ox+ 16 the greatest? 

A. -4

B. 2

C. 。。

D. 。2

E. 。4

PS15994 
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27.Ifx = Bandy= 2,what is th巳 value of the expression 2x y2 ?

3 

A. .
2

' 

B. 

C. 

3 

D. 
2

7

E. 
4

PS13686 

28. If x -y = R and xy = S, then (x - 2)(y + 2) = 

A. 。R+S-4

B. 。R+ 2S-4 

C. 2R-S-4

D. 2R + S-4

E. 2R+S

PS01466 

29. For positive integersαand b, the remainder when a is divided by b is equal to the remainder when b is
divided by G 认币1ich ofth巳 following could be a valu巳 ofab?

1.24 

11.30 

III.36

－A

？“

句3

A吁

气U

II only 

ydo
 

y

－

 

－A

YEA

n

’d

o

n

yI

a

 

I
 
YEA

－A

II and III only 

I, II, and III 

PS01867 
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30. List S consists of the positive int巳gers that 缸e multiples of 9 and are less than 100. What is the median of

the integers in S ?

A. 36

B. 45

C. 49

D. 54

E. 63

PS07380 

31. 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

th巳 l巳ngth of the other, what is th巳 length, in meters, ofth巳 longer piece of rope?

A. 7.5

B. 8.9

C. 9.9

D. 10.3

E. 11.7

PSOl 120 

32. Ifx andyar巳 int巳gers and x -y is odd, which of the following must be true?

I.xy is even.

II.x2 + y2 is odd.

III.(x + y)2 is 巳ven.

11

句中

句3

A－E

F飞U

I only 

II only 

III only 

I and II only 

I, II, and III 

PS00335 

33. 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 th巳 stock was 10 p巳rcent less than its closing price on Monday, and
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on Wednesday the closing pric巳 of the stock was 4 percent greater than its closing price on Tuesday. What 

was the approximate percent change in the price of the stock from its opening price on Monday to its 

closing price on Wednesday? 

34. In the rectangular coordinate system shown above, points 0, 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)

C. (3,2)

D. (2,2)

E. (2,3)

PS05008 

35. What is the perimet町， in meters, of a rectan伊lar garden 6 meters wide that has the s缸ne ar，巳a as a

rectangular playground 16 meters long and 12 meters wide?

A. 48

B. 56

C. 60

D. 76

E. 192
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PS00918 

36. 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)

PS57330.02 

37. In a certain history class of 17 juniors and seniors, each junior has written 2 book reports and each senior

has writt巳n 3 book reports. If the 17 students have writt巳n a total of 44 book reports, how many juniors are

in the class?

A. 。7

B. 。 8

C. 。9

D. 10

E. 11 

PS04362 

38.1-41（卜20卜151) = 

A. 100

B. 60

C. 60

D. 75

E. 100

PS12934 

39. Of the total amount that Jill spent on a shopping trip, excluding tax巳s, sh巳 sp巳nt 50 p巳rcent 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, th巳n th巳 total tax that she paid was what p巳rcent of the total

amount that she sp巳nt, excluding taxes?
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A. 2.8%

B. 3.6%

C. 4.4%

D. 5.2%

E. 6.0%

PS15469 

40. How many integers x satisfy both 2 < x三4 and O三x三3 ?

A. 5

B. 4

C. 3

D. 2

E. 

PS09322 

41. At the opening of a trading day at a certain stock exchange, the price per share of stock K was $8. If the

price per share of stock K was $9 at the closing of the day, what was the percent increase in the price per

share of stock K for that day?

A. 。 l .4% 

B. 。 5.9%

C. 11.1%

D. 12.5%

E. 23.6%

d2 

PS14237 

42. As shown in the diagram above, a lever resting on a 也lcrum has we盼ts of w1 pounds and w2 pounds,

located d1 feet and 仇feet from the fulcrum. The lever is balanced and w1d1 = w2仇. Suppose w1 i日

50 pounds and w2 is 30 pounds. If d1 is 4 feet less than d2, what i日 仇，infeet?
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A. 1.5

B. 2.5

C. 6

D. 10

E. 20

PS01650 

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

A. 2

B. 3

C. 4

D. 5

E. 6

PS06726 

44. Tbree people 巳ach contribut巳d x dollars toward the purchase of a car. They then bou掉t 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

E. 3(x y)

PS07080 
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45. Last week Jack worked 70 hours and earned $1,260. If he 巳am巳d his regular hourly wage for the first 40

1 
1-=-

hours worked, .£.. times his regular hourly wag巳 for the next 20 hours worked, and 2 tim巳s his regular 

hourly wage for the remaining 10 hours worked, what was his m♂1lar hourly wage? 

A. $7.00

B. $14.00

C. $18.00

D. $22.00

E. $31.50

PS13426 

46. If a and bare positive integers and (2•)h = 23, what is th巳 valu巳 of2a 2b?

A. 6

B. 8

C. 16

D. 32

E. 64

PS01099 

47. Five machines at a certain factory operate at the sam巳 constant rate. If four of th巳se machines, operating

simultaneou日ly, take 30 hours to fill a certain production order, how many主豆豆hours do巳s it take all five

machines, operating simultaneously, to fill the s缸ne production order?

A. 3

B. 5

C. 6

D. 16

E. 24

PS01443 
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48. A certain toll station on a highway has 7 tollbooths, and each tollbooth collects $0.75 from each vehicle that
passes it. From 6 o ’clock yesterday morning to 12 o ’clock midnight, vehicles passed each of the tollbooths
at the average rate of 4 vehicles per minute. Approximately how much money did the toll station collect
during that time period?

A. $1,500

B. $3,000

C. $11,500

D. $23,000

E. $30,000

PSl3829 

49. How many integers between 1 and 16, inclusive, have exactly 3 different positive integer factors?

。fote: 6 is NOT such an integer because 6 has 4 different positive integer factors: 1, 2, 3, and 6.) 

A. 

B. 2

C. 3

D. 4

E. 6

PS14063 

,.l 三
50. Stephanie has 』 4 cups of milk on hand and makes 2 batches of cookies, using 3 cup of milk for each

－ 

batch of cookies. Which of the following describes the amount of milk remaining after sh巳 makes the
cookies?
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PS01656 

51. The expression n! is d巳fined 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 int巳gers from 200 through 299, which of the

p 

following is equal to q ? 

A. 99!

B. 199!

199'!

C. 99!

299! 

D. 99!

299! 

E. 199! 

PS15753 

52. A school club plans to package and sell dried fruit to raise money. The club purchased 12 contain巳rs of

161
dried fruit, each containing 斗 pounds.认That is the m缸imum number of individual bags of dried fruit,

each containing 4 pounds, that can be sold from the dried fruit the club purchased?

A. 50

B. 64

C. 67

D. 768

E. 804

Height Price 

Less than 5 ft $14.95 

5ftto 6 ft $17.95 

Over 6 ft $21.95 

PS02498 
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53. A nursery sells fruit trees priced as shown in the chart above. In its inventory 54 tr巳es are less than 5 f，四t in

height. If the exp巳cted revenu巳 from the sale of its 巳ntire stock is estimated at $2,450, approximately how

much of this will com巳 from the sale of trees that are at least 5 f，四t tall?

A. $1,730

B. $1,640

C. $1,410

D. $1,080

E. $810

PS04971 

54. 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. 2

C. 4

D. 6

E. 7

PS25440.02 

55. A purse contains 57 coins, all of which ar巳 nickels, dimes, or quarters. If the purse contains x dimes and

8 more nickels than dimes, which of the following gives the number of quarters the purse contains in terms

ofx?

A. 2x 49

B. 2x+49

C. 2x 65

D. 49 2x

E. 65 2x

PS12657 

141 



56. The annual interest rate earned by an investment increased by 10 percent from last year to this y巳ar. If the

annual interest rate earned by the investment this year was 11 percent, what was the annual int巳rest rate last

y巳ar?

A. 。1%

B. 。1.1%

C. 。9.1%

D. 10%

E. 10.8%

PS07394 

57. 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 r巳spective capacities.

What amount of gasoline, in liters, must b巳 poured into th巳 6-liter container?

4! 
A. 2 

B. 4

3� 
C. 4 

D. 3

E. 4 

PSl3882 

58. What is the larger of the 2 solutions of the 巳quation x2 - 4x = 96 ?

A. 8

B. 12

C. 16

D. 32

E. 100
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59. In the formula shown, if g is a constant and x = --6 when t = 2, what is the value of x when t = 4 ?

A. 24

B. 20

C. 15

D. 。 20

E. 。 24

PS10921 

60. 

(39, 897X0.0096) 

]98..76 is approximately 

A. 。0.02

B. 。0.2

C. 。 2

D. 20

E. 200

PS13205 

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

A. 在b

B. Jn

C. 2Jn

D. 2n

E. 2n2 

PS00817 
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62. The平rim巳 sum”

。fan integer n gr巳ater 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 = 2 × 2 × 3 and 2 + 2 + 3 = 7. For which of the following

integers is th巳 prime sum greater than 35 ?

A. 440

B. 512

C. 620

D. 700

E. 750

PS02256 

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

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

toy at a constant rat巳 ofone toy every 2 minutes, what will be the percent incr巳ase in th巳 number of toys

assembled in on巳 hour by all the machin巳s at the factory, working at their constant rates?

A. 20%

B. 25%

C. 30%

D. 40%

E. 50%

PS10339 

64. When a subscription to a n巳w magazin巳 was purchased for m months, the publisher offered a discount of

75 percent off the re伊lar monthly price of the magazine. If the total valu巳 ofthe discount was equivalent to 

buying the magazin巳 at its I巳gular monthly price for 27 months, what was the value of m ?

A. 18

B. 24

C. 30

D. 36

E. 48

PS10422
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65. At a garage sale, all of the prices of the items sold were different. If th巳 price of a radio sold at th巳 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

PSI 1738 

66. Half of a large pizza is cut into 4 equal-sized pi巳ces, and the other half is cut into 6 巳qual-sized pi巳C巳S. If a

person were to eat 1 of the larger pi巳四日 and 2 of th巳 smaller pieces, what fraction of the pizza would

remain uneaten?

5 

A. 12

13 

B. 24

7 

C. 12

2 

D. 3

17 

E. 24

PS14293 
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4 16 64 _ 4 67. If a = 1 + + + and b 1 ＋ αthen what is the valu巳 of a b?

85, 

A. 256

] 

B. 256

C. 4

125 

D. 2民

169 

E. 256

PSIOl 74 

68. 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 ord町， which of the following could NOT be her final score?

A. -4

B. 2

C. 

D. 5

E. 6

PSOOIII 
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69. For all positive integers m and v, the 巳xpression m 0 v represents the remainder wh巳n m is divided by v.

认That is the value of ((98 0 33) 0 17) (98 0 (33 0 17)) ?

A. 10

B. 。－2

C. 8

D. 13

E. 。17
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70. The chart above shows year-end values for Darnella ’
S investments. For just the stocks, what was the

increase in value from year-end 2000 to year-end 2003?

A. $1,000

B. $2,000

C. $3,000

D. $4,000

E. $5,000

PS05775

12 

35 71. If the sum of the reciprocals of two consecutive odd integers is , then the greater of the two integers is

A. 3

B. 5

C. 7

D. 9

E. II
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72. What is the sum of the odd integers from 35 to 85, inclusive?

A. l 560

B. 1,500

C. 1,240

D. 1,120

E. 1,100

PS21080.02 

73. For all numbersα， b, c, and d

following is equal to 

s 

A. I I 5

s t 

B. I 7 l

s t 

C. I 5 ]

s -t

D I l 5 

s -t

E. 
I l 7 

PS00777 

s t 

1 3 

a b 

C d 

-t 2

s 4

is defined by th巳巳quati on 

2 2 

t S I?

LU
 

CJU
 

句a

－

一

’D

d

 

a

c

 

Which of the 
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74. In a certain s巳quenc已，巳ach term after the first term is one-half the previous term. If th巳 tenth term of th巳

S巳quence is b巳tween 0.0001 and 0.001, then the twelfth term of the sequence is between

A. 0.0025 and 0.025

B. 0.00025 and 0.0025

C. 0.000025 and 0.00025

D. 0.0000025 and 0.000025

E. 0.00000025 and 0.0000025

PS04765 

75. A certain drive-in movie theater has a total of 17 rows of parking spaces. Ther巳 ar巳 20 parking spaces in th巳

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 th巳ater?

A. 412

B. 544

C. 596

D. 632

E. 692

PS10810 

76. Ada and Paul receiv巳d their scores on thr四 tests. On the first test, A巾’s score was l O points higher than

Paul ’s score. On th巳 second test, A巾’s score was 4 points high巳r than Paul ’s score. If Paul ’s average

(arithmetic m巳an) score on the thr出 tests was 3 points high巳r than A巾’s av巳rag巳 score on the three tests,

then Paul ’s score on the third test was how many points higher than A巾’s score?

A. 9

B. 14

C. 17

D. 23

E. 25

PS06180 
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77. The price of a certain stock incr，四sed by 0.25 of 1 p巳rcent on a certain day. By what fraction did the price

of the stock increase that day?

1 

A. 2,500

B. 400

C. 40

1 

D. 2.5

] 

E. 4

PS03831 

78. For 巳ach 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?

A. 21

B. 22

C. 23

D. 24

E. 25

PS12857 

79. When 24 i日 divided by the positive integer n, the remainder is 4. Which of the following statements

about n must be true?

I. n is even.

II. n is a multiple of 5

III. n is a factor of 20.
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A. III only

B. I and II only

C. I and III only

D. II and III only

E. I, II, and III

PS80871.02 

80. Teny needs to purchase some pipe for a plumbing job that requires pipes with lengths of 1 ft 4 in, 2 ft 8 in,
3 ft 4 in, 3 ft 8 in, 4 ft 8 in, 5 ft 8 in, and 9 ft 4 in. The store from which T巳ny will purchase the pipe sells
pipe only in 10仕lengths. If each 10-ft length can be cut into shorter pieces, what is the minimum number
of l。在pipe lengths that Teny needs to purchase for the plumbing job?

(Note: 1位＝ 12 in) 

A. 3

B. 4

C. 5

D. 6

E. 7

PS12759 

53 

5，四刀781.认That is the thousandths digit in the decimal 巳quivalent of 

A. 0

B. 

C. 3

D. 5

E. 6

Questions 82 to 158 - Difficulty: Medium 

PS67502.0l 
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82. If 2 the result obtained when 2 is subtracted from 5x is equal to the sum of 10 and 3x, what is the value 

ofx? 

A. 22

B. -4

C. 4

D. 18

E. 22

PS48502.0l 

83. In a rectangular coordinate syst巳m, straight line k passes through points (0, 0) and (3, 2). Which of the 

following are coordinat巳s of a point on k ? 

A. (9, 4)

B. (4, 9)

C. (-4, 6)

D. （斗， 9)

E. 间，-4)

PS87502.0l 

84. If Car A took n hours to travel 2 miles and Car B took m hours to travel 3 miles, which of the following 

expresses the time it would take Car C, traveling at the average (an也metic mean) of those rates, to travel 5 

miles? 

A. 

嗣
同

B. 

3n+2m 

JO(n+m) 

C. 

2n+3m 

5nm 

D. 

）－m－
m
m

 

＋
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η
－
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q
－

h

咽
E
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E
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h…

忡
－－
＋

LHHVE
mH
 

E
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x+k 

85. If x, y, and k are positive and x i日 less thany，也en y+k 1日

A. 

X 

B. greater than Y

X 

C. 巳qua! to Y

X 

D. less than Y

X X 

y E. less than or greater than , depending on the value of k

PS09502.0l 

86. Consider the following set of inequalities: p > q, s > r, q > t, s > p, and r > q. B巳tween which two quantities

is no relationship establish巳d?

A. pandr

B. sand t

C. sandq

D. pandt

E. rand t

PS68502.0l 

87. Carl averag巳d 2m miles per hour on a trip that took him h hours. If Ruth made the same t叩in 3 h hours,

what was her average speed in miles per hour?

’n
 

m

tL
－

9d
 A
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2 

B. 3mh

C. m

3

D. 2m

E. 3m

PS29502.0l 

88. Of thr巳e persons, two take relish, two take p巳pper, and two take salt. Th巳 one who takes no salt takes no

pepper, and the one who tak巳s no pepper takes no relish.矶1hich of the following statements must be true?

I. The person who takes no salt also takes no relish.

II. Any of the three persons who takes pepper also takes relish and salt.

III. The person who takes no relish is not one of those who tak巳s salt.

A. I only

B. II only

C. III only

D. I and II only

E. I, II, and III

PS88502.0l 

89. If a rectangle of ar巳a 24 can be partitioned into exactly 3 nonoverlapping squares of equal ar盹 what is the

length of the longest side of the r巳ctangle?

A. 2J2

B. 6

C. 8

D. &ti

E. 12岳
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PS50602.0l 

90. In the figure above, the area of the parallelogram is

A. 40

B. 24./3

C. 72

D. 48J:主

E. 96

PS91602.0l 

91. If the smaller of 2 cons巳cutive odd integers is a multiple of 5, which of the following could NOT be the

sum of these 2 integers?

A. 

B. 

C. 

D. 

E. 

E 

8 

12 

22 

52 

252 

D 

C 

A B 

PS73602.0l 
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92. In th巳自♂rre above, if triangles ABC, ACD, and ADE are isosceles right triangles and the area of MBC is 6,

then the area of MDE is 

A

B

C

 

18 

24 

36 

D. 12./2

E. 24./2

PS93602.0l 

93. Each of 27 white I-centimeter cubes will have exactly one face painted red. If these 27 cub巳s are joined

together to form one large cube, as shown above, what is the greatest possible fraction of the surface area

that could be red?

11 

A. 27

13 

B. 27

C. 2 

D. 9

19 

E. 
27 
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94. The fi♂ire above is constructed by s巳parating a circular region into 6 equal parts and rearranging the parts 

as shown. If the diameter of the circle is d, what is the perimeter of the figure above? 

A. τtd

B. 2πd

C. ’td+2

D. πd+d

E. 2霄d 十 d

PS54602.0l 

95. On a scale drawing of a trian阴阳pi巳ce of land, th巳 sides of th巳 triangle have lengths 5, 12, and 13 

centimeters. If 1 centimeter on the drawing represents 3 meters, what is the area, in square meters, of the 

pie四 ofland?

A. 90

B. 180

C. 240

D. 270

E. 540

p ’
罩

、R

I崎幅：Figll'e oot d阳wn to :sea陆a

PS05602.0l 

96. Which of the following gives all possible values ofx in the figure above?

A. l <x<4

B. 1 <x< 7

C. 3<x<5

D. 4<x<7

E. 5<x<l2
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97. In the figure above, lines are drawn at the vertices of the quadrilateral as shown. What is the sum of the
degree measures of the marked angles?

A. 450

B. 360

C. 270

D. 240

E. 180

PS25602.0l 

sl 2! 
98. The dimensions of a re缸n of paper 缸巳 』 inches by 11 inches by 

l

』 inches. The inside dimensions of a 

carton that will hold exactly 12 reams of paper could be 

s! 
A. 2 in by 11 in by 12 in

B. 1 7 in by 11 in by 15 in

C. 1 7 in by 22 in by 3 in

D. 51 in by 66 in by 15 in

E. 102 in by 132 in by 30 in

PS35602.0l 
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99. In the racetrack shown above, regions I and III are semicircular with radius r. If region II is rectan伊Jar and

its length is twice its width, what is the p巳rimeter of the track in terms of r ?

A. 2r （π ＋ 2)

B. 2r （π ＋ 4)

C. 2r （π ＋ 8)

D. 4r （π ＋ 2)

E. 4r （π ＋ 4)

PS85602.0l 

100. Thefi♂ue above, which is divided into 6 sectors of equal area, contains an arrow representing a spinner. If

the spinner is rotated 3,840 degrees in a clockwise direction from the position shown, which of the

following indicates the sector to which the 缸rnw on the spinner will point?

A. 卒

B. 口

C. 。

D. ζ二L

E. 。
PS95602.0l 
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101. When a I巳ctangular vat that i日 3 f，四t deep is filled to 3 of山capacity, it contains 60 gallons of water.

1 
7-::.

If 』 gallons of water occupies 1 cubic foot of space, what is th巳 area, in square feet, of the base of th巳

vat? 

A. 4

B. 8

C. 。12

D. 150

E. 225

P,'-: －子苦 、
l ,R 

PS06602.0l 

102. The fi♂1re above r巳presents an antenna tower with two guy wires that ext巳nd from point Q, 40 feet above
the ground, to points P and R as shown. If the two wires have equal length, approximately what is the total
length, in feet, of the two wires?

A. 60

B. 80

C. 100

D. 120

E. 180
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十

10,cm 

PS16602.01 

1 

103. The figures above show a sealed container that is a right circular cylinder filled with liquid to 2 its

capacity. If the container is placed on its base, the depth of the liquid in th巳 container is 10 C巳ntimeters and
if the container is placed on its si巾，the depth of the liquid is 20 centimeters. How many cubic centimeters
of liquid are in th巳 container?

－A

？“

句3

A吁

气U

4,000π 

2,000π 

1,000π 

。400π

。200π

PS26602.01 

104. The fi伊re above shows a drop-leaf table. With all four leaves down the tabletop is a square, and with all
four leaves up the tabletop is a circle. What is the radius, in meters, of th巳 tabletop when all four leaves are

up?

A. 

唱A－
呵，h

B. 

./2 

C. 

D. ../2

E. 。2
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105. If the diameter of a circular skating rink is 60 meters, the area of the rink is approximately how many square

meters?

A. 90

B. 180

C. 900

D. 。2,800

E. 10,800

PS46602.0l 

106. What is the greatest number of blocks 8 centimeters by 6 centimeters by 9 centimeters that will fit into a

storage space that is 60 centimeters by 72 centimet巳rs by 96 centimeters?

A. 。60

B. 840

C. 896

D. 960

E. 1,080

PS56602.0l 

107. Eight light bulbs numbered 1 through 8 are arranged in a circle as shown above. The bulbs 缸E wired so that

巳very third bulb, counting in a clockwise direction, flashes until all bulbs have flashed once. If the bulb

numbered 1 flashes first, which numbered bulb will flash last?

A. 2

B. 3

C. 4

D. 6

E. 7
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Closing Prices of Stock X 

During a Certain W巳ek

(in dollars) 

岛fonday Tuesday Wednesday Thursday Friday 

21 19 22 24! 23 

2 

PS28580.02 

108. A certain financial analyst defines the "volatility” of a stock during a given week to be the result of the

following procedure: find the absolute value of the difference in the stock’s closing price for each pair of

consecutive days in the week and then find the average (ari出metic mean) of these 4 values. What is the

volatility of Stock X during th巳 w巳ek shown in the table?

A. 0.50

B. 1.80

C. 2.00

D. 2.25

E. 2.50

PS29580.02 

Y ＝ 阵1
109. If

- - .,
, for what value of x will the value of y b巳 greatest?

A. 5

3 

B. 5

C. 。。

3 

D. 。5

5 

E. 。3
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110. What values of x have a corresponding value of y that satisfies both砂＞Oand砂＝ x+y?

A. x 呈－1

B. -l< X 宝 0

C. 。＜ X�l

D. x>l

E. All real numbers

PS17680.02 

111. Employee X ’s annual salary is $12,000 more than half of Employee Y ’s annual salary. Employee Z’s

annual salary is $15,000 more than half of Employee X’s annual salary. If Employee X ’s annual salary is

$27,500, which of the following lists these three people in order of increasing annual salary?

A. Y,Z,X

B. Y,X,Z

C. Z,X,Y

D. X,Y,Z

E. X,Z,Y

C = J 0.10s, ifs s 60t'000

｜口.lOs+O血（s- 60,000), ifs ＞叨，∞。

PS27680.02 

112. The formula above gives the contribution C, in dollars, to a 四川ain prnfit-sharing plan for a participant with

a salary of s dollars. How many more dollars is the contribution for a participant with a salary of $70,000

than for a participant with a salary of $50,000 ?

A. $800

B. $1,400

C. $2,000

D. $2,400

E. $2,800
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113. Next month, Ron and Cathy will each begin working part-time at 5 of their respective current salaries. If 

the sum of their reduced salaries will be equal to Cathy ’
S current salary, then Ron's current salary is what

fraction of Cathy ’
S current salary?

A. 3

2 

B. 5

C. 2

3 

D. 5

2 

E. 
3 

PS84780.02 

114. David and Ron are ordering food for a business lunch. David thinks that there should be twice as many

sandwiches as there ar巳 pastries, but Ron thinks the number of pastries should be 12 more than one-fourth

of the number of sandwiches. How many sandwiches should be ordered so that David and Ron can agr四

on the number of pastri巳S to order?

A. 12

B. 16

C. 20

D. 24

E. 48 

PS34880.02 
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115. 卫1巳 cost of purchasing each box of candy from a certain mail order catalog is v dollars per pound of candy,

plus a shipping charge of h dollars. How many dollars does it cost to purchase 2 boxes of candy, one

containing s pounds of candy and the other containing t pounds of candy, from this catalog?

A. h +stv

B. 2h + stv

C. 2hstv

D. 2h +s + t+ V 

E. 2h + V (s + f)

PS16980.02 

X事 －l 6x3 + 3x2 -Bx- 4 
.2x+ 1 116. If 』 then

3 
3x2 +-x-8 

A. 2

B. 

3xi 中－ 4

C. 3x2 4

D. 3x 4

E. 3x+4

PS29980.02 

117. Ifx2 +bx+ 5 = (x + c)2 for all numbers x, wh巳re b and c are positive constants, what is th巳 value of b?

A. J雪

B. .Jro

C.
2./5

D.
2./fO

E. 10
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118. Last year Shannon listened to a certain public radio station 10 hours per week and contribut巳d $35 to the

station. Of the following, which is closest to Shannon’s contribution per minute of list巳ning tim巳 last year?

A. $0.001

B. $0.010

C. $0.025

D. $0.058

E. $0.067

PS97190.02 

119. Each of the 20 employees at Company J is to r巳：ceive an end-o句rear bonus this year. Agnes will rec巳ive a

larger bonus than any other employee, but only $500 more than Cheryl will receive. Non巳 ofth巳 employees

will receive a smaller bonus than Cheryl. If the amount of money to be distributed in bonuses at Company J

this year totals $60,000, what is the largest bonus Agnes can receive?

A. $3,250

B. $3,325

C. $3,400

D. $3,475

E. $3,500

PS90731.02 

120. Beth, Naomi, and Juan raised a total of $55 for charity. Naomi raised $5 1巳ss than Juan, and Juan raised

twice as much as Beth. How much did Beth raise?

A. $9

B. $10

C. $12

D. $13

E. $15

PS16731.02 
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121. The set of solutions for the equation (x2 - 25)2 ＝对一lOx + 25 contains how many real numbers?

A. 0

B. 

C. 2

D. 3

E. 4

PS67941.02 

122. An aerosol can is designed so that its bursting pressur,巳， B, in pounds per square inch, is 120% of the

pressure, F, in pounds per square inch, to which it is initially filled. Which of the following formulas

express巳s the relationship between B and F?

A. B= l.2F

B. B= 120F

C. B= 1 +0.2F

F B=-
D. 1.2 

B= 1.2
E. f 

PS00986 

123. The average (arithmetic mean) of the positive integers x, y, and z is 3. If x < y < z, what is the greatest

possible value of z ?

A. 5

B. 6

C. 7

D. 8

E. 9

PS14087 
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124.刀1巳 product of 3,305 and the I -digit integer x is 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 

{l, 3, 5, 7, 9} {O, 1, 2, 3, 4, 5, 6, 7, 8, 9} 

{l, 3, 5, 7, 9} {l, 3, 5, 7, 9} 

{3, 5, 7, 9} {l, 5, 7, 9} 

{5, 7,9} {1,5, 7} 

{5, 7,9} {l, 5, 9} 

PS07001 

1 X 

125. If x and y are integers such that 2 < x 三8 and 2 <y 三9, what is the maximum value of X Y ?

l 

A. _38 (it means -(3+ 1/8)) 

B. 。

C. 4

D. 

5
－

mm
 

E. 2

PS01875 

126. Items that are purchased together at a certain discount store are priced at $3 for th巳 first item purchas巳d and
$1 for each additional item purchased. What is the maximum number of items that could be purchased
together for a total price that is less than $30 ?

A. 25

B. 26

C. 27

D. 28

E. 29
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127. What is the least integer z for which (0.000125)(0.0025)(0.00000125）×I Oz is an int巳ger?

A. 18

B. 10

C. 。

D. 10

E. 18

PS08407 

128. 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 th巳 average length

per film, in minutes, for the new group of films, in terms oft ?

A. 

t＋�

2 

B. 3 

C. 2 lt + 14

3 
t+-

D. 2 

E. 

qJw
－

呵J』
a’4
 

PS08051 

129. An open box in the shape of a cube m巳asuring 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

C. 8

D. 13

E. 19
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130. A garden center sells a certain grass seed in 5-pound bags at $13.85 per bag, IO-pound bags at $20.43 per

bag, and 25-pound bags at $32.25 per bag. If a customer is to buy at least 65 pounds of the grass seed, but

no more than 80 pounds, what is the least possible cost of the grass s巳ed that the customer will buy?

A. $94.03

B. $96.75

C. $98.78

D. $102.07

E. $105.36

PSl2785 

131.Ifx ＝一 ｜叫，which of the following must be true?

A. x = -w

B. x = w

C. x2= w

D. xi =w2 

E. x3 = w3

PS04160 

132. A certain financial institution I巳ported 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 report巳d ass巳ts was held in cash 

on that day?

A. 0.00013%

B. 0.0013%

C. 0.013%

D. 0.13%

E. 1.3%
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133. In the correctly worked addition probl巳m shown, where the sum of the two-digit positive

int巳gers AB and BA is the three-digit integer AAC, and A, B, and Car巳 different digits, what is the units

digit of the integ巳I AAC?

A. 9

B. 6

C. 3

D. 2

E. o

量目O

E 咽。

且捕。
白。

100 

(10’340川

7 1(16 
(20’200) 

｛曲，200)

(40, 16时

700 

曲。

0 100200 300400 500 
l!eng�h 

PS14060 

134. Planning is in progress for a fenced, rectan伊Jar playground with an area of 1,600 squ缸e meters. The graph

above shows th巳 perimet町， 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?

A. 10

B. 40

C. 60

D. 160

E. 340
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135. The hard drive, monitor, and printer for a certain desktop computer system cost a total of $2,500. Th巳 cost

of the printer and monitor together is equal to 3 of the cost of the hard 创刊 ， If the cost of the printer i日

$100 more than the cost of the monitor, what is the cost of the printer?

A. $800

B. $600

C. $550

D. $500

E. $350

3rs:4s+5 

1s1耳 s

PS06913 

136. Given the inequalities above, which of the following CANNOT be the value ofr?

A. 20

B. -5

C. 0

D. 5

E. 20

PS11647 

137. If mis m 巳ven integer, v is an odd integer, and m > v > 0, which of the following repres巳nts the number of 

even integers less than m and greater than v ? 

A. 

…
－

2

B. 

m-v-1

2 

m-v

C. 2

D. m V 1 

E. m-v
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138. A positive integer is divisible by 9 if and only if th巳 sum of its digits is divisible by 9. If n is a positive

integer, for which of the following values of k is 25 × I On+ k × 102n divisible by 9 ?

A. 。9

B. 16

C. 23

D. 35

E. 47

PS17806 

139. 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 B is a

square, what is the width, in meters, of rectangle A ?

A. 10

B. 20

C. 40

D. 50

E. 60

,!If I ’ 1 1 ’ 1 l 如

-9 -8 -7 -6 -6 -4 -3, -2 -1 0 1 2 3 4 5 6 7 8 9 』t

PS08598 

140. On the numb巳r line, the shaded interval is the graph of which of the following inequalities?

A. lxl三4

B. lxl三8

C. lx-21三4

D. lx-21三；6

E. lx+21三；6

PS12450 
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141. Last y巳ar members of a certain professional organization for teachers consisted of teach巳1日 from 49 different
school districts, with an average (arithmetic mean) of 9 .8 schools per district. Last year the av巳rage number
of teachers at these schools who were members of the organization was 22. Which of the following is
closest to the total number of members of the organization last year?

A. 107

B. 106

C. 105

D. 104

E. 103

PS09294 

142. Of all the students in a certain dormitory, 2 are first-year students and the rest are second-year students.

4 

If 5 of the first-year s刨出nts ha而且t d巳dared a major and if耻仕action of second-year students who 

have declared a m勾or is 3 times the fraction of first-year students who have declared a m勾or, what fraction 
of all the students in the dormitory are second-y巳ar students who have旦旦I declared a major? 

1 

A. 15

1 

B. 5

4 

C. 15 

1 

D. 3

2

E. 5

PS09050 
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143. If the average (arithmetic mean) ofx，只andz i日 7xand x手0, what is the ratio ofx to the sum of y and z?

A. 1 :21

B. 1:20

C. 1:6

D. 6:1

E. 20:1

PS05413 

144. Jonah drove the first half of a 100-mile trip in x hours and the S巳cond half in y hours. Which of the

following is equal to Jonah ’s average speed, in miles per hour, for the entire trip?

50 

A.
x+y

100 

B.
x+y

25 25 
－－ ＋ －－ 

C. 
X y 

50 
－－ ＋ －－ 

D. 
X y 

100 100 
－－－ ＋ －－－ 

E. 
X y 

PS11454 

145. In the砂－plane, the points (c，码，（c
， 吟，and ( c, d) are出re巳 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)
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146. If the amount of federal estate t阻 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%

nu

nu
 

nu

nu
 

nu

nu
 

oO

QU
 

写甘

叶正

阳

〈－

〈－

3

y

va

FG

Fhd
 

＋
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E

X

X

 

『aJ

AUE

PS30421.02 

147. A manufacturer wants to produce x balls and y boxes. Resource constraints require that x and y satisfy the

in巳qualities shown. What is the maximum number of balls and boxes combined that can be produced given

the resource constraints?

A. 5,000

B. 6,000

C. 7,000

D. 8,000

E. 10,000

PS05924 

时 Ifio
可

＝ x% 也enx=

A. 0.3

B. 0.03

C. 0.003

D. 0.0003

E. 0.00003

PS01285 
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149. What is the remainder when 324 is divided by 5 ?

A. 0

B. 

C. 2

D. 3

E. 4

PS16620.02 

150. Jose has a collection of 100 coins, consisting of nickels, dimes, quarters, and half-dollars. If he has a total of

35 nickels and dimes, a total of 45 dimes and quarters, and a total of 50 nickels and quart巳囚， how many

half-dollars does h巳 hav，巳？

A. 15

B. 20

C. 25

D. 30

E. 35

PSI 1692 

151. 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 1日 5,000 square

yards, which of the following is closest to the ar，巳a of the park, in square yards, including th巳 area of the

pond?

A. 30,000

B. 45,000

C. 60,000

D. 75,000

E. 90,000
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152. If the volume of a ball is刀，490 cubic millimeters, what is th巳 volume of the ball in cubic centimeters? (1

millimeter = 0.1 centimet巳r)

A. 0.3249

B. 3.249

C. 32.49

D. 324.9

E. 3,249

PS07058 

1 

153. David used part of $100,000 to purchase a house. Of the remaini吨portion, he i盯ested 3 of it at 4 percent

2 

simple annual interest and 3 of it at 6 percent simple annual interest. If after a year the income from the 

two investments total巳：d $320, what was the purchase price of the house? 

A. $96,000

B. $94,000

C. $88,000

D. $75,000

E. $40,000

PS09439 

154. A certain manufactur巳r sells its product to stores in 113 different regions worldwide, with an av巳rage

(arithmetic mean) of 181 stor巳S per region. If last year these stores sold an average of 日，752 units of the

manufactur町
’s product per store, which of the following i日 closest to the total number of units of the

manufacturer ’s product sold worldwide last y巳ar?

A. 106

B. 107

C. 108

D. 109

E. 1010
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155. Andrew started saving at the beginning of the year and had saved $240 by the 巳nd of the year. He continued

to save and by the end of 2 years had saved a total of $540. Which of the following is closest to the percent

increase in the amount Andrew saved during the second year compared to the amount he saved during the

first year?

A. 11%

B. 25%

C. 44%

D. 56%

E. 125%

PS18180.02 

156. If x is a positive integer, r is the remainder when x is divided by 4, and R is the remainder when x is divided

by 9, what is the greatest possible value of r2 + R?

A. 25

B. 21

C. 17

D. 13

E. 11

PS34550.02 

157. Each of the nine digits 0, 1, 1, 4, 5, 6, 8, 8, and 9 is used once to form 3 three-digit integers. What is the

greatest possible sum of the 3 integers?

A. 1 752

B. 2,616

C. 2,652

D. 2,775

E. 2,958

PS19941.02 
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158. Given that 12 + 22 + 32 + ... + 102 = 385, what is the value of32 + 62 + 92 + + 302? 

A. 1,155

B. 1,540

C. 1,925

D. 2,310

E. 3,465

Questions 159 to 212 - Difficulty: Hard 

PS19062 

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

s 

A. 2:

s 

B. 2

s 1 

C. 2: + .2

s

D. 2· + 1

s

E. 
2 +2

PS00904 
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160. The figure shown above consists of three identical circles that are tangent to 巳ach other. If the area of the

64 3-32霄
shaded re♂on is 

·’ ，what is the radius 

A. 4

B. 8

C. 16

D. 24

E. 32

PS24000.02 

161. Ifm is an int巳ger and m = 1032 - 32, what is the sum of the digits of m ?

A. 257

B. 264

C. 275

D. 284

E. 292

PS02053 

162. In a numerical table with 10 rows and 10 columns，巳ach ent巧r is eith巳I 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

tabl巳？

A. 9.45

B. 9.50

C. 9.55

D. 9.65

E. 9.70

PS76841.02 

163. In 2004, the cost of 1 year-long print subscription to a certain newspaper was $4 per week. In 2005, the

newspaper introduced a new rate plan for 1 y巳ar-long print subscription: $3 per week for the first 40 weeks

of 2005 and $2 per week for the remaining weeks of 2005. How much less did 1 year-long print

subscription t。由1s newspaper cost in 2005 than in 2004 ?
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A. $64

B. $78

C. $112

D. $144

E. $304

PS08485 

164. A positive integer n is a perfect number provided that the sum of all the positive factors of n, including 1

and n, is 巳：qual to 2n. 认That is the sum of the reciprocals of all the positive factors of the perfi巳ct number

28?

l

T4
 

A

B

C. 2

D. 3

E. 4

PS11430 

165. The infinite sequence仇， α2, ...，伽
广

.is such that a1 = 2， α2 = -3，仇 ＝ 5，仇 ＝一 1, and an ＝伽 4 for n > 4.

认That is the sum of the first 97 terms of the S巳：quence?

A. 72

B. 74

C. 75

D. 78

E. 80

PS09901 
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166. The sequen四仇，仇， 仰， . . . is such that 伽
＝ 2αn 1 - x for all positive int巳gers n三2 and for a certain 

number x. If as = 99 and a3 = 27, what is the value of x ? 

A. 3

B. 9

C. 18

D. 36

E. 45

PS03779 

167. A window is in the shape of a m♂1lar hexagon with each side of length 80 centimeters. If a diagonal through

the center of the hexagon is w centimeters long, then w =

p 

A. 80

B. 120

C. 150

D. 160

E. 240

Q R 

s 

PS03695 

168. 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?

xJ吉

A. 2 

B. xJ主

3xJ3

C. 2

D. 3x./3

E. 4x./3

184 



PSI 1755 

169. In a certain medical surv町，45 percent of the people surveyed had the type A antigen in their blood and 3

percent had both th巳 type A antigen and the type B antigen. Which of the following is closest to th巳 percent

of those with the type A antig巳n who also had the type B antigen?

A. 1.35%

B. 6.67%

C. 13.50%

D. 15.00%

E. 42.00%

PS05146 

170. On a certain transatlantic crossi吨，20 percent of a ship’s pass巳ngers held round-trip tickets and also took

their cars aboard the ship. If 60 percent of the passengers with round-trip tickets生4 not take their cars

aboard the ship, what percent of the ship’s passengers held round-trip tickets?

33!% 
3A. 

B. 40%

C. 50%

D. 60%

66旦%
3 E. 

PS03696 

171. If x and k are integers and ( l  2x )( 42x + 1) = (2k)(32), what is the value of k ?

A. 5

B. 7

C. 10

D. 12

E. 14
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172. If S is the sum of the reciprocals of the 10 consecutive integers from 21 to 30, then S is between which of
the following two fractions?

－ －

A. 3 and2

1 1
－ －

B. 4 and 3

－ －

C. 5 and 4

1
－ －

D. 6 and 5

－ －

E. 7 and 6

PS08729 

173. For 巳ve可even positiv巳 integer m, f (m) represents the product of all even integers from 2 to m, inclusive.
For example,f (12) = 2 × 4 × 6 × 8 × 10 × 12. What is the greatest prime factor off (24)? 

A. 23

B. 19

C. 17

D. 13

E. 

s 

p r 

Note: Not dr副n to皿ale.

PS08572 
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174. In pentagonPQRST, PQ = 3, QR= 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. 5 and 10 only

D. 10 and 15 only

E. 5, 10, and 15

3, k, 2, 8, m, 3 

PS07771 

175. The arithmetic mean of the list of numbers above is 4. If k and m are int巳gers and k手 m, what is the median

of the list?

A. 2

B. 2.5

C. 3

D. 3.5

E. 4

10 20 30 40 50 60 70 

X 

10 20 30 40 50 60 70 

y 

10 20 30 40 50 60 70 

z 

PS04987 

176. If the variables, X, Y, and Z take on only the values 10, 20, 30, 40, 50, 60, or 70 with fr巳quencies indicat巳d

by the shaded regions above, for which of the frequency distributions is the mean equal to the median?

A. Xonly

B. Yonly

C. Z only

D. XandY

187 



E. XandZ

PS15538 

177. When the figure above is cut along the solid lines, folded along the dashed line日， and taped along the solid

lin町， the result is a model of a geometric solid. 刀1is 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

缸＋y= 12 

IYI 呈 12

PS03356 

178. For how many ordered pairs (x,y） 也at ar，巳solutions of the system above are x and y both integers?

A. 7

B. 10

C. 12

D. 13

E. 14

PS39160.02 
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179. Th巳 Unit巳d States mint produces coins in I -cent，于四川，10-cent, 25-cent, and 50-cent denominations. If a

jar contains exactly 100 cents worth of these coins, which of th巳 following could be the total number of

coins in the jar?

I. 91

II.81

III. 76

A. I only

B. II only

C. III only

D. I and III only

E. I, II, and III

PS08859 

4π 

180. The points R, T, and U lie on a circle that has radius 4. If the length of arc RTU is 3 , what is the length of

line segment RU?

ABT
－

2JE
 

A

B. 

RUE
－

gjw

C. 3

D. 4

E. 6

PS02955 

181. 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? 

A. 42

B. 70

C. 140

D. 165

E. 315
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182. A survey of employers found that during 1993 emplo严nent costs rose 3.5 perce时， wh巳I巳 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, th巳n fringe-benefit costs represented what percent of employment costs at the

beginning of 1993 ?

A. 16.5%

B. 20%

C. 35%

D. 55%

E. 65%

PS02528 

183. The subsets of the set {w，几y} are {w}, ｛吟，{y}, {w，斗，｛w，片，衍，片，｛w, x，片，and { } (the empty

subset). How many subsets of the set忡，x, y, z} contain w?

A. Four

B. Five

C. S巳ven

D. Eight

E. Sixt巳：en

PS10309 

184. There are 5 cars to be displayed in 5 parking spac巳s, with all the cars facing the sam巳 direction. Of th巳 5

cars, 3 are red, 1 is blue, and 1 is yellow. If the cars are identical exc叩t for color, how many different

display arrangements of the 5 cars are possible?

A. 20

B. 25

C. 40

D. 60

E. 125

PS17461 
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185. The number ·J63-36J3 can be expressed as X+ y./3 for some integers x and y. What 自由e value

ofxy? 

A. 18

B. -6

巳. 6 

D. 18

E. 27

PS01334 

186. There are 10 books on a shelf, of which 4 are paperbacks and 6 are hardbacks. How many possible
selections of 5 books from the shelf contain at least one paperback and at least one hardback?

A. 。75

B. 120

C. 210

D. 246

E. 252

PS03774 

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

1
7UA 

1 

B. 3

1 

C. 2

2 

D. 3

5

E. 6
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188. The function! is defined for each positive three-digit integ巳I n by j(n) = 2x 3y 纭，where x, y, and z are the

hundreds, tens, and units digits ofn, respectively. Ifm and v are three-digit positive integers such thatf(m)

＝织吟，thenm-v =

A. 8

B. 9

C. 18

D. 20

E. 80

PS06312 

189. If 1050 - 74 is written as an integer in base 10 notation, what is th巳 sum of the digits in that integ巳r?

A. 424

B. 433

C. 440

D. 449

E. 467

PS09056 

190. A certain company that sells only cars and trucks reported that revenues from car sales in 1997 were down

11 percent from 1996 and r巳V巳nues from truck sales in 1997 wer巳 up 7 percent from 1996. If total revenues

from car sales and truck sales in 1997 were up 1 percent from 1996, what is th巳 ratio of revenue from car

sales in 1996 to revenue from truck sales in 1996?

A. 1:2

B. 4:5

C. 1:1

D. 3:2

E. 5:3

PS14267 
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191. B巳cky 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. 5

B. 6

C. 9

D. 10

E. 12

PS06959 

4 7;x. 〈 －一 ．

192. If ,J which of the following must be 位ue?

I.5<x

II. Ix+ 31 > 2

III.一（x+ 5) is positive.

A. II only

B. III only

C. I and II only

D. II and III only

E. I, II, and III

PS08654 

193. A certain right triangle has sides of length x, y, and z, where x < y < z. If the area of thi日 triangular region is

1, which of the following indicates all of the possible values ofy?

A. 

B. 

C. 

D. 

E. 

y>./2 

-!/-<Y＜扭

、匠 、/3-<Y<-
3 2 

岛 、在-<y<-
4 3 

J3 
Y<-

4 
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PS14397 

4 

194. On a certain day, a bakery produced a batch of rolls at a total production cost of$300. On that day, 5, 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，巳ach 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. $150

B. $144

C. $132

D. $108

E. $90

PS05972 

195. A set of numbers has the property that for any number t in the set, t + 2 is in the set. If一1 is in the set, which
of the following must also be in the set?

I. 3

II.

III. 5

A. I only

B. II only

C. I and II only

D. II and III only

E. I, II, and III

PS04780 
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196. A couple decides to have 4 children. If they succeed in having 4 children and each child is equally likely to

be a boy or a girl, what is the probability that they will have exactly 2 girls and 2 boys?

3, 

A. 8 

] 

B 4 

3 

C. 16 

] 

D. 
自

1 

E. 
16 

PS01564 

197. 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 s巳cond 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

E. $29.00

PS02389 

B 
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19 8. In the fi♂江巳 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

E. 30

PS16967 

199. An airline passenger is planning a trip that involves thre巳 connecting flights that l巳ave from Airports A, B,

and C, respectively. The first flight leaves Airport A every hour, beginning at 8:00 a.m., and arrives at

l 
2 寸

Airport B lι hours later. The second flight leaves Airport B every 20 minutes, beginning at 8:00 a.m., 

l 
1-=-

and arrives at Airport C ., hours later. The third flight leav巳s Airport C every hour, beginning at 8:45 

a.m. What is the l旦旦I total amount of time the passenger must spend between flights if all flights keep to

their schedules? 

A. 25 min

B. 1 hr 5 min

C. l hr l 5min

D. 2 hr 20min

E. 3 hr 40min

PS07426 

200. If n is a positive integer and n2 is divisible by 72, then the largest positive integer that must divide n is

A. 6

B. 1 2

C. 24

D. 36

E. 48

PS16977 
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201. 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 y)s xp

B. 。
－

y)p-ys

C. (s p)y xp

D. xp-ys

E. (x-y)(s-p)

PS16990 

202. 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+z 

A. z

y+z 

B. X 

x+y 

C. z

xy 

D. z

yz 

E. X 

PS08416 

203. Running at their respective constant rates, Machin巳X takes 2 days longer to produce w widgets than

�w 

Machine Y. At th巳se rates, if the two machines together produce 『 widgets in 3 days, how many days 

would it take Machine X alone to produce 2w widgets? 

A. 4

B. 6

C. 8

D. 10

E. 12
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PS14051.02 

204.认That is the greatest positive integer n such that Sn divides 10！一（2)(5!)2 ?

A. 2

B. 3

C. 4

D. 5

E. 6

PS12151.02 

205. Yesterday, Candice and Sabrina trained for a bicycle race by riding around an oval track. They both began

riding at the sam巳 tim巳 from the track ’s starting point. However, Candice rode at a faster pace than Sabrina,

completing each lap around the track in 42 seconds, while Sabrina completed each lap around the track in

46 seconds. How many laps around the track had Candice complet巳d the next time that Candice and

Sabrina were together at the starting point?

A. 21

B. 23

C. 42

D. 46

E. 483

PS07117 

206. A square wooden plaque has a square brass inlay in th巳 center, leaving a wooden strip of uniform width

around the brass square. If the ratio of the brass area to th巳 wooden area is 25 to 39, which of the following

could be the width, in inches, of the wooden strip?

I. 1

II. 3

III. 4

A. I only

B. II only

C. I and II only

D. I and III only

E. I, II, and III
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PS66661.02 

207. If n = 9 ! - 64, which of the following is the greatest integer k such that 3k is a factor of n ?

A. 1

B. 3

C. 4

D. 6

E. 8

PS62451.02 

208. 卫1e integ巳r 120 has many factorizations. For ex泪nple, 120 = (2)(60), 120 = (3)(4)(10), and 120 =

( 1)( 3)(4)(10). In how many of the factorizations of 120 are the factors cons巳cutiv巳 int巳g巳rs in ascending

order?

A. 2

B. 3

C. 4

D. 5

E. 6

PS65741.02 

209. Jorge ’s bank statement showed a balance that was $0.54 greater than what his records showed. He

discovered that he had written a check for $x.yz and had recorded it as $x.纱， where 巳ach of x, y,

and z represents a digit from O though 9. Which of the following could be the value of z ?

A. 2

B. 3

C. 4

D. 5

E. 6

PS79981.02 
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210. One side of a parking stall is defined by a straight stripe that consists of n painted sections of equal length

with an unpainted section 2 as long between each pair of cons巳cutive painted sections. The total length of

the stripe from the b巳ginning of the first painted s巳ction to the end of the last painted section is 203 inches.

If n is an integer and the length, in inches, of 巳ach unpainted s巳ction is an integer greater than 2, what is the

value ofn?

A. 5

B. 9

C. 10

D. 14

E. 29

PS16963 

：主�＝

A. 16

B. 14

C. 3

D. 

E. 一l

岛fachine Cons巳cutive Minutes Machine Is Off 

A 17 

B 14 

C 11 

PS67381.02 

Units of Power When On 

15 

18 

12 

212. At a certain factory, each of Machines A, B, and C is periodically on for exactly 1 minute and periodically

off for a fixed number of consecutive minutes， 卫1e table above shows that Machine A is on and uses 15

units of power every 18th minute, Machine B is on and uses 18 units of power every 15th minute, and

Machine C is on and uses 12 units of power every 12th minut巳. The factory has a backup generator tliat

operates only when the total power usage of the 3 machin巳s exc自由30 units of power. What is tlie time

interval, in minutes, between consecutive times the backup generator begins to operate?
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A. 36

B. 63

C. 90

D. 180

E. 270

4.4 Answer Key 

I.A

2.D

3.A

4.B

5.D

6.E

7. C

8. E

9.A

10. C

11. C

12. C

13. C

14.E

15. E

16. D

17. B

18. C

19. D

20. B

21. D

22.D

23. B

24.A

25. B

26.A
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27. C

28. D

29. B

30. D

31. E

32. D

33. D

34.E

35. D

36.C

37.A

38. C

39. C

40.E

41. D

42.D

43. D

44.A

45.B

46.C

47.C

48.D

49.B

50.C

51. C

52.E

53. B

54. B

55. D

56. D

57. C

58. B

59.A
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60.C

61. A

62.C

63.A

64.D

65. B

66.E

67. B

68.E

69. D

70. B

71. C

72.A

73. E

74.C

75. C

76. D

77. B

78. C

79. D

80. B

81. A

82.A

83. E

84.A

85. B

86.A

87. E

88. E

89. D

90. D

91. C

92.B
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93. B

94.D

95. D

96. B

97. B

98. B

99. B

100. B

101. A

102. C

103. A

104.B

105. D

106. D

107. D

108. D

109.E

110. D

111. E

112. D

113. E

114. E

115. E

116. C

117. C

118. A

119. D

120. C

121. D

122. A

123. B

124. D

125. B
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126.C

127. A

128. B

129.E

130. B

131. D

132.E

133. E

134. B

135. C

136. E

137. B

138. E

139. C

140.E

141. D

142. B

143. B

144.B

145.E

146. B

147. B

148. B

149. B

150. E

151. B

152.C

153. B

154. D

155. B

156. C

157. C

158. E
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159. D

160. B

161. D

162. C

163. A

164.C

165. B

166.A

167. D

168. D

169. B

170.C

171. E

172. A

173.E

174.C

175.C

176.E

177. C

178. D

179. D

180. D

181. E

182. B

183. D

184.A

185. A

186. D

187. D

188. D

189.C

190. A

191. B
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192. D

193. A

194.C

195. D

196. A

197. A

198. B

199. B

200.B

201. A

202.B

203.E

204. D

205.B

206.E

207. D

208.C

209.E

210. C

211. B

212. C

4.5 Answer Explanations 

The following discussion is intended to familiarize you with the most efficient and 

effective approaches to the kinds of problems common to Problem Solving questions. 

The particular questions in this chapter are generally representative of the kinds of 

problem solving questions you will encounter on the GMAT exam. Remember that it 

is the problem solving strate囚F that is important, not the specific details of a 

particular question. 

Qu巳stions 1 to 81 - Difficulty: Easy 

*PS03439 
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1. Working at a constant ra舱， a copy machine makes 20 copi巳s of a one-page document per minute. If th巳

machine works at this constant rate, how many hours does it take to make 4,800 copies of a one-page

document?

A. 4

B. 5

C. 6

D. 7

E. 8

Arithmetic Rate 

The copy machine produces 20 copies of the one-page document each minute. Because there ar巳 60

minut臼 in an hour, the constant rate of 20 copies per minute is equal to 60 × 20 = 1,200 copies per hour. 

With the machine working at this rate, the amount of time that it takes to produce 4,800 copies of the 

4800α些 ＝ 4ho剧－

1200 盟主
document is IJ(n旷

The correct answer is A. 

PS11042 

2. Ifx + y = 2 andx2 + y2 = 2, what is the value of砂？

A. 2

B. 一l

C. 0

D. 

E. 2

Algebra Second-Degree Equations 

x+y =2 given 

y = 2 X subtract x from both sides 

X2 + (2 x)2 =2 substitute y = 2 x into x2 + y2 = 2 

2x2 4x + 4 =2 expand and combine like terms 

2x2 4x + 2 =O subtract 2 from both sides 

x2 2x+I =O divide both sides by 2 

。 l)(x 1) =O factor 

X set each factor equal to 0 
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y 

xy 

x呵，年y－

d
M
－

m

a
－

－

 

1
A

－

VJ
 

＝

丁
F

X
－

H

e
－

u

山
－

m

Alternatively, the value of砂can be found by first squaring both sides of the equationx + y = 2. 

x+y =2 given 

。＋ y)2 4 square both sides 
x2+2xy+y 4 expand and combine like terms 
2+2xy 4 replace x2 + y2 with 2
2xy =2 subtract 2 from both sides 
xy divide both sides by 2

The correct answer is D. 

PS02978 

3刀1巳 sum S of the first n consecutive positive even integers is given by S = n(n + 1). For what value of n is 

this sum equal to 110 ? 

A. 10

B. 11 

C. 12

D. 13

E. 14

Algebra Factoring 

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

find the value of n in this case, we n巳巳d to find the two consecutive int巳g巳rs whose product is 110. These 

integers are 10 and 11; 10 × l 1 = 110. The smaller of these numbers is n. 

The correct answer is A. 

No民ln1

W髓t�E.ast

ha『bor
S创Jth

摒4

#5 帽＃7拥闹剧。柑11

曲创lilh曲ok

PS08375 
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4. A certain harbor has docking stations along its w巳st and south docks, as shown in the且gure; any two

adjacent docking stations are separated by a uniform distance d. A certain boat left the w巳st dock from

docking station #2 and moved in a straight line diagonally until it r巳ached 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 th巳 south dock did the boat arrive?

A. #7

B. #8

C. #9

D. #10

E. #11

Geometry Coordinate 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 巳ast of docking station #4 and due north 

of docking station #7. Call this point P. Having traveled to P, the boat was both 2d south of its starting 

point and 2d east of its starting point. Therefore, traveling in a straight Ii时， the boat traveled one unit south 

for every one unit traveled east. And b巳cause at point P the boat was a distance d north of the south dock, 

th巳 boat must have reach巳d th巳 south dock at a point which is a distance of d east of docking 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 

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

A. 3.90

B. 39.00

C. 90.90

D. 91.20

E. 91.85

Arithmetic Factors, Multiples, and Divisibility 

This question is most efficiently answered by distributing th巳 6 over 87.30 and 0.65, and then combining 

th巳 terms that contain a 臼ctor 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 

210 



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

centimeters?

A. 

B. 2

C. 3

D. 4

E. 5

Geometry Lines and Segments 

A B C D 

The figure shows points A, B, C, and Das well as the given measurements. Since AC= AB+ 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. 

Alt巳rnately,AD=AB+ BD = 3 + 6 = 9. Also,AD =AC+ CD，日o 9 = 4 + CD and CD = 5. 

The correct answer is E.

PS05292 

7. What is th巳 value ofx2yz-xyz2, if x = -2, y = 1, andz = 3 ?

A. 20

B. 24

C. 30

D. 32

E. 48

Algebra Operations on Integers 

Given that x = -2, y = 1, and z = 3, it follows by substitution that 

x恒－ 呼应2
主(-2)

2(1)(3)-(-2)(1)(3
2

) 

= ( 4)(1)(3)- (-2)(1)(9) 

=12-(-18) 

=12+1日

=30 
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The correct answer is C. 

PSI 1468 

8. A souvenir vendor purchased 1,000 shirts for a sp巳cial event at a price of $5 巳ach. 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 巳vent for $4

巳ach. The vendor was unable to sell the remaining shirts. What was the vendor ’s gross profit on th巳 sale of

th巳se shirts?

A. $1,000

B. $2,200

C. $2,700

D. $3,000

E. $3,400

Arithmetic Applied Problems 

The vendor ’s gross profit on the sale of the shirts is 巳qua! to the total revenue from the shirts that were sold 

minus the total cost for all of the shirts. The total cost for all of the shirts is叫ual to the number of shirts 

the vendor purchased multiplied by the price paid by the vendor for each shirt: 1,000 × $5 = $5,000. Th巳

total revenue from th巳 shirts that were sold is equal to th巳 total r巳venue from th巳 600 shirts sold for $12 

巳ach plus the total revenue from the 300 shirts that wer巳 sold for $4 each: 600 × $12 + 300 × $4 = $7,200 + 

$1,200 = $8,400. The gross profit is therefore $8,400 $5,000 = $3,400. 

The correct answer is E. 

PS06937 

9. If x > y and y > z, which of the following represents the great巳st number?

A_ X Z 

B. x-y

C. y X 

D. z-y

E. z-x

Algebra Inequalities 

From x > y and y > z, it follows that x > z. These inequalities imply the following about the differences that 

are given in th巳 answer choic巳s:

Answer choice 

A 

B 

C 

D 

E 

Difference 

X Z 

X y 

y X 

z y 

z χ

Algebraic sign

positive 

positive 

negative 

negative 

negative 

Reason 

x > z implies x z > 0 

x > y implies x y > 0 

x y > 0 implies y x < 0 

y > z implies O > z y

x z > 0 implies z x < 0 
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Since the expressions in A and B represent positive numb巳1日 and the 巳xpressions in C, D, and E represent 

negative numbers, the latter can be eliminated b巳cause every negative number is less than every positive 

number. To determine which of x - z and x - y is greater, consider the placement of points with 

coordinates x, y, and z on the number line. 

z y 

The distance betw四n x and z (that战 x -z) is the sum of the distance between x and y (that is, x - y) and 

the distance betw巳eny andz (that is,y z). 

Therefore，。－z) > (x 一 片，which means that x - z represents the greater of the numbers represented by 

(x z) and (x y). Th山， x z represents the greatest of the numbers represented by the answer choices. 

Alternatively, 

given 

multiply both sides by -1 

x - y < x - zladd x to both sides 

Thus, x - z repr巳sents the gr巳ater of the numbers represent巳d by (x - z) and (x - y). 

Therefore, x z represents the gr巳atest of the numbers represented by the answer choic巳S.

The correct answer is A. 

PS12926 

10. To order certain plants仕om 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 th巳se 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

Algebra First-Degree Equations 

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)(l.05) + 6.95 = 69.95 add like te口ns

(3.00x)(l.05) = 63.00 subtract 6.95丘om both sides 

x = 20 divide both sides by (3.00)(1.05) 

Therefore, Company C bought 20 plants from the catalog. 
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The correct answer is C. 

PS00812 

11. A rug manufactur巳r produces rugs at a cost of $75 per rug.认That is the manufactur町
’s gross profit from the 

2 

sale of 150 rugs if 3 of the rugs are sold for $150 per rug and the I巳st 缸巳 sold for $200 per rug? 

A. $10,350

B. $11,250

C. $口，750

D. $16,250

E. $17,800

Arithmetic Applied Problems; Proportions 

The gross profit from the sale of 150 rugs is equal to the revenue from the sale of the rugs minus the cost of 

2 

producing them. For 3 of the 150 rugs一100 of them-the gross profit per rug is $150 一 $75 = $75. For 

the remaining 50 rug日， the gross profit per rug i日 $200 $75 = $125.卫1e gross profit from the sale of the 

150 rugs is therefore 100 × $75 + 50 × $125 = $13,750. 

The correct answer is C. 

PS07793 

12. The value of Maureen ’s inv巳stment 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 valu巳 ofthe portfolio? 

A. $7,056.00

B. $14,280.00

C. $15,825.60

D. $16,702.56

E. $17,774.40

Arithmetic Percents 

Maureen ’s initial investment was $16,800, and it has d巳creased by 5.8%. Its current value is therefore 

(100% - 5.8%) = 94.2% of$16,800, which is equal to 0.942 × $16,800. To make th巳 multiplication simpler, 

this can be expressed as $(942 × 16.8）.卫ms multiplying, we obtain the r巳suit of $15,825.60. 

The correct answer is C. 
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PS03036 

13. Company C produces toy trucks at a cost of$5.00 巳ach 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

Arithmetic Applied Problems 

The company ’s gross profit on the 500 toy trucks is the company ’s r巳venue from selling the trucks minus 

th巳 company ’s cost of producing the trucks. The revenu巳 1日（500)($10.00) = $5,000. The cost for the first 

100 trucks is (100)($5.00) = $500, and the cost for th巳 other 400 trucks is (400)($3.50) = $1,400 for a total 

cost of$500 + $1,400 = $1,900. Thus, the compa町’s gross profit is $5,000 $1,900 = $3,100. 

The correct answer is C. 

Profit or Loss 

(in millions of dollars) 

Division 1991 1992 1993 1994 1995 

A 1.1 (3.4) 1.9 2.0 0.6 

B (2.3) 5.5 (4.5) 3.9 (2.9) 

C 10.0 (6.6) 5.3 1.1 (3.0) 

PS02019 

14. The annual profit or loss for the thre巳 divisions of Company T for the years 1991 through 1995 ar巳

summarized in the table shown, wh巳re losses are enclosed in parentheses. For which division and which

three consecutive y巳ars shown was the division ’s profit or loss for th巳 three-year period closest to $0 ?

A. Division A for 1991-1993

B. Division A for 1992-1994

C. Division B for 1991-1993

D. Division B for 1993-1995

E. Division C for 1992-1994

Arithmetic Applied Problems 
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For complet巳ness, the table shows all 9 of the profit or loss amounts, in millions of dollars, for each of the 

3 divisions and the 3 thr四－year periods. 

1991 1993 1992 1994 1993 1995 

A 0.4 0.5 4.5 

B 1.3 4.9 3.5 

C 8.7 -0.2 3.4 

The correct answer is E. 

PSl3583 

15. Of the following, which is least?

A. 

－
唱
”
且

3
－
口

且
－
mu

nu
－

nHJ
 

－

nu
 

B. 

C. 

D. 

E. 

Arithmetic Operations on Rational Numbers 

Since the numerator of all of the fractions in the answer choices is 0.03, the least of the fractions will be the 

fraction with the great巳st denominator.卫1e greatest denominator is 7 .1, and so the least of the fractions 

0.03 

is 7.1 . 

The correct answer is E. 

PS0801 l 
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16. If the average (arithm巳tic mean) of 5 numbers j,j + 5，与一l ，今－2, and与一1 i日 8, what is the value of j ?

A. 

tL
－

A13

B. 

7
－

u

 

C. 

D. 3

E. 8

Algebra First-Degree Equations 

j + (j + 5) + (2j-1) ＋归i-2) + (5J-ll) =8 given 

川 + (j + 5) + (2j 1) + ( 4j 2) + （写j 1) = 40 multiply both sides by 5 
13}+ 1 = 40 combine like terms 
13} = 39 subtract 1 from both sides 

=3 divide both sides by 13 

The correct answer is D. 

PS14037 

1 7. Guadalupe owns 2 rectan伊Jar tracts of land. One is 300 m by 500 m and the other is 250 m by 630 m. The 

combined area of these 2 tracts is how many square meters? 

A. 3,360

B. 307,500

C. 621,500

D. 704,000

E. 2,816,000

Geometry Area 

The area of a rectangle can be found by multiplying th巳 length and width of the rectangle. Therefore, the 

combined area, in square meters, of the 2 rectangular tracts of land is (300)(500) + (250)(630) = 150,000 +

157,500 = 307,500. 

The correct answer is B. 

PS03918 
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18. There are five sales agents in a c巳rtain 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

Algebra Order 

Let x repres巳nt the number of properties that Ellen sold, where X三0. Th阻，since Andy sold twic巳 as many 

properties as Ell钮， 2x represents the number of prop巳rties that Andy sold. Bob sold 3 more properties than 

Ellen, so (x + 3) represents the number of properties that Bob sold. Cary sold twice as many properties as 

Bob, so 2(x + 3) = (2x + 6) represents the number of properties that Cary sold. Finally, Dora sold as many 

properties as Bob and Ellen combined, so [(x + 3) + x] = (2x + 3) repr，巳sents the number of properties that 

Dora sold. The following table summarizes these results. 

Agent Properties Sold 

Andy 2x 

Bob x+3 

Cary 2x+ 6 

Dora 2x+ 3 

Ellen x

Since x三0, clearly 2x + 6 巳xceeds x, x + 3，泣，and 2x + 3. Therefore, Cary sold the most properties. 

The correct answer is C. 

PS10862 

19. In a field day at a school, each child who competed in n events and scored a total of p points was given an

£+n 
overall score of n Andrew competed in 1 event 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? 

A. 
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B. 

7
－

m

 

C. 

A『
－

Ed

D. 

m
－

9

E. 

四
－
7

Algebra Applied Problems; Substitution 

9 

Andrew participated in 1 event and scored 9 points, so his overall score was 1 + 1 = 10. Jason p征ticipated

18 

in 3 events and sco时5 + 6 + 7 = 18 points, so his overall score was 3 + 3 = 9. The ratio of And町
’s

10 

overall score to Jason’
S overall score was 9 . 

The correct answer is D. 

PS06719 

20. A certain work plan for September requires that a work team, working every day, produce an av巳rage of

200 items per day. For the first half of the month, the team produced an average of 150 items per day. How

many items per day must the t巳am average during the second half of the month if it is to attain the average

daily production rate r巳quired by the work plan?

A. 225

B. 250

C. 275

D. 300

E. 350

Arithmetic Rate Problem 

The work plan requires that the t巳am produce an average of 200 items per day in September. Because the 

team has only produced an average of 150 items per day in the first half of Sept巳mb町， it has a shortfall of 

200 一 150 = 50 items per day for the first half of the month. The team must make up for this shortfall in th巳
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I. 

11. 

III. 

second half of the month, which has an equal number of days as the first half of the month. The team must 

therefore produce in the s巳cond half of the month an average amount per day that is 50 items greater than 

the I巳quired average of 200 items per day for the entire month. This amount for th巳 s巳。ond half of 

Sept巳mber is 250 items per day. 

The correct answer is B. 

PS01949 

21. 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 o口，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 Applied Problems 

If the company produces and sells 1,000 radios, its gross profit from the sale of th巳se radios is equal to th巳

total revenue from the sale of these radios minus the total cost. The total cost is equal to the number of 

radios produc巳d multiplied by the production cost per radio: 1,000 × $15.00. The total revenue is叫ual to 

th巳 number of radios sold multiplied by the selling price: 1,000 × $14.00. The gross profit in this case is 

th巳refore 1,000 × $15.00 一 1,000 × $14.00 = 1,000 ×（$15.00 一 $14.00) = 1,000 ($1.00) = $1,000. If 2,000 

radios are produced and sold, the total cost is equal to 2,000 × $13.50 and the total revenue is 巳：qual to 

2,000 × $15.00. The gross profit in this case is therefore 2,000 × $15.00 - 2,000 × $13.50 = 2,000 × 

($15.00 $13.50) = 2,000 ×（$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 

22. Which of the following represent positive number日？

3 ( 5) 

( 3)( 5) 

5 ( 3) 

A. I only 

B. II only 

C. III only 
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II. 

III. 

D. 

E. 

I and II 

II and III 

Arithmetic Operations on Integers 

Find the value of 巳ach expr巳ssion to determine if it is positive. 

-3 一 （－5) = -3 + 5 = 2, which is positive. 

(-3)(-5) = 15, which is positive. 

-5 一 （－3) = -5 + 3 = -2, which is not positiv巳，

The correct answer is D.

PS09983 

23. Point X lies on side BC of rectangle ABCD, which has length 12 and width 8. What is the area of trian伊lar

regionAXD?

A. 96

B. 48

C. 32

D. 24

E. 20

Geometry Area 

Not巳 that, in rectangle ABCD, th巳 sides BC and AD do not share an endpoint and must therefore be on 

opposite sides of the rectangle. We thus see that the point X, which is both on triangle AXD and on 

side BC of the rectangle, lies on the side of the r四tangle that is opposit巳也e side AD of the rectangle. AD is 

also a side of the triangle. So if th巳 rectangle is drawn with AD horizontal and on the bottom (see th巳

dia伊m, which is not drawn to scale), the vertical height of the triangle from the b耐 AD is equal to the 

length of the sides on the rectangle that are a司jacent to AD. Given the formula for the ar巳a of a 

主xba目 xhe单抽，
triangle, �岳

lxADxCD 
巳quivalently 2 ). 

lxADxAB 
the area of th巳 triangle AXD is thus 2 (or 

221 



B X C 

A D 

Now, AD may be either a length or a width of the rectangle--equal to 12 or equal to 8. If AD is equal to 12, 

lxt2x8. 
then AB is a width and is equal to 8; the area of the tria吨l巳 is thus 2 If AD is instead equal to 8, 

lx8xl2. 
then 

both cases, th巳缸巳a of the triangle is 巳qual to 48. 

The correct answer is B. 

PS07659 

24. A grocer has 400 pounds of coffee in stock, 20 percent of which is decaffeinated. If th巳 grocer buys another

100 pounds of coffee of which 60 percent is decaffeinated, what percent, by weight, of the groc町
’s stock of

coffee is decaffeinated?

A. 28%

B. 30%

C. 32%

D. 34%

E. 40%

Arithmetic Percents 

The grocer has 400 pounds of coffee in stock, of which (400)(20%) = 80 pounds is d巳caffeinated coffee. 

Therefore, if the grocer buys 100 pounds of coffee, of which (100)(60%) = 60 pounds is decaffeinated 

coffee, then the percent of the grocer's stock of coffe巳 that is decaffeinated would 

80 + 60 140 28 
400 + 100 500 100 

= 28%. be 

The correct answer is A. 

PS05129 
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25. The toll T, in dollars, for a truck using a certain bridge is given by the formula T = 1.50 + 0.50(x 一 匀，

where x is the number of axles on the truck. What is the toll for an 18-wheel truck that has 2 wheels on its

front axle and 4 wheels on each of its other axles?

A. $2.50

B. $3.00

C. $3.50

D. $4.00

E. $5.00

Algebra Operations on Rational Numbers 

Th巳 18-wheel truck has 2 wh四ls on its front axle and 4 wheels on each of its other axles, and so 

if A represents the numb巳I of axles on the truck in addition to the front axle, then 2 + 4A = 18, from which 

it follows that 4A = 16 and A = 4. Therefore, the total number of axles on th巳 truck is 1 + A = 1 + 4 = 5. 

Then, using T = 1.50 + 0.50(x 2), where x is the number of axl创 on the truck and x = 5, it follows 

that T= 1.50 + 0.50(5 - 2) = 1.50 + 1.50 = 3.00. Therefore, th巳 toll for th巳 truck is $3.00. 

The correct answer is B. 

PS13917 

26. For what value of x between -4 and 4, inclusive, is the value of x2 一 1Ox + 16 the greatest?

A. 4

B. -2

C. o

D. 2

E. 4

Algebra Second-Degree Equations 

Giv，巳n the expression x 2 一 IOx+ 16, a table of values can b巳 creat巳d for the corresponding functionJCx) 

= x 2 IOx + 16 and the graph in the standard (x,y) coordinate plan巳 can be sketch巳d by plotting selected 

points: 

-4 72

-3 55

-2 40

1 27

0 16 
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7 

2 。

3 -5 

4 -8

5 -9 

6 -8

7 -5 

8 0 

9 7 

J' 

-4 

嚣

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 x2 1 Ox+ 16 decrease. Therefore, the value of x2 1 Ox+ 16 is greatest when x = 4. 

Alternatively, the given 巳xpression，对 一 1Ox + 16, has the formαx2 +bx+ c, where a = 1, b ＝ 一 10, and C = 

16. The graph in the standard (x,y) coordinate plan巳 of the corr巳sponding function.fCx) = ax2 +bx+ c is a

x=-..1!..... 
parabola with vertex at 2a

’

and so the vertex of the graph of fix) = x2 lOx + 16 is 

EJ
 
一

－

飞ttttj

nu
－

、
f

1－

门、

－

－

q品rrFBHEtk．
 

一

－x

 
到u

B巳：caus巳 α ＝ 1 and 1 is positiv巳， this parabola opens upward and values of t 一 lOx + 16 decr巳ase

as x increases from 4 to 4. Therefore, the greatest value of x2 1 Ox+ 16 for all values of x between 4 and 

4, inclusive, is at x = -4. 

The correct answer is A. 

PS15994 
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5 l 

8 _ 2 27. Ifx = andy , what is the value ofth巳 expression 2x y2 ? 

2JE－
A叫J』A. 

’EA
 

B. 

9d
－

句，』

C. 

7－
4

D. 

E. 

5 1 4 

4 _ 4 4 I 

Algebra Fractions 

’－町

、－EEE，／
1－
zfflEt飞、EEEEJ／

5－
nurfflltk－

 匀，“
一－yx

 

吁牛nE
 

由

1－
2一－VJ

 
d
 
na

5－
00一－x

 

fl
 
y－A
 

The correct answer is C. 

PSl3686 

28. If x -y = R and xy = S, then (x -2)(y + 2) =

R+S-4 A. 

R + 2S-4 B. 

2R-S-4 C. 

2R+S-4 D. 

2R+SE.

Algebra Simplifying Algebraic Expressions; Substitution 

。 2)(y + 2) = xy + 2x 2y 4 multiply binomials 

= xy + 2(x y) 4 distributive principle 

substitution = S+ 2R 4 

commutative principle =2R+S 4 
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PS01466 



II. 

III. 

II. 

III. 

29. For positive integers a and b, the remainder when a is divided by b is equal to the remainder when b is

divided by G 轨电1ch of th巳 following could be a value of ab ?

24 

30 

36 

A. II only 

B. III only 

C. I and II only 

D. II and III only 

E. I, II, and III 

Arithmetic Properties of Integers 

We are given that the remainder wh巳nαis divided by b is equal to the remainder when b is divid巳d by α， 

and asked about possible values of αb We thus need to find what our giv巳n condition implies 

about a and b. 

We consider two cases ：α＝band G 手b

Ifα＝ b, then our giv巳n condition is trivially satisfied: the remainder when αis divided by αis equal to the 

remainder wh巳n a is divided by b. The condition thus allows thatαb巳 巳qual to b. 

Now consid巳r th巳 case ofα-::j::. b. Either a< b orb ＜αSupposing that a < b, the remainder when a is divided 

by b is simply α. (For example, if 7 is divided by 10, then th巳 remainder is 7.) However, according to our 

given condition, this remainder，α， is also the remainder when b is divided by α， which is impossible. If b is 

divided by α， then th巳 remaind巳I must be less than ασor exampl巳， for any number that is divided by 10, 

th巳 remainder cannot be 10 or greater.) Similar reasoning applies if we suppose that b ＜α. This is also 

impossible. 

We thus see thatαmust b巳 equal to b, and consider the statements I, II, and III. 

Factored in terms of prim巳 numbers, 24 = 3 × 2 × 2 × 2. B巳cause "3” occurs only onc巳 in

th巳 factorization, we s巳巳 that th巳re is no integ巳r a such thatα× α＝ 24. Bas巳d on the r巳asoning above, we s巳巳

that 24 cannot be a value ofαb 

Factor，巳d in t巳rms of prim巳 numbers, 30 = 5 × 3 × 2. Because there is no int巳ger a such 

thatα×α＝ 30, we see that 30 cannot be a value ofαb 

B巳cause 36 = 6 × 6, we s巳巳 that 36 is a possible value ofαb (with a ＝ 的

The correct answer is B. 

PS01867 

30. List S consists of the positiv巳 integers that are multiples of 9 and are less than 100. What is th巳 median of

th巳 int巳gers in S?
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A. 36

B. 45

C. 49

D. 54

E. 63

Arithmetic Series and Sequences 

In the set of positive integers less than 100, the gr巳atest multiple of 9 is 99 (9 × l 1) and th巳 least multiple of 

9 is 9 (9 × 1 ）.卫1e sequence of positive multiples of 9 that are less than 100 is therefore th巳 S巳quence of 

numbers 9 × k, where k ranges from 1 through 11. The median of the numbers k from 1 through 11 is 6. 

Therefore the m巳dian of the numbers 9 × k, where k ranges from 1 through 11, is 9 × 6 = 54. 

The correct answer is D. 

PS07380 

31. A rope 20.6 meters long is cut into two pi巳ces. If the length of one piece of rope is 2.8 meters shorter than

the length of the oth町， what is th巳 length, in met巳rs, of the longer piece of rope?

A. 7.5

B. 8.9

C. 9.9

D. 10.3

E. 11.7

Algebra First-Degree Equations 

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 piec巳s ofrop巳 is 20.6 meters so, 

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. 

PSOl 120 

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

III. 

巧； 1s even. 

x2 + y2 is odd. 

(x + y)2 is even. 

A. I only 

B. II only 

C. III only 

D. I and II only 

E. I, II, and III 

Arithmetic Properties of Numbers 

We are given that x and y ar巳 integers and that x - y is odd, and then ask巳d, for various operations 

on x and y, whether the results of the operations are odd or even. It is therefor巳 useful to d巳terrnine, given 

that x - y is odd, whether x and y are odd or 巳ven. If both x and y are ev巳n -that is, divisible by 

2 then x y = 2m 2n = 2(m n) for integers m and n. We thus se巳 if both x and y ar巳 巳ven

then x - y cannot be odd. And b巳cause x - y is odd, we s巳e that x and y cannot both be even. Similarly, if 

both x and y are odd, then, for integers j and k, x = 2j + I and y = 2k + I. Therefore, x y = （与＋ I) (2k+

I). The ones cancel, and w巳 are le位with X - y ＝与－ 2k = 2(j - k). Because 2(j - k) would b巳

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. 

I. 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巧； is even. 

II. Given that a number x or y is odd not divisible by 2 we know that its product with 

III. 

itself is not divisible by 2 and is ther巳fore 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 x2 
+ y

2 is therefore the sum of an 

even number and an odd number. In such a cas巳， the sum can be written as (2m) + (2n + 1) = 2(m + n) + 1,

w抽m and n integers. It follows that x2 
+ y

2 is not divisible by 2 and is th巳refore odd. 

We know that one of x or y is even and the other is odd. We can therefore see from the 

discussion of statement II that x + y is odd, and then also se巳， from th巳 discussion of statement II, that the 

product of x + y with itself.，。＋ y)2, is odd. 

The correct answer is D. 

PS00335 

33. On Monday, the op巳ning pric巳 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 perc巳nt less than its closing price on Monday, and

on Wednesday the closing price of the stock was 4 p巳rcent greater than its closing price on Tuesday. What

was the approximate p巳rcent change in the price of the stock from its op巳ning price on Monday to its

closing price on Wednesday?
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A. A decrease of 6% 

B. A decrease of 4%

C. A decrease of 1 %

D. An increase of3%

E. An increase of 4%

Arithmetic Percents 

The closing share price on Tuesday was 10% less than the closing pric巳 on Monday, $110. 10% of $110 is 

equal to 0. l × $110 = $11, so the closing price on Tuesday was $110 一 $11 = $99. The closing price on 

Wednesday was 4% greater than thi日：$99 + (0.04 × $99) = $99 + $3.96 = $102.96.卫1is value, $102.96, is 

2.96% gr巳ater than $100, the opening price on Monday. The percentage change from the opening share 

price on Monday is therefore an increase of approximately 3%, which is the closest of the available 

answers to an increase of2.96%. 

The correct answer is D. 

y 

FW，副

0 I i,X4,0) 

PS05109 

34. In the rectangular coordinate system shown above, points 0, 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)

C. (3,2)

D. (2,2)

E. (2,3)

Geometry Coordinate Geometry 

Any point equidistant from the points (0,0) and ( 4,0) must lie on the perpendicular bisector of the segment 

with endpoints (0,0) and ( 4,0), which is the line with equation x = 2. Any point equidistant from th巳 points

(0,0) and (0,6) must lie on the perpendicular bis巳ctor of the segm巳nt with endpoints (0,0) and (0，白，which

is the line with equationy = 3. Therefore, the point that is equidistant from (0,0), (4,0), and (0,6) must Ii巳

on both of the lines x = 2 andy = 3, which is the point (2,3). 

Alternatively, let (x,y) be the point 巳quidistant from (0,0), (4,0), and (0,6). Sinc巳 the distance between (x,y)

and (0,0) is equal to the distance betw巳en (x,y) and (4,0), it follows from the distance formula 
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Jx与 y2

1(.x-4}2 + y2 
t ” ＝ 唱、 Squaring both sides gives x2 + y2 = (x - 4)2 + y2. Subtracti吨 y2 企om

both sides of the last equation and then expanding the right side♂v巳s x2 = x2 - 8x + 16, or O = -8x + 16, 

or x = 2. Also, since the distance between (x,y) and (0,0) is equal to the distance between (x,y) and (0,6), it 

Jx2. + y2 '1x2 
+ (y -,6 )

2

follows from the distance formula that 咱 ’
＝ ’ 哇 ’ Squaring both sides of th巳 last

equation gives x2 + y2 ＝对＋ (y - 6)2 Subtracti吨 x2 from both sides and then expanding the right side 

gives y2 = y2 12y ＋弛，orO = 12y ＋弛，ory = 3. 

The correct answer is E. 

PS05008 

35. What is the perimeter, in meters, of a rectangular garden 6 meters wide that has the s缸ne area as a

rectangular playground 16 meters long and 12 meters wide?

A. 48

B. 56

C. 60

D. 76

E. 192

Geometry Perimeter and Area 

Let L represent th巳 len圳1, in meters, of the r四tangular garden. It is♂ven that the width of the garden is 6 

meters and the ar巳a of the garden is the sam巳 as the area of a r巳ctangular playground that is 16 meters long 

and 12 meters wid巳. It follows that 6L = (16)(12), and so L = 32.卫1e perimeter of th巳 garden is, then, 2(32 

+ 6) = 2(38) = 76 meters.

The correct answer is D. 

PS00918 

36. 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)

Arithmetic Place Value 
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Th巳 task in this question is to find among th巳 available answers th巳 expression that is 巳qual to 1 - 0.000001 

= 0.999999. In the case of answ巳r choice 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. Answer 

choice C is therefore a correct answer. 

For answer choice A, (1.01)(0.99) = (1 + 0.01)(0.99) = 0.9999. This answer choice is therefore incorrect. 

For answer choice B, (1.11)(0.99) = (1 + 0.1 + 0.01)(0.99) = 0.99 + 0.099 + 0.0099 = 1.0989. This answer 

choice is therefore incorrect. For answer choice D, (1.111)(0.999) = 0.999 + 0.0999 + 0.00999 + 0.000999 

= 1.109889. This answer choice is therefore incorr巳ct. For answer choice E, (1.0101)(0.909) = 0.909 + 

0.00909 + 0.0000909 = 0.9181809. This answer choice is therefore incorrect. 

The correct answer is C. 

PS57330.02 

37. In a certain history class of 17 juniors and seniors, each junior has written 2 book reports and each senior

has written 3 book reports. If the 17 students have written a total of 44 book reports, how many juniors are

in the class?

A. 7

B. 8

C. 9

D. 10

E. 11 

Algebra Simultaneous Equations 

Letting j and s, resp巳咄咄ly, represent the juniors and seniors in the class, it is given that j + s = 17 or s = 

17 j. Also, since it is given that each junior has wri忧en 2 book reports and each senior has wri忧en 3 book 

reports for a total of 44 book repo巾， it follows that与＋ 3s = 44 or 2j + 3(17 -j) = 44. Therefore,}= 3(17) 

44= 7. 

The correct answer is A. 

PS04362 

38. I -4 IC I -20 I 一 I 51) = 

A. 100

B. -60

C. 60

D. 75

E. 100
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Arithmetic Absolute Value 

1 -41 ( 1-20 I 一 I s I ) = 4(20 - 5) = 4 × 15 = 60 

The correct answer is C. 

PS12934 

39. Of the total amount that Jill spent on a shopping trip, excluding taxe日， 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 it巳m日， then the total tax that she paid was what percent of the total

amount that she spent，巳xcluding taxes?

A. 2.8%

B. 3.6%

C. 4.4%

D. 5.2%

E. 6.0%

Arithmetic Applied Problems 

Let T represent the total amount Jill spent，巳xcluding taxes. Jill paid a 4% tax on the clothing she bought, 

which accounted for 50% of the total amount she spent, and so the t阻 she paid on the clothing was 

(0.04)(0.ST ). Jill paid an 8% tax on th巳 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 t阻 Jill paid was (0.04)(0.ST) + (0.08)(0.3T) = 0.02T + 0.024T = 0.044T. The tax as a percent of the 

( 0.044T l 1-xH)OI咽＝ 4.4%.
total amount Jill spent, excluding t缸凶， was 、 T ,, 

The correct answer is C. 

PS15469 

40. How ma町integers x satisfy both 2 < x三4 and O三x三3 ?

A. 5

B. 4

C. 3

D. 2

E. 

Arithmetic Inequalities 

232 



The int巳gers that sati均 2<x三4 are 3 and 4. The integers that satI均0三x三3 are 0, 1, 2, and 3. Th巳 only

integer that satisfies both 2 < x三4 and O三x三3 is 3, and so there is only one int巳ger that satisfies both 2 

<x< 4 andO <x < 3. 

The correct answer is E. 

PS09322 

41. At the opening of a trading day at a certain stock exchange, the price per share of stock K was $8. If the

price per share of stock K was $9 at the closing of the day, what was the percent incr巳as巳 in the pric巳 per

shar巳 ofstock K for that day?

A. 1.4%

B. 5.9%

C. 11.1%

D. 12.5%

E. 23.6%

Arithmetic Percents 

f 9-8 l 100 1-x100l9也＝－一幅＝12.5%.
l 8 J 8 An increase from $8 to $9 represents an increase of 飞 J

The correct answer is D. 

d2 

PS14237 

42. As shown in the diagram above, a lever resting on a 也lcrum has we盼ts of w1 pounds and w2 pounds,

located d1 feet and d:与feet from the fulcrum. 卫1e lever is balanced and w1d1 = w2d2. Suppose w1 i日 50

pounds and w2 is 30 pounds. If d1 is 4 feet less than 功，what is 仇，m f四t?

A. 1.5

B. 2.5

C. 6

D. 10

E. 20

Algebra First-Degree Equations; Substitution 
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Given w1d1 = w2d2, w1 = 50, w2 = 30, and di ＝仇－ 4, it follows that 50(d2 - 4) = 30仇，and so 

50(d2 4)

50d2 200 

20d2 

d2 

30d2 

30d2 

= 200 

= 10 

given 

distributive principle 

add 200 30d2 to both sides 

divide both sides by 20 

The correct answer is D. 

PS01650 

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

A. 2

B. 3

C. 4

D. 5

E. 6

Algebra Exponents 

Using the rules of exponents, 

(2r)(4s) i=l 16lgiven 

(2r)(22s 

2内I=I 24 I addition prope町of exponent s

Thus, r + 2s = 4. However, the problem asks for the value of2r + s. Since rands are positive integers, s < 
2; otherwise, r would not be positive. Therefore, s = 1, and it follows that r + (2)(1) = 4, or r = 2. The valu巳

of2r +sis (2)(2) + 1 = 5. 

Alternatively, since (2r)(4s) = 16 and both rands are positive, it follows thats < 2; otherw时，4s 2'. 16 
and r would not be positive. Therefore, s = 1 and (2r)(4) = 16. It follows that 2r = 4 and r = 2.卫1e valu巳 of
2r +sis (2)(2) + 1 = 5. 

The correct answer is D. 

PS06726 

44. Three people each contributed x dollars toward the purchase of a car. They then bou挡t the car for y dollars,
an amount less than the total number of dollars contributed. If the exc巳ss amount is to be refunded to the
three people in equal amounts，巳ach person should rec巳ive a r巳fund of how many dollars?

3x-y 

A. 3
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x-y

B. 3

x-3y

C. 3

y-3x

D. 3

E. 3(x-y)

Algebra Applied Problems 

The total to be refunded is 巳qual to the total contributed minus the amount paid, or 3x - y. If 3x - y is 
3挥

－

y

divided into three equal amounts, then each amount will be 3 

The correct answer is A. 

PS07080 

45. Last week Jack worked 70 hours and earned $1,260. If he 巳arned his regular hourly wage for the first 40

唱 l

hours work时，· 2 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 m♂1lar hourly wage?

A. $7.00

B. $14.00

C. $18.00

D. $22.00

E. $31.50

Algebra First-Degree Equations 

If w represents Jack ’s m伊lar hourly wage, then Jack ’s earnings for the we巳k can be repr巳sented by the sum

of the following amounts, in dollars: 40w (his earnings for the first 40 hours he worked), (20)(1.5w) (his 

earnings for the next 20 hours he worked), and (10)(2w) (his earnings for the last 10 hours he worked). 

Therefore, 

40w + (20)(1.5w) + (10)(2w)l=l 1,260lgiven 
90w = 11,260 I add like terms 
w = I 14 I divide both sides by 90 

Jack ’s regular hourly wage was $14.00. 

The correct answer is B. 

PS13426 
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46. If a and bare positive integers and (2a)b = 23, what is the value of2a 2b?

A. 6

B. 8

C. 16

D. 32

E. 64

Algebra Exponents 

It is given that (2a )b = 23, or 2ab = 23 Therefore，αb = 3. Since αand b are positive integer日，it follows that 

either a = 1 and b = 3, or a = 3 and b = 1. In either case a+ b = 4, and so 2a2b = 2a + b = 24 = 16. 

The correct answer is C. 

PS01099 

47. Five machines at a certain factory operate at the same constant rate. If four of these machin巳s, operating

simultan巳:OU日ly, take 30 hours to fill a certain production order, how many 主豆豆 hours do巳s it take all five

machines, operating simultaneously, to fill the same production order?

A. 3

B. 5

C. 6

D. 16

E. 24

Arithmetic Applied Problems 

If 4 machines, working simultaneously，巳ach work for 30 hours to fill a production order, it takes (4)(30) 

machine hours to fill the order. If 5 machines are working simultaneously, it will 

(4)(30) 
24 

take 5 hours. Thus, 5 machines w。此ing simultaneously will take 30 24 = 6 fi巳：wer hours to 

fill the production order than 4 machines working simultaneously. 

The correct answer is C. 

PS01443 

48. A certain toll station on a highway has 7 tollbooths, and巳ach tollbooth collects $0.75 from each vehicle that

passes it. From 6 o ’clock yesterday morning to 12 o ’clock midnight, vehicles passed each of the tollbooths

at the average rate of 4 vehicles per minu旬， Approximately how much mon巳y did the toll station collect

during that time period?
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A. $1,500

B. $3,000

C. $11,500

D. $23,000

E. $30,000

Arithmetic Rate Problem 

On average, 4 vehicles pass each tollbooth every minute. Tuer巳缸巳 7 tollbooths at the station, and each 

passing vehicle pays $0.75.卫1erefore, the average rate, per minute, at which money is collected by the toll 

3 

- 4一 －station is $ (7 × 4 × 0.75) $ (7 × 4 × ）  $ (7 × 3) $21. From 6 a.m. through midnight there are 18 

hours. And b巳cause 18 hours is 巳：qua! to 18 × 60 minutes, from 6 a.m. through midnight there are 1,080 

minutes. The total amount of money collected by the toll station during this period is therefor巳1,080 × $21

= $22,680, which is approximately $23,000. 

The correct answer is D. 

PSl3829 

49. How many integers betwe巳n 1 and 16, inclusive, have exactly 3 different positive integer factors?

(Note: 6 i日 NOT such an integer b巳cause 6 has 4 different positive integer factors: 1, 2, 3, and 6.) 

A. 

B. 2

C. 3

D. 4

E. 6

Arithmetic Properties of Numbers 

Using th巳process of elimination to eliminate integers that do NOT have exactly 3 differ·巳nt positiv巳 integer

factors, the integer 1 can be eliminated since 1 has only 1 positive integer factor, namely 1 itself. B巳cause

each prime number has exactly 2 positive factors, each prime number between 1 and 16, inclusive, (n缸nely,

2, 3, 5, 7, 11, and 13) can be eliminated.卫1巳 integer 6 can also be 巳liminated since it was used as an 

example of an int巳ger with exactly 4 positive integer factors. Check th巳 positive integer factors of 巳ach of 

the remaining integers. 
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Integer Positive integer factors Number of factors 

4 1, 2, 4 3 

8 1, 2, 4, 8 4 

9 1, 3, 9 3 

10 1, 2, 5, 10 4 

12 1, 2, 3, 4, 6, 12 6 

14 1, 2, 7, 14 4 

15 1,3,5,15 4 

16 1, 2, 4, 8, 16 5 

Just the int巳gers 4 and 9 have exactly 3 positive integer factor日．

Alternatively, if the integer n, where n > 1, has exactly 3 positive integer factors, which include 1 and n,

then n has exactly one other positive int巳ger factor, say p. Since any factor of p would also be a factor of n,

then p is prime, and so p is the only prime factor of n. It follows that n = pk for some integer k > 1. But 

if k三3, then p2 is a factor of n in addition to 1, p, and n, which contradicts the fact that n has exactly 3 

positive integer factors. Therefore, k = 2 and n = p2, which means that n is the square of a prime number. Of 

the integers between 1 and 16, inclusive, only 4 and 9 are the squares of prime numbers. 

The correct answer is B. 

PS14063 

24 
50. St巳phanie has 4 cups of milk on hand and makes 2 batches of cookies, using 3 cup of milk for each

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

cookies?
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E. More than i.:! cups

Arithmetic Applied Problems 
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1 ( 2, 9 4 27 - 16 11 2--21-1 ＝－一－ ＝ 一一－ ＝一

In cups, the amount of milk remaini吨is 4 飞 3) 4 3 12 12, which is gr·巳ater

3 9 

than 4 = 12 and less than 1. 

The correct answer is C. 

PS01656 

51. The expression n! is defined as the product of the integers from I 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

p 

following is equal to q ? 

A. 99!

B. 199!

C. 

D. 

E. 

m
－

m

 

Arithmetic Series and Sequences 

The number p is equal to I 00 × 101 × 102 × × 299 and the number q is equal to 200 × 201 × 202 × ×

p 100 X 1Qlx1Q2 X ... X 299

299. The number (j is thus 巳qual to 200 X 201[ X 2臼 x ... x299 =

100 X 101 X 10� X,., X 199 心00 X 201 X 202 X.,, X 299

2回 x201x202x…x299

Canceling 200 × 201 × 202 × × 299 from th巳 nu日1erator and the denominator, we S巳巳

且＝ 1佣× 101× 1四×... x 199. 主
that q Note that the multiplication in this expression for q begins 

with 100 (the smallest of the numb巳rs being multiplied), wher巳as the multiplication inn! = 1 × 2 × 3 × 

×n begins with 1. Starting with 199! as our numerator, we thus need to find a denominator that will cancel 
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the undesired elements of the multiplication (in 199!). This number is l × 2 × 3 × × 99 = 99！卫mt

主＝ 100x101x1但x... x199= 
is (j 

lx2x3x….x99 x lOOx 101x11囚×…X 199 199! 
1 X 2 X 3 X ••• X 99 991 ! 

The correct answer is C. 

PS15753 

52. A school club plans to package and sell dried fruit to raise money. The club purchased 12 containers of

16i
dried fruit, each containing 吁pounds.认That is the maximum numb巳r of individual bags of dried fruit,

each containing 4 pounds, that can be sold from the dried fruit th巳 club purchased?

A. 50

B. 64

C. 67

D. 768

E. 804

Arithmetic Applied Problems; Operations with Fractions 

16i [ 16斗）
The 12 containers, each containing 斗 pounds of dri巳d fruit, contain a total of (12） 、 －－.，

( 671 20'll 
·－· ……··

l A I .1 
(12） 飞 －－. ' = (3)(67) = 201 pounds of dried fruit, which will mak巳

4 = (201)(4) = 804 individual bags 

that can be sold. 

The correct answer is E. 

Height Price 

Less than 5 ft $14.95 

5 ft to 6 ft $17.95 

Over 6 ft $21.95 

PS02498 
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53. A nursery sells fruit trees priced as shown in the chart above. In its inventory 54 tre巳s are less than 5 f，巳巳t in

height. If the expected r巳venue from the sale of its entire stock is estimat巳d at $2,450, approximately how

much of this will come from the sale of trees that are at least 5 f，巳et tall?

A. $1,730

B. $1,640

C. $1,410

D. $1,080

E. $810

Arithmetic Applied Problems 

If the nursery sells its entire stock of trees, it will sell the 54 trees that are less than 5 feet in height at the 

price per tr四 of$14.95 shown in the chart. The exp巳cted revenue from the sale of the tre巳s that are less 

than 5 feet tall is therefore 54 × $14.95 = $807 .30. The revenue from the sale of the tr巳es that are at least 5 

feet tall is thus equal to the total revenue from the sale of the entire stock of tr巳es minus $807.30. The 

revenu巳 from th巳 sale ofth巳 entire stock of trees is estimated at $2,450. Based on this estima旬， the revenu巳

from the sale of the tr巳es that are at least 5 feet tall will be $2,450 $807.30 = $1,642.70, which is 

approximately剖，640.

The correct answer is B. 

PS04971 

54. 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. 2

C. 4

D. 6

E. 7

Arithmetic Applied Problems 
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4,024 ,hf .. 60 min ( 4�024) ( 60) min 一一－一一

(5,280 )( 20）
…

1 ,M - (5,280）（却）
－

－
m

 

x
nυ－
nu

 

nu－
nu
 

d且Z

F3
Then, 

4,000 60 �x-mm=
5,000 20 == 0.8 x 3 min= 2 :min. 

· Thus, at a constant speed of 20 miles per hour, it

takes approximately 2 minutes to cross the bridge. 

The correct answer is B.

PS25440.02 

55. A purse contains 57 coins, all of which are nickels, dimes, or quarters. If the purse contains x dimes and 8

more nickels than dimes, which of the following gives the number of quarters th巳 purse contains in terms

ofx?

A. 2x 49

B. 2x+49

C. 2x 65

D. 49 2x

E. 65 2x

Algebra First-Degree Equations 

Letting Q be the number of quarters, there are (x + 8) nickels, x dimes, and Q quarters for a total of 57

cmns. 

。＋ 8) + x + Q = 57 given 

2x+8+Q 

Q 

叮／气U
一一 combine like terms 

= 49 2x subtract 2x + 8丘om both sides 

The correct answer is D. 

PS12657 

56. The annual interest rate earned by an investment increased by 10 percent from last year to this y巳ar. If the

annual interest rate earned by the investment this year was 11 percent, what was the annual int巳rest rate last

y巳ar?

A. 1%

B. 1.1%

C. 9.1%

D. 10%

E. 10.8%
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Arithmetic Percents 

If L is th巳 annual inter，巳st rate last year, then the annual inter巳st rate this year is 10% gr巳ater than L, or l. lL. 

11% 
It is given that l .  lL = 11 %. Therefore, L = 1.1 = 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 

57. 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 I臼pective capacities.

What amount of gasoline, in liters, must be poured into the 6-liter container?

• 1
A. 

·
.2

B. 4

宣d－
－
A峙

吨3

D. 3

41 

E. 
-
4 

Algebra Ratio and Proportion 

If x represents the amount, in liters, of gasoline poured into the 6-liter container, then 5 - x represents the 

amount, in liters, of gasoline poured into the 2-liter container. Aft巳I the gasoline is poured into the 

l主 X 1l00 I幅
containers, the 6-liter container will be filled to 飞 6 / of its capacity and the 2-liter container

（主！！.＿ X 100问
will be filled to 飞 2 J of山capacity. Because these two percents are equal, 

王 － 主王 given 
6 2 

2x = 6(5 x) multiply both sides by 12 
2x = 30 6x use distributive property 
8x = 30 add 6x to both sides 

x=3主
4 

divide both sides by 8 

3 
3,-

Therefore, 4 liters of gasoline must be poured into the 6-1阳
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The correct answer is C. 

PSl3882 

58. What is the larger of the 2 solutions of the 巳quation x2 - 4x = 96 ?

A. 8

B. 12

C. 16

D. 32

E. 100

Algebra Second-Degree Equations 

It is given that x2 - 4x = 96, or f 一 位 － 96 = 0, or (x 一 12)(x + 8) = 0. Therefore, x = 12 or x = -8, and the 

larger of these two numbers is 12. 

Alternatively, from x2 - 4x = 96 it follows that x(x - 4) = 96. By inspection, the left side is either the 

product of 12 and 8, where the value of x is 12, or th巳 product of 8 and 12, where the value of x is 8, 

and the larger of these two values of x is 12. 

The correct answer is B. 

q’也
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59. In the formula shown, if g is a constant and x = --6 when t = 2, what is the value of x when t = 4 ?

A. 24

B. 20

C. 15

D. 20

E. 24

Algebra Formulas 
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The correct answer is A. 
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60. 

PS10921 

（页，因刀（0朋96)

1＇姐76

A. 0.02

B. 0.2

C. 2

D. 20

E. 200

is appro泪mately

Arithmetic Estimation 

(39, 897)(0.凶96) ( 40,000)(0.01) 

198,.76 200 

The correct answer is C. 

PSl3205 

;;;; ,(2(XJi)(O.Ol);;;; 2 

61. If a square region has ar巳a n, what 1日 出e length of the diagonal of the square in terms of n ?

A. J百

B. Jn

C. 2../n

D. 2n

E. 2n2 

Geometry Area; Pythagorean Theorem 

If s represents the side length of the square，也en n = s2 By the Pythagorean th巳orem, the length of the 

gonal巾叫uare is J'1言
2

=-rn古＝： Jj;

The correct answer is A. 

PS00817 
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62. The "prime sum” of an integ巳I n greater than 1 is the sum of all the prime factors o旬，including repetitions.

For example, the prime sum of 12 is 7, since 12 = 2 × 2 × 3 and 2 + 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

Arithmetic Properties of Numbers 

A. Since 440 = 2 × 2 × 2 × 5 × l 1, the prime sum of 440 is 2 + 2 + 2 + 5 + 11 = 22, which is not gr巳ater than

35. 

B. Since 512 = 29, the prim巳 sum of512 is 9(2) = 18, which is not greater than 35.

C. Since 620 = 2 × 2 × 5 × 31, th巳 prim巳 sum of 620 is 2 + 2 + 5 + 31 = 40, which is greater than 35.Because

there can be only one correct answer, D and E need not be checked. However, for completeness, 

D. Since 700 = 2 × 2 × 5 × 5 × 7, the prime sum of700 i日 2 + 2 + 5 + 5 + 7 = 21, which is not greater than 35.

E. Since 750 = 2 × 3 × 5 × 5 × 5, the prime sum of 750 is 2 + 3 + 5 + 5 + 5 = 20, which is not greater than 35.

The correct answer is C.

PS02256 

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

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

toy at a constant rat巳 ofon巳 toy every 2 rninut巳s, what will b巳 the p巳rc巳nt increase in the numb巳r 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%

Arithmetic Applied Problems; Percents 

Let n be the total numb巳r of machines working. Currently, it takes each machine 3 rninut巳s to ass巳mble 1 

toy, so each machine assembles 20 toys in 1 hour and the total number of toys assembled in 1 hour by all 

the current machines is 20n. It takes each new machine 2 minutes to assemble 1 toy, so each new machine 

assembles 30 toys in 1 hour. If60% ofth巳 machines assemble 20 toys each hour and 40% assemble 30 toys 

246 



each hour, then the total number of toys produced by the machines each hour 1日（0.60n)(20) + (0.40n)(30) = 

24n. The p巳rcent increase in hourly production is 

The correct answer is A. 

PS10339 

24n-20n 1 

20n 

一

－
－

5 or 20%. 

64.认Then a subscription to a new magazine was purchased form 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 regul缸 monthly price for 27 months, what was the value of m ?

A. 18

B. 24

C. 30

D. 36

E. 48

Algebra Percents 

Let P repres巳nt the re伊lar monthly price of the magazine. The discounted monthly price is then 0.75P. 

Paying this price for m months is 巳quivalent to paying the regular price for 27 months. Therefore, 0. 75mP = 

27 

27P and so 0.75m = 27. It follows that m = 0. 75 = 36.

The correct answer is D. 

PS10422 

65. 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 pric巳s of the items sold, how 

many items were sold at the garage sale?

A. 33

B. 34

C. 35

D. 36

E. 37

Arithmetic Operations with Integers 
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If the price of th巳 radio was the 15th highest price, there were 14 items that sold for prices higher than the 

price of the radio. If the price of the radio was the 20th lowest pric巳， there were 19 items that sold for prices 

lower than the price of the radio. Therefore, the total number of items sold is 14 + 1 + 19 = 34. 

The correct answer is B. 

PSI 1738 

66. Half of a large pizza is cut into 4 巳qual-sized pieces, and the other half is cut into 6 equal-sized pieces. If a

person were to eat 1 of th巳 larger pieces and 2 of the smaller pi巳ce日， what fraction of the pizza would

remain uneaten?

A. 

5
－
四

B. 

C. 

7
－

u

 

D. 

吨4
－

『3

E. 

Arithmetic Operations with Fractions 

1 1 1 

Each of the 4 equal-sized pieces r叩resents :8 of the whole pizza since each slice is 4 of 2 of the pizza. 

1 1 

Each of the 6 equal-sized pieces represents 12 of the whole pizza since each slic巳 is 6 of 2 ofth巳 pizza.

The fraction of the pizza remaining after a person eats one of the larger pieces and 2 of the smaller pieces is 

_

[
t

+2

（古）L ＿（抖）＝寺＝去去

The correct answer is E. 

PS14293 
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1 l I I 

4 16 64 _ 4 
67. If a = 1 + + + and b 1 ＋ αthen what is the valu巳 of a b?

A. 

B. 

l
一
甜

C. 

1·
－

4

D. 

E. 

Arithmetic Operations with Fractions 

1 1 1 1 1 1 1 

Giv，巳n that a = 1 + 4 + 16 + 64 it follows that 4α＝ 4 + 16 + 64 + 256 and so b = 1

- ..!. .1.. ....L 11+!+1..＋土I f 1＋.！＋..！.＋.！.＋」－ l ....L 
+ 4 + 16 + 64 + 256 Then α b = \ 4 1l,6 64) \ 4 16 64 256) = 256

The correct answer is B.

PSIOl 74 

68. 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 ord町， which of the following could NOT be her final score?

A. -4

B. -2

C. 

D. 5

E. 6

249 



Arithmetic Applied Problems 

If x represents Anne ’s score on the third trial, then Anne ’s final score is either I + 2（一I)+ 3x = 3x 一 l or 一l

+ 2(1) + 3x = 3x + I, where x can have the value 2, I, 0, 1, or 2. The following table shows Anne ’s final

score for each possibl巳 value ofx.

X 3x 1 3x+ 1 

2 -7 5 

--4 2 

。

2 4 

2 5 7 

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

The correct answer is E. 

PS00111 

69. For all positiv巳 int巳g巳rs m and v, th巳 expr巳ssion m 0 v represents the remainder when m is divided by v.

孔/hat is th巳 value of ((98 0 33) 0 17) (98 0 (33 0 17)) ?

A. 10

B. -2

C. 8

D. 13

E. 17

Arithmetic Operations with Integers 

First, for ((98 e 33) e 17), determine 98 e 33, which equals 32, since 32 is the remainder when 98 is 

divided by 33 (98 = 2(33) + 32). Then, determin巳 32 0 17, which 巳quals 15, since 15 is th巳 remainder when 

32 is divid巳d by 17 (32 = 1(17) + 15). Thus, ((98 0 33) 0 17) = 15. 

Next, for (98 e (33 e 17)), determine 33 e 17, which 巳quals 16, since 16 is the remainder when 33 is 

divided by 17 (33 = 1(17) + 16). Th钮， determine 98 0 16, which equals 2, since 2 is th巳 remainder when 

98 is divid巳d by 16 (98 = 6(16) + 2). Thus, (98 0 (33 0 17)) = 2. 

Finally, ((98 0 33) 0 17 (98 0 (33 0 17)) = 15 2 = 13. 

The correct answer is D. 
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PSl3841 

70. The chart above shows year-end values for Darnella’s investments. For just the stocks, what was the

increase in value from y巳ar-end 2000 to year-end 2003 ?

A. $1,000

B. $2,000

C. $3,000

D. $4,000

E. $5,000

Arithmetic Interpretation of Graphs 

From th巳 graph, the year-end 2000 value for stocks is 9,000 - 6,000 = 3,000 and the year-end 2003 value 

for stocks is 10,000 5,000 = 5,000. Therefore, for just the stocks, the increase in value from year-end 

2000 to year-end 2003 is 5,000 - 3,000 = 2,000. 

The correct answer is B. 

PS05775 

12 

35 71. If the sum of the reciprocals of two consecutive odd integers is , then the gr巳ater of the two int巳gers is 

A. 3

B. 5

C. 7

D. 9

E. 11
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Arithmetic Operations with Fractions 

1 1 a+b 12 

a+ b _ ah · 35 The sum of the reciprocals of 2 integers，αand b, is Therefore, smce is the sum of the 

reciprocals of 2 consecutive odd integers, the integers must be such that their sum is a multiple of 12 and 

12 

35 their product is th巳 same multiple of 35 日o that the fraction reduces to . Considering th巳 simplest case 

wher巳α＋ b = 12 and ab= 35, it is easy to se巳也at the integers are 5 and 7 since 5 and 7 are the only factors 
of35 that ar巳 consecutive odd integers. The larger of these is 7. 

Algebraically, if a is the greater of th巳 two integ巳rs, then b ＝α－ 2 and 

a+(a-2) 
12 

a(a-2) 
35 

12 
2a-2 

a(a-2) 
35 

35(2α 2) 12α（α 2) 

70α 70 12α2 24α 

。 12α2 94α＋ 70 

。 2(6α 5）（α 7) 

5 

Thus, 6α 5 = 0, so a = 6, or a 7 = 0, soα＝ 7. Since a must be an integer, it follows thatα＝ 7. 

The correct answer is C. 

PS05916 

72. What is the sum of the odd integers from 35 to 85, inclusive?

A. 1,56 0

B. I 500

C. 1,240

D. 1,120

E. 1,100

Arithmetic Operations on Integers 

Th巳 odd integers from 35仕rrough 85 form an arithmetic S巳quence 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: 
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1st term 35 = 35 

2nd term 37 = 35 

3rd term 39 = 35 

4th te口n 41 = 35 

+ 1(2)

+ 2(2)

+ 3(2)

26th term 85 = 35 + 25(2)

Sum = 35(26) + (1 + 2 + 3 + ... + 25)(2) 

35(26) + 
(25)(26) 

(2) "' 

see note below 

910 + 650 

1,560 

Note that ifs = 1 + 2 + 3 + ... + 25, then 2s = (1 + 2 + 3 + ... + 25) + (25 + 24 + 23 + ... + 1), and so

2s = (1 + 25) + (2 + 24) + (3 + 23）十. + (25 + 1) = (25)(26). Therefore, 

s ＝
旦旦旦i

Alternatively, to determine the number of odd integers from 35 to 85, inclusiv巳， consider that 3 of them (35, 

3 7, 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 （剖，83, and 8日，and so 

th巳 number of odd integers betw四n 35 and 85, inclusiv巳， is 3 + 5 + 5 + 5 + 5 + 3 = 26. Now, let S = 35 +

37 + 39 + ... + 85. Then, S = 85 + 83 + 81 + ... + 35, and it follows that 2S = (35 + 85) + (37 + 83) + (39 +

81) + ... + (85 + 35) = (120)(26）.卫ms, S = 35 + 37 + 39 + ... + 85 = 

(12时（26)

2 = 1,560.

The correct answer is A. 

PS21080.02 

73. For all numb巳rs a, b, c, and d

a b 

C d 
is defined by th巳 equation

ιU
 

C
 

JU
 

RM
 
一

－

ιU

Ju
 

a

c

 

Which of the 

following is equal to 

s t 

1 3 ：：｜＋｜：： 
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A. 

s t 

1 5 

B. 

s t 

7 1 

C. 

s t 

5 7 

D. 

s -t

I 5 

E. 

s -t

I 7 

Algebra Formulas 

First, expand the given expression using the given definition. 

？B
f

 

qL
t

 

＋
 

叫A
A吁

4’’
 
－

J

t
3

5
咽i

= (3..r-t)-{-4t-2s)+ (2J-2t)= 3J- f +4t+ 2s+ 2s-2t= 75忖

Next, compare the result, 7s + t, with the expanded versions of the answer choices. 

I s t 
I- 5s-t

A. 1 S: -
(not corr巳ct)

1
5 t 

I= s- 7,
B. 

7 1 (not 

I 
s t 

I= 7s-5·t
C. 5 7 (not corr巳ct)

I s 千川
D. 1 5 (not correct) 

Is -t
I
＝川

E.
1 7 (correct) 

The correct answer is E. 

PS00777 

74. In a certain sequen白， 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 sequ巳nce is b巳tween

A. 0.0025 and 0.025
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B. 0.00025 and 0.0025

C. 0.000025 and 0.00025

D. 0.0000025 and 0.000025

E. 0.00000025 and 0.0000025

Arithmetic Sequences 

1 

Let an represent the nth term of the sequence. It is given that each term after the first term is 2 the 

pr巳vious term and that 0.0001 ＜αIO< 0.001. 

Then for 

0.0001 队001au，�＜au <
2’

0.00005 . 0.0005 
－－－－－〈吨

:l
<-

or 0.00005 ＜ α11 〈 。.0005.

For α12, 
2 2 or 0.000025 ＜ α12 < 0.00025. Thus, the twel丘h term of the 

sequence is between 0.000025 and 0.00025. 

The correct answer is C. 

PS04765 

75. A certain drive-in movie theater has a total of 17 rows of parking spaces. There are 20 parking spac巳s in the
first row and 21 parking spaces in the second row. In each subsequent row ther巳 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

巳 596

D. 632

E. 692

Arithmetic Operations on Integers 

Row Number of parking spaces 

1st row 20 

2nd row 21 

3rd row 21 ＋ 1(2) 
4th row 21 ＋ 2(2) 

17th row 21 ＋ 15(2) 
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Then, letting S represent the total numb巳r of parking spaces in the th巳ater,

8= 20 + (16)(21) + (1 + 2 + 3 + ... + 15){2} 

= 20+.336 ＋尘血（2) s四 note below

= 356 +240 
-

=596 

Note that ifs = 1 + 2 + 3 + ... + 15, then 2s = (1 + 2 + 3 + ... + 15) + (15 + 14 + 13 + ... + 1), and so 2s = 

(1 + 15) + (2 + 14) + (3 + 13) + ... + (15 + 1) = (15)(16). Therefore, s = 

(15)(16} 

2 

The correct answer is C. 

PS10810 

76. Ada and Paul received their scores on thr由印刷 On the first test, A巾’s score was 10 points higher than
Paul ’s score. On the second test, Ada’s score was 4 points higher than Paul ’s score. If Paul ’s average
(arithmetic mean) score on th巳 three tests was 3 points higher than A巾’s average score on the three te邸，

then Paul ’”core on the third test was how many points higher than Ada ’”core?

A. 9

B. 14

C. 17

D. 23

E. 25

Algebra Statistics 

Let al，α2, and a3 be A巾’s scores on the first, s巳cond, and third tests, respectively, and let p 1, p2, and p3

be Paul ’s scores on the first, second, and third tests, respectively. Then, Ada ’s average score 

1日

a1 +a2 +a3 

3 and Paul ’s av巳:rage score is 
户1 ＋ 户2 + p3

3 But, Paul ’s average score is 3 points higher 

than Ada's average score, so 

Pi + Pi + Pl = 1'21 + a2 + a1 
+ 3

3 .3 . Also, it is given that ai = p1 + 10 

= 'I.) +4 
and 2 r2 , so by notu

－
－

 
4’也。3

·hUUQO

Pi + P2 + p3 _ (A +lO)+(p2 +4)+a3 . 咱

3 3 

Then, Pi + P2 + p'J =(pl + lO)+(p.J:. +4)+ ll3 +9 
and so p3 ＝α3 + 23. On也巳 出ird te叽Paul ’s

score was 23 points higher than Ada's score. 

The correct answer is D. 

256 



PS06180 

77. The price of a certain stock increased by 0.25 of 1 p巳rcent on a certain day. By what fraction did the price

of the stock increas巳 that day?

A. 

1 

2,500 

B. 

1
一
明

C. 

D. 

1
－

E

E. 

1
－

4

Arithmetic Percents 

It is given that the price of a certain stock increased by 0.25 of 1 percent on a certain day. This is equivalent 

王土， （站出） (i）（击）古
The correct answer is B. 

PS03831 

78. For each trip, a taxicab company charges $4.25 for the first mile and $2.65 for each additional mile or 

fraction ther，巳of. If the total charge for a certain trip was $62.55, how many miles at most was the trip?

A. 21

B. 22

C. 23

D. 24

E. 25

Arithmetic Applied Problems 
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II. 

III. 

II. 

III. 

Subtracting the charge for the first mile I巳aves a charge of $62.55 $4.25 = $58.30 for the miles after the 

58.30 

first mile. Divide this amount by $2.65 to find the number of miles to which $58.30 corresponds: 2.65 =

22 miles. Therefore, the 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. 

The correct answer is C. 

PS12857 

79. When 24 i日 divided by the positive integer n, the remaind巳r is 4. Which of the following statements

about n must be true?

n 1s even. 

n is a multiple of 5. 

n is a factor of 20. 

A. III only 

B. I and II only 

C. I and III only 

D. II and III only 

E. I, II, and III 

Arithmetic Properties of Numbers 

Since th巳 remainder is 4 when 24 i日 divided by the positive integer n and the remainder must be less than 

the divisor, it follows that 24 = qn + 4 for some positive integer q and 4 < n, or qn = 20 and n > 4. It 

follows that n = 5, or n = 10, or n = 20 since these are the only factors of 20 that exc四d 4.

n is not necessarily even. For example, n could be 5. 

n is necessarily a multiple of 5 since the value of n is either 5, 10, or 20. 

n is a factor of 20 since 20 = qn for some positive int巳ger q.

The correct answer is D. 

PS80871.02 

80. Terry needs to purchase some pipe for a plumbing job that requires pipes with lengths of 1 ft 4 in, 2 ft 8 in, 3

ft 4 in, 3 ft 8 in, 4 ft 8 in, 5 ft 8 in, and 9 ft 4 in. The store from which Terry will purchase the pipe sells

pip巳 only in 10-ft lengths. If each 10』length can be cut into shorter pieces, what is the minimu日1 number 

of 10-ft pipe lengths that Terry n巳eds to purchase for the plumbing job? 

(Note: 1位＝ 12 in) 
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A. 3

B. 4

C. 5

D. 6

E. 7

Arithmetic Operations with Integers; Measurement Conversion 

The 7 lengths of pipe Terry ne巳ds total 30 feet plus 8 inch巳s, which m巳：ans Terry will need to buy at least 4 

pipes, each 10 f巳et long. Four pipes will suffice if Terry cuts pi巳ces of the following lengths: 

1st pipe: 9 fi巳et 4 inches (with 8 inches left) 

2nd pipe: 5 feet 8 inches and 3 feet 8 inches (with 8 inches left) 

3rd pipe: 4 feet 8 inches, 3 feet 4 inches, and 1 foot 4 inches (with 8 inches left) 

4th pipe: 2 feet 8 inches (with 7 feet 4 inches left) 

The correct answer is B. 

PS12759 

81.认That is the thousandths digit in the decimal equivalent of

A. 0

B. 

C. 3

D. 5

E. 6

Arithmetic Place Value 

53, 106 

53 

5，四X)?

S.000 10,000 ’ ＝ ’ ＝ 0.0106 and the thousandths digit is 0.

The correct answer is A. 

Questions 82 to 158 - Difficulty: Medium 

PS67502.0l 
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82. If 2 the result obtained when 2 is subtracted from 5x is equal to the sum of 10 and 3x, what is the value

ofx?

A. 22

B. 。4

C. 。4

D. 18

E. 22

Algebra First-Degree Equations 

The result obtained when 2 is subtracted from 5x is 5x - 2, and the sum of 10 and 3x is 10 + 3x， 卫1巳refore,

1 1 

it is given that 2 of 5x 2 is equal to 10 + 3x, or 2csx 2) = 10 + 3x.

1 10 + 3x given

2(5x 2)

5x 2 20 + 6x multiply both sides by 2 

22 =x subtract both 5x and 20丘om both sides

The correct answer is A. 

PS48502.0l 

83. In a rectangular coordinate system, straight line k passes through points (0, 0) and (3, 2). Which of the

following are coordinates of a point on k ?

A. (9, 4)

B. (4, 9)

C. (-4, 6)

D. 间， 9)

E. 间，-4)

Geometry Simple Coordinate Geometry 

2-0 2 
m;;;;;-;;;;;-

.3-0 3 Line k has slope and y-intercept b

y ＝ 附 ＋ b ＝ �x+O y ＝ι

0. Therefore, an equation of

line k is J 
, or J 

. It follows that a point is on k if and only 
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2 

if 3 times the x-coordinate of the point is equal to the y-coordinate of the point. The table below shows

that, among the answer choices, only the point (--6, -4) i日 onk. 

x-coordinate 2 

3 times x-coordinate 

9 6 

4 8 

3 

--4 
－－ 

6 --4 

The correct answer is E. 

PS78502.0l 

84. If Car A took n hours to travel 2 miles and Car B took m hours to travel 3 miles, which of the following

express巳s the tim巳 it would take Car C, traveling at the average (arithmetic mean) of those rates, to travel 5

miles?

A. 

m一
叫

B. 

3n+2m 

JO(n+m) 

C. 

2n+3m 

5nm 

D. 

）
－

m
－

m

＋

3
自
－

＋

q
－

h

咽
E
E
·

·

．

，

E. 

叫－
M

忡
－ －
＋

LHPE
nH
 

R
J－
4，ι＝
 

Algebra Applied Problems 

This is a rate problem that can be solved by several applications of the formula 

rate × time = distance. 
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Let rA and rB be the rates, respectively and in miles per hour, of Car A and Car B. Then omitting units for 

r� ;;;;-
simplicity, for Car A this formula becomes rA × n = 2, or n , and for Car B this formula 

re = -

becomes rB × m = 3, or 闸
， Thus, the average of the two rat巳S

1(2 3) 1f 2m+3n'\ 3n+2m 
-(r.,., +rB }=-I→ － ｜＝ － ｜ 一一 ｜＝ 一一 ．

l rz m J 2 l mn J 2nm Therefc re ·

hours, that Car C traveled, then the above formula for Car C becomes 

or 

_ 2mn 10mn 
t=5X －一＝ －－－－一

3n+2m 3n+ 2m 

The correct answer is A. 

PS87502.0l 

x+k 

85. If x, y, and k are positive and x i日 less thany, then Y + k is

A. 

X 

B. greater than Y

X 

C. 巳qua! to Y 

X 

D. less than Y

X X 

y E. less than or greater than , depending on the value of k

3n+2m _ 
-xt=5

2mn 
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Algebra Ratios 

X <y 

kx ＜ 句y

xy+kx <xy ＋ 炒

x(y + k) < y(x + k) 

X < y(x+k) 
y+k 

X 
－

＜坦 ＋ k

y y ＋ 是

X+k X

Thus y + i >Y

given 

multiply by positive k 

addxy 

factor 

divide by positive y + k 

divide by positive y 

The correct answer is B. 

PS09502.0l 

86. Consider the following set of inequalities: p > q, s > r, q > t, s > p, and r > q. Between which two quantities

is no relationship established?

A. pandr

B. sand t

C. sandq

D. pandt

E. rand t

Algebra Order 

Using r > q and q > t gives r > t, so a relationship is 巳stablished between r and t. The correct answer is 

NOTE. 

Usingp > q and q > t giv巳s p > t, so a relationship is established betw巳enpand t. Th巳 correct answ巳r is 

NOTD. 

Using s > r and r > q gives s > q, so a relationship is established betwe巳n s and q. The corr，巳ct answer is 

NOTC. 

Using s > r, r > q, and q > t gives s > t, so a relationship is established betweens and t. The correct answer 

is NOTB. 

Alternately, th巳 diagram below shows th巳 given relationships and does not establish a relationship 

between p and r.
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7 飞

、 p ,,;,· .....'......,.,

The correct answer is A. 

PS68502.0l 

87. Carl averaged 2m miles per hour on a trip that took him h hours. If Ruth made the same trip in 3 h hours,

what was her average speed in miles per hour?

’n
 
m

tL
－

2dA

’n
 
m

叫J』
－

2dB

C. m

m

2Jw
－

A吁，hD

E. 3m

Algebra Applied Problems 

Using 

distance = rate × time, 

the distance Carl traveled on the trip was 2mh miles. Using rate 

dist an四

tJme Ruth’s rate 

2mh 

2 3-h -(2m) 
was 3 = 2 = 3m.

The correct answer is E. 

PS29502.0l 
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88. Of three persons, two take relish, two take pepper, and two take salt. Th巳 one who takes no salt takes no

pepper, and the one who takes no p巳pper tak巳s no relish.认Thich of the following statements must be true?

I. The person who takes no salt also takes no relish.

II. Any of the three persons who takes pepper also takes relish and salt.

III. The person who takes no relish is not one of those who takes salt.

A. I only 

B. II only 

C. III only 

D. I and II only 

E. I, II, and III 

Arithmetic Sets (Venn Diagrams) 

Although this problem can be solved by the use of a Venn diagram, it is probably simpler to use ordinary 

reasoning. The single person who takes no salt takes no pepper, and the single person who tak巳s no pepper 

takes no relish, so exactly one person does not take any of the由此e. Thu日， each of the other two people 

take all three. The table below shows these results where Person 1 does not take any of the three and 

Persons 2 and 3 each take all three. 

Person Relish Pepper Salt 

no no no 

2 yes yes yes 

3 yes yes yes 

The only person who takes no salt is Person 1, who also takes no relish, so I must be tru巳

The only people who take p巳pper are Persons 2 and 3, and each of them also takes relish and salt, so II 

must be true. 

The only person who takes no relish is Person 1, who is not a person who takes salt, so III must be true. 

The correct answer is E. 

PS88502.0l 

89. If a rectangle of area 24 can be partition巳d into exactly 3 nonoverlapping squares of equal area, what is the

length of the longest side of the r巳ctangle?

A. 2../2

B. 6

C. 8

D. &/2

E. 12,J主
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Geometry Rectangles 

B巳：cause the squares all have the same area, the 日ides of th巳 squar巳s all have the same len阱1. Lets be th巳

common side length of the squares. Then the area of on巳 of the squar巳s is s2 and the total area of the 3 

nonoverlapping squares is 3s2 From the given information, it follows that 3s2 = 24 , or s2 = 8, 

s= .J8= 2J2 or ＂旧 --v - The diagram below shows how these squares must be arranged in the rectangl巳

主：.../2 2../2 2../2 

d

From the diagram, it follows that the length of the longest side of the rectangle 

is l.J言＋2♂＋2./2 =6.J言

The correct answer is D.

12 

PS50602.0l 

90. In the figure abov巳， the area of the parallelogram is

A. 40

B. 24J3

C. 72

D. 48./3

E. 96

Geometry Quadrilaterals 

The area of a parallelogram is the product of its base and its height. Letting the length of the horizontal 

sides in the given fi伊re be the parallelogram ’s base, then the area of the parallelogram is the product of 12 

and the value of AC in the figur巳 below. To determine the value of AC, observe that MBC is a 30。
－60。

－90。

triangle with hypotenuse of length 8. Therefore, the side opposite the 30。 angle has 
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BC ；；；； ；但）；；；；； 4
length 品 and the side opposite the 

(12)(4'/3);;;;; 48J3 
Hence, the area of the parallelogram is \ ' 

Bι旦

4.J吉

4 C 

The correct answer is D. 

PS91602.0l 

12 

AC=../3(BC)= 4./3 

91. If the smaller of 2 consecutive odd integers is a multiple of 5, which of the following could NOT be the

sum of these 2 integers?

A. 8

B. 12

C. 22 

D. 52

E. 252

Algebra Operations with Integers 

Since the smaller of the 2 consecutive odd integers is a multiple of 5, let it be represented by Sn for some 

integer n. Then the other odd integer can be repr巳：sented by Sn+ 2. The sum of these two integers is 10n + 2. 

The sum is -8 when n ＝一l and Sn = (5）（一1) is odd. The sum is 12 when n = 1 and Sn = (5)(1) is odd. The 

sum i日 22 when n = 2, but Sn = (5)(2) is not odd. There is no need to check the D and E because it has been 

determined that 22 cannot be the sum of the 2 cons四utive odd integers. For completeness, th巳 sum is 52 

when n = 5 and Sn = (5)(5) is odd. The sum i日 252 when n = 25 and Sn = (5)(25) is odd. 

The correct answer is C. 

PS73602.0l 

C 

A B 
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92. In the figure above, if triangl巳S ABC, ACD, and ADE are isos臼les right triangles and th巳缸巳a of MBCis 6,
then the ar巳a ofMDEis

A

B

C

18 

24 

36 

D. 12..fi.

E. 24../2

Geometry Triangles; Pythagorean Theorem 

B巳：cause MBC is an isosceles r明t triangle with legs AB and BC, it follows that AB = BC and the area 

』（AB)(BC）斗（&)
2 』｛AB}2

= 6 
of MBC is � 品 It is giv巳n that the area of MBC is 6, and thus 垂

AB= .J12or (AB)2 = 12, or ＂品E Applying the Pythagorean theorem to MBC gives (AC)2 = (AB)2 ＋侣。2,

and hence 
( AC )

2 
亘 （♂)

2 

＋｛币t ＝ 阳2= 24 or AC = ./24. B… MCD is an

:-1. - I! AC nd cJ5 an AC = .../24 AC = CD = .../24 isosceles nl!ht trianQle with leQs d ’一 · • it follows that " - ' 

Applying the Pythagorean theorem to MCD gives (AD)2 = (AC)2 + (CD)2, and

h 
(AD)

2
=fJ军)

2
+{ $4)12 = 24+ 24= 48 AD = J48 � . rn ence 、 ， 、 ， or necause DJJ.JJE is an 

- - E 五百 nd DE an AD = ..J4S AD = DE = 48 isosceles ril!ht t ianl!le w·th 1 l!S d 冒
· - it follows that w… 

hence…

The correct answer is B. 
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PS93602.0l 

93. Each of 27 white I-centimeter cubes will have exactly one face painted red. If these 27 cubes are joined

tog巳ther to form one larg巳 cube, as shown above, what is the greatest possible fraction of the surface area

that could be red?

A. 

B. 

q
d
－

7
J
 

’
L
－

司4

C. 

’－－－
吨，』

D. 

5
－

04

E. 

Geometry Rectangular Solids and Cylinders 

All but one of the I-centimeter cubes, namely th巳 I-centimeter cub巳 m the center, has at least one face 

lying on the surface of the large cube. The great巳：st possible fraction of the surfac巳 ofth巳 large cub巳 will be 

red when 巳ach of these 27 - 1 = 26 non-center I-centimeter cubes is orient巳d so that its red face lies on the 

surface of the large cube. Since the surface of the large cube has 6 faces, each consisting of 9 faces from 

th巳 I-centimeter cubes, the surface of the large cube consists of a total of ( 6)(9) = 54 faces from the 

I -centimeter cubes. Therefore, the greatest possible fraction of the surface area that could be red 

26 13 

is 54 27 

The correct answer is B. 

PS44602.0l 
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94. The n♂ire above is constructed by s巳parating a circular region into 6 equal parts and rearranging the parts
as shown. If the diameter of the circle is d, what is the perimeter of th巳 figure above?

A. πd

B. 2πd

C. 1td+ 2

D. πd+d

E. 21td+d

Geometry Circles 

The perimeter consists of 6 arcs and 2 segments. The total length of th巳 6 arcs is th巳 circumference of the 

ti 

πd · le, which is Each segment is a radius of the circle with length 2 Therefore the perimet巳r of the

，d＋
 

dz

 

一一、ZBEEFJ
d－
2JEEEEt飞

q＆
 
＋

 

，
dz
 

c3
 

巳γA
 

mr
 

FH
 

The correct answer is D. 

PS54602.0l 

95. On a scale drawing of a triangul缸 pi巳ce of land, the sides of the triangle have lengths 5, 12, and 13
centimeters. If 1 centimeter on the drawing represents 3 met巳囚， what is the area, in square meters, of the
piece of land?

A. 90

B. 180

C. 240

D. 270

E. 540

Geometry Triangles; Area; Measurement Conversion 

Since S2 + 122 = 132, the piece ofland is in the shape of a right triangle. The lengths of the legs of the pi巳：ce
of land, in meters, are (3)(5) = 15 and (3)(12) = 36 sinc巳 l c巳ntimeter on the drawing represents 3 meters 

t(15）（到）
on the pi巳ce of land. Therefore, the ar饨， in square m巳ters, of the piece of land is 垂 ＝ 270 square 

meters. 

The correct answer is D. 

270 



3/ -........._4 

p 』－－－－百＿＿＿＿＿，：，， R

No悔：F哩IJE oot drawn to scale. 

PS05602.0l 

96. Which of the following giv臼 all possible values ofx in the figure above?

A. l<x<4

B. l<x<7

C. 3<x<5

D. 4<x<7

E. 5 <x< 12

Geometry Triangles 

B巳：caus巳 the sum of the lengths of two sides of a triangle must be greater than the length of the third s1巾，3

+ 4 = 7 > x and 3 + x > 4 or x > 1. Combining 7 > x and x > 1 gives 7 > x > 1 or 1 < x < 7.

The correct answer is B. 

PS15602.0l 

97. In the fi♂rre above, lines are drawn at th巳 vertices of th巳 quadrilateral as shown. What is the sum of the

degree measures of the marked angles?

A. 450

B. 360

C. 270

D. 240

E. 180

Geometry Angles 
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The sum of the marked angles is th巳 sum of 4 straight angles minus th巳 sum of th巳 interior angles of the 

quadrilateral or (4)(180) 360 = 360. 

The correct answer is B. 

PS25602.0l 

sl 2! 
98.卫1巳 dimensions of a ream of paper are "- inches by 11 inches by ιinches. The inside dimensions of a

carton that will hold exactly 12 reams of paper could be

l 
8宁

A. ιin by 11 in by 12 in

n

e

I

n

r飞d

e

咽且

11

句3

VJ

VJ

 

KU

10

 

n

n

 

11

匀，“

l

2

 

VJ

Y

 

LU

10

 

n

n

 

呵／

呵／

’’且

’EA

B

C

 D. 51 in by 66 in by 15 in

E. 102 in by 132 in by 30 in

Geometry Volume 

In cubic inches, the total volume of 12 reams of paper is 12(8.5 × l l × 2.5) = 2(8.5）× l l × 6(2.5) = 17 × 

1 l × 15, which is exactly the total volume represented by B. 

The correct answer is B. 

HHH
 
i

PS35602.0l 

99. In the racetrack shown above, regions I and III 缸巳 semicircular with radius r. If region II is rectan♂1lar and

its length is twice its width, what is the p巳rimeter of the track in terms of r ?

A. 2r （π ＋ 2)

B. 2r （π ＋ 4)

C. 2r （π ＋ 8)

D. 4r （π ＋ 2)

E. 4r （π ＋ 4)

Geometry Perimeter 
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The fi♂江巳 shows that th巳（v巳rtical) width of the racetrack is equal to the diameter of the semicircles, which 
is 2r, and thus the (horizontal) length of the rac巳track is 2(2r) = 4r. 卫1erefore, the perimeter of the 

racetrack, which consists of two s巳micircular arcs and two lengths of the rectangle, is 2(,r r) + 2(4r) = 
2r(1r + 4). 

The correct answer is B. 

PS85602.0l 

100. Thefi♂ue above, which is divided into 6 sectors of equal area, contains an arrow repres巳nting a spinner. If
the spinner is rotated 3,840 degrees in a clockwise direction from the position shown, which of the
following indicates the sector to which the 缸rnw on the spinner will point?

A. 卒

B. 口

。C. 

D. 己

。E. 

Geometry Angle Measure in Degrees 

3,840 32 2 

3,60 3 3 The spinner rotates 一 一10 I巳volutions, which can also be seen by observing that 3,840 

2 

degrees - 3,600 degrees = 240 degr巳臼 ＝ 3 of a revolution. After making 10 revolutions, the spinner i日

2 2 

back to the starting point and still needs to rotate 3 of the way around the circle. Since rotating 3 of the 
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way around th巳 circle is equivalent to rotating through 4 of the 6 s巳ctors of the circle, the spinner will point 

to the s四tor with the square. 

The correct answer is B. 

PS95602.0l 

101.认Then a r巳ctangular vat that is 3 feet deep is filled to 3 of its capacity, it contains 60 gallons of water.

l 
7-:::.

If ι gallons of water occupies 1 cubic foot of space, what is th巳 area, in square feet, of the base of the 

vat? 

A. 4

B. 8

C. 12

D. 150

E. 225

Geometry Rectangular Solids and Cylinders 

2 2 

认Then filled to 3 capacity, the vat contains 60 gallons of water (i.e., 3 ( capacity) = 60), and so when it i日

90 
-:-(60) 

7.5 filled to capacity it contains 岳 = 90 gallons of water, which occupies = 12 cubic fi et. 

If A represents the area of the bas巳 of the vat, in square feet, then the volume of the vat 1日 3A = 12 cubic 

feet, and hence A= 4. 

The correct answer is A. 

Q 

40ft 

p R 

PS06602.0l 
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102. The figure above repr巳sents an ant巳nna tower with two guy wires that 巳xtend from point Q, 40 feet above
the ground, to points P and R as shown. If the two wires have equal length, approximately what is the total
length, in feet, of the two wires?

A. 60

B. 80

C. 100

D. 120

E. 180

Geometry Triangles; Pythagorean Theorem 

PR PRBecause PQ = QR, it follows that MQR is isosceles and the p町endicular from o ...--'-'· 

Ther毛fore, each of出巳right triangles in由e figure has legs that are 30直and 40武By the P刑iagorean

-J302 +402

theorem, PQ ＝ 咽 ＝ 50 and the total length of the two guy wires is 2(50 ft)= 100位

The correct answer is C. 

十

10cm 

PS16602.0l 

103. The figures above show a sealed container that is a right circular cylinder filled with liquid to 2 its

capacity. If the container is placed on its base, the depth of the liquid in the container is 10 centimeters and
if the container is placed on its side, the d巳pth of the liquid is 20 centimeters. How many cubic centimeters
of liquid are in the container?

A. 4,000π 

B. 2,000π 

C. 1,0001t 

D. 400π 

E. 200π 

Geometry Volume 
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1 

The figure on the right, which shows the cyl时

cylinder is 20 cm. The figure on the left indicates that the height of the liquid is 10 cm. Using V ＝ 附切，

where r is the radius and h is the height of the liquid in the cylinder, the volume of liquid in the cylin世ical

container is 1t'(20)2(10) = 4,000πcubic centimeters. 

The correct answer is A. 

PS26602.0l 

104. The figure above shows a drop-leaf table. With all four leaves down the tabletop is a square, and with all
four leav巳s up the tabletop is a circle.认That is the radius, in meters, of th巳 tabletop when all four leaves are
up?

1 

A. 2

J2 

B. 2

C. 

D. ./2

E. 2

Geometry Triangle 
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The fi织江巳 above shows th巳 circular tabletop viewed from above. The diameter of the circle is th巳 diagonal
of the square, which is 1 meter on a sid巳. By the Pythagorean theorem, the diagonal

is� = ../2 mete…d阳adius is 2 meters.

The correct answer is B.

PS36602.0l 

105. If the diameter of a circular skating rink is 60 meters，也巳缸ea of the rink is approximately how many square
meters?

A. 90

B. 180

C. 900

D. 2,800

E. 10,800

Geometry Circles

If the diameter of the circular skating rink is 60 meters, th巳n the radius is 30 meters and the area

is 峭的
2

= 900,r square meters. Assuming the value of 1r to be slightly g创er than 3, the rink is

approximately 2,800 square meters.

The correct answer is D.

PS46602.0l 

106. What is the greatest number of blocks 8 centimeters by 6 centimeters by 9 centimeters that will fit into a
storage space that is 60 centimeters by 72 centimeters by 96 centimeters?

A. 60

B. 840

C. 896

D. 960

E. 1,080

Geometry Volume

Th巳 volume of the storage space is 60 × 72 × 96 and each block is 6 × 8 × 9, so the number of blocks that
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The correct answer is D. 

PS56602.0l 

107. Eight light bulbs numbered 1 through 8 are arrang巳d in a circle as shown above. Th巳 bulbs 缸e wired so that

巳very third bulb, counting in a clockwise direction, flashes until all bulbs have flashed once. If the bulb

numbered 1 flashes first, which numbered bulb will flash last?

A. 2

B. 3

C. 4

D. 6

E. 7

Arithmetic Properties oflntegers 

The easiest way to do this problem might be by just counting 巳very third bulb going clockwise around th巳

circle starting at Bulb 1, which flashes, skipping 2 bulbs and getting to Bulb 4, which flashes, skipping 2 

bulbs and getting to Bulb 7, which flashes, skipping 2 bulbs and getting to Bulb 2, which flashes, skipping 

2 bulbs and getting to Bulb 5, which flashes, skipping 2 bulbs and getting to Bulb 8, which flashes, 

skipping 2 bulbs and getting to Bulb 3, which flashes, and finally skipping 2 bulbs and getting to Bulb 6, 

which flashes. Now, all 8 bulbs have flashed once and the last one to flash was Bulb 6. 

The correct answer is D. 

Closing Prices of Stock X 

During a Certain Week 

(in dollars) 

岛fonday Tuesday Wednesday Thursday Friday 

21 19 22 24! 23 

2 

PS28580.02 
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108. A certain financial analyst defines th巳
“volatility” of a stock during a given week to be the result of the

following procedure: find the absolute value of the difference in the stock ’ s closing price for each pair of

consecutive days in the week and then find the average (ari出metic mean) of these 4 values. What is the

volatility of Stock X during the w巳巳k shown in the table?

A. 0.50

B. 1.80

C. 2.00

D. 2.25

E. 2.50

Arithmetic Statistics 

The volatility of Stock X during the week is the average of the 4 values associat巳d with th巳 4 pairs of 

consecutive days during the week. 

(Mon& Tue)+(Tue& Wed)+(Wed缸Thu）＋（古tu&Frl)
4 

119-2到＋122-191+1且ι 叫＋123-24.51
4 

＝｜」I +131 +12.s1 中I-LSI= 2+3+2.5+1.5 亘 旦＝2.25
4 4 4 

The correct answer is D. 

PS29580.02 

13x-51 
Y ＝ � 

109. If －且 － ..:) , for what value of x will the value of y be greatest? 

A. 5

B. 

当IH
－

EJV

C. 。

D. 

3
－

5

E. 

5
－

3
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Algebra Functions; Absolute Value 

Since the absolute value of any real number is greater than or equal to zero, it follows that l3x - 51三O Also, 

for any real number x we have x2三0, and hence f三 O Subtracting 3 from both sides of the last inequality 

gives -x2 - 3三 －3 .  Therefor毡，the numerator of th巳 expression for y is greater than or equal to zero and the 

denominator of the expression for y is negative. It follows that the valu巳 of y cannot b巳 greater than 0. 

x＝干
How巳ver, the valu巳 of y is 巳qual to O when l3x - 51 = 0, or 3x - 5 = 0, or J

＇ 卫1erefore, the value 

of x for which the valu巳 ofy is greatest (i.e., wherry= 0) is X 3

The correct answer is E. 

PS22680.02 

110. What values of x hav巳 a corresponding valu巳 of y that satisfies both布＞Oand砂 ＝x+y?

A. X 王一1

B. -1< X 三 0

C. 。＜ X 三l

D. x>l

E. All real numbers

Algebra Equations; Inequalities 

First, use xy = x + y to solve for yin terms of x.

xy = x + y given 

xy-y =x 

y(x-I)=x 

subtract y from both sides 

factor 

y = .....::!..... divide both sides by x - 1 
血 － 1

Note that the division by x 一 l requires x笋 1, and thus x = l needs to be considered separately. However, 

ifx = 1, then砂 ＝x+y b巳comes y = 1 + y, which is not tru巳 for any value of y.

ψ ＝－王－ －ι－ ＞0
Using " x- :1, it follows that the in巳qual町 xy > 0 is 巳quivalent to X -1 . Since x2 三Ofor each 

2 
X 

value of x, the quotient X - 1 can only be positive when x -::j::. 0 and x 一 l is positiv巳， or whenx > 1.

Alternatively, the corr巳ct answer can be found by eliminating the incorr巳ct answers, which can be 

accomplished by considering the endpoints of the intervals given in the answer choices. 
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1 
y 二 τ

Case 1: If x = 1, then xy = x + y becomes y = 1 + y, or L. . However, in this

叮 ＝ （一叫』）
case \. L. I is negative, and thus xy > 0 is not true. Therefore, the answer cannot be A or E. 

Case 2: If x = 0, then xy = 0, and thus xy > 0 is not tru巳 Therefore, the answer cannot b巳 B orE. 

Case 3: If x = 1, then布 ＝ x+y b巳：comes y = 1 + y, which is not tru巳 for any value of y. Th巳refore, the 

answer cannot be C or E. 

Since the answer cannot be A, B, C, or E, it follows that the answer is D. 

The correct answer is D. 

PSI 7680.02 

111. Employee X
’s annual salary is $12,000 more than half of Employ巳e Y’s annual salary. Employee Z

’s

annual salary is $15,000 more than half of Employ，巳巳 X
’s annual salary. If Employee X

’s annual salary is

$27,500, which of the following lists these thre巳 people in order of increasing annual salary?

A. Y,Z,X

B. Y,X,Z

C. Z,X,Y

D. X,Y,Z

E. X,Z,Y

Algebra First-Degree Equations 

Letting x, y, and z represent the annual salary, in dollars, of Employee X, Employee Y, and Employee Z, 

respectively, the following information is given: 

X = 12,000 + -? 
(1) L. 

z=l5.000 ＋王
(2） ’ 2 

(3) X = 27,500 

From (1) and （句， it follows that 27,500 = 

12,000 + 2 or y = 2(27,500 一 口，000) ＝刀，000. From (2) and （匀， it follows that z = 15,000

27 咽 500
+ 2 = 28,750. Therefore, x < z < y. 

The correct answer is E. 

PS27680.02 
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C= j 0.1 0s, its三60, 000

! 0.10s + 0.04(s-60,000),if s >60 ,000
112. 飞

The formula above gives th巳 contribution C, in dollars, to a certain profit咄aring plan for a participant with 

a salary of s dollars. How many more dollars is th巳 contribution for a participant with a salary of $70,000 

than for a participant with a salary of $50,000 ? 

A. $800

B. $1,400

C. $2,000

D. $2,400

E. $2,800

Algebra Applied Problems; Formulas 

For a participant with a salary of $70,000, C = 0.1($70,000) + 0.04($70,000 $60,000) = $7,000 + $400 = 

$7,400. For a participant with a salary of $50,000, C = 0.1($50,000) = $5,000. The difference is $7,400 一

$5,000 = $2,400. 

The correct answer is D. 

PS39680.02 

3 

113. Next month, Ron and Cathy will each begin worki吨part-time at 5 of their respective current salaries. If

th巳 sum of their reduced salaries will be equal to Cathy ’s curr巳nt salary, th巳n Ron ’
S current salary is what

fraction of Cathy ’s current sala巧r?

A. 3

2

B. 5

C. 2

3

D. 5

2

E. 3

Algebra First-Degree Equations 
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Letting R and C, r，巳sp巳ctiv巳ly, represent Ron ’s and Cathy ’
S curr巳nt salari创， it is given 

3 3 3 2 5(2 l 2 
-R+-C=C -R=-C R 二－1-C 1=-C 

that 5 5 It follows that 5 5 and 3 飞 5 ) 3

The correct answer is E. 

PS84780.02 

114. David and Ron are ordering food for a busin巳ss lunch. David thinks that there should b巳twice as many
sandwiches as there are pastries, but Ron thinks the number of pastries should be 12 more than one-fourth
of the number of sandwiches. How many sandwiches should be ordered so that David and Ron can agr出

on the number of pastries to order?

A. 12

B. 16

C. 20

D. 24

E. 48

Algebra Simultaneous Equations 

Let S be th巳number of sandwiches that should b巳ordered and let P be th巳number of pastries that should 

P= 12+ l s 
be ordered. Then David desires S = 2P and Ron desires 4 

S = 2P given 

s 1 1 

2(12+ 4S)P= 12+ 4s 

S = ! distributive law
24+ 2S 
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The correct answer is E. 

PS34880.02 

115. The cost of purchasing each box of candy from a certain mail order catalog is v dollars per pound of candy,
plus a shipping charge of h dollars. How many dollars do巳s it cost to purchase 2 boxes of candy, one
containing s pounds of candy and th巳other containing t pounds of candy, from this catalog?

A. h + stv

B. 2h + stv

C. 2hstv

D. 2h +s + t+ V 

E. 2h + V (s + t)
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Algebra Formulas 

The cost, in dollars, to purchase the 2 box巳s of candy is the sum of 2 shipping charges and the cost 

of s + t pounds of candy. 

cost = (2 shipping charges)+ （ν）（s + t)

cost = 2(h) + （ν）（s + t)

cost = 2h ＋ ν（s + t)

The correct answer is E. 

PS16980.02 

1 6x3 +3χ2 -8.x-4 
X芋 － －＝－·

116. If 2' then 2x+ 1 

A. 
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B. 

C. 3x2 4

D. 3x-4

E. 3x+ 4

Algebra Factoring 

6x3 +3x2 -Sx-4 

2x+1 

(6x3 +3x2 ）一 （Bx+4) 
2x+1 gro叩

。＆帽、「』冒现FT4
 2x+1 

(3x2 -4)(2x+ 1) 
factor 

2x+1 

= 3x2 -4 。』FL
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Alt巳matively, sometimes it is easier or quicker to test one-variabl巳 expressions for equality by substituting 

a convenient value for the variable and eliminating answer choic巳s for which the value of th巳 expression in 

that answer choice does not 巳qual the value of the given expression. For example, choose x = 0, since 

calculations for x = 0 are minimal. Th巳n, as shown in th巳 table

below, 
3x2 十立x-8=-8

2 and 3x + 4 = 4 ne讪巳r of which 
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巳quals斗，so answer choices A and E can be eliminated. Another conv巳nient value to choose for x is I. 

There is no n巳ed to evaluate answer choices A and E at I since they hav巳 alre在dy b巳en eliminated. As 

6x
3 

+ 3x2 -8x - 4 2 3 1 x= 1. =-1 3x +-x-4= -1:--l 
shown, when ’ 2.x + 1 , but 2 2 , so answer choice 

B can be eliminat巳d. A third convenient value for x is -1.卫1ere is no n巳ed to evaluat巳 answer choices A, B, 

and E at 1 since they have already b巳en eliminated. As shown, 

.. 6x3 + 3x2 - 8x - 4 .. x=-.1. =-.1.
wh巳n ’ 2x + 1 but 3x 4 = 7手 l so answer choic巳 D can be 

eliminated. Note that, if x ＝ 一l had been chosen initially, A, B, D, and E would have been eliminated 

immediately 

smce 
咱i千F

1
－

2
 

6
 

一－nδ
 

x
3
－

2
 

＋
 

呵J 3x2 + 1 x-4=-2lt:--t3x-4 =-7-:t.-1 
2 2

’
and 

3x + 4 = 1 -::j::. 1. 

x = O x = l x = 1

6x3 +3x1 -8x-4 
斗

2x 十1

A 3x2 +l 血－8 8 

2 

B 3x1 ＋主x-4 斗

2 

C 3x2 4 -4 

D 3x 4 -4 7 

E 3x+ 4 4 

The correct answer is C. 

PS29980.02 

117. If x2 
+ bx + 5 = (x + c )2 for all numbers x, where b and c are positive constants, what is th巳 value of b?

A. ,,/5

B. 飞江U

C. 2J5

D. 2Ji画

E. 10
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Algebra Second-Degree Equations 

Given that x 2 + bx + 5 = (x + c沪，sine巳 （x + c)2 = x 2 + 2cx + c 2, it follows that 5 = c 2 and b = 2c. The 

possible values of c are -"\{5 and .J5, b1川nee c is positive, c = .J5 and h = 2c = 2$

The correct answer is C. 

PS08090.02 

118. Last y巳ar Shannon list巳ned to a certain public radio station 10 hours per week and contributed $35 to th巳

station. Of th巳 following, which is clos巳st to Shannon’s contribution per minute of list巳ning tim巳 last year?

A. $0.001

B. $0.010

C. $0.025

D. $0.058

E. $0.067

Arithmetic Measurement Conversion 

Sinc巳 there ar巳 52 we巳ks in l year and 60 minutes in 1 hour, 10 hours per w巳：ek is 巳quivalent to (10)(52)(60) 

35 

= 31,200 minutes p巳r year. Shannon ’s $35 contribution is then 31, 200 dollars per minute, which i日

closest to $0.001 per minute. 

The correct answer is A. 

PS97190.02 

119. Each of th巳 20 巳mploy，巳es at Company J is to r巳：ceive an end-of-year bonus this y巳ar. Agnes will I巳ceive a
larger bonus than any other employee, but only $500 more than Cheryl will receive. Non巳 ofth巳 employees
will receive a smaller bonus than Cheryl. If the amount of money to be distributed in bonuses at Company J
this year totals $60,000, what is the largest bonus Agnes can receive?

A. $3,250

B. $3,325

C. $3,400

D. $3,475

E. $3,500

Algebra Applied Problems
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Sine巳 the total amount of th巳 bonus巳s is fixed, the largest possible bonus that Agn巳s can r巳C巳ive will occur 

when the total amount rec巳iv巳d by the 19 employees other than Agnes is the smallest possible. Let A be the 

bonus, in dollars, that Agnes receiv巳S Then, in dollars, Cheryl will receive (A - 500), and 四ch of the 

remaining 18 巳mployees will receive betw巳en但 500) and A. Therefore, the total amount received by the 

19 employe巳s other than Agnes is smallest when each of these 19 employees receives (A - 500) dollars. 

19(A 500) + A = 60,000 total of 20 bonuses is $60,000 

19A 9,500 + A = 60,000 distributive law 

20A 9,500 = 60,000 combine like terms 

20A = 69,500 add 9,500 to both sides 

A = 3,475 divide both sides by 20 

The correct answer is D. 

PS90731.02 

120. Beth, Naomi, and Juan raised a total of $55 for charity. Naomi raised $5 less than Juan, and Juan raised

twice as much as Beth. How much did Beth raise?

A. $9

B. $10

C. $12

D. $13

E. $15

Algebra Simultaneous Equations 

Let B, N, and Jbe the amounts raised, respectively and in dollars, by Beth, Naomi, and Juan. 

B+N+J = 55 

N = J 5

given 

given 

J = 2B given 

J = 55 B N subtract B + N from both sides of first equation 

J = 55 B υ 5) N= J 5

2B = 55 - B (2B 5) J = 2B 

B = 12 solve for B 

The correct answer is C. 

PS16731.02 
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121. The set of solutions for the equation (x2 -25)2 ＝对一lOx + 25 contains how many real numbers?

A. 0

B. 

C. 2

D. 3

E. 4

Algebra Second-Degree Equations 

。2 25)2 

。＋ 5)2(x 5)2 

。＋ 5)2(x 5)2 。 5)2

(x 5)2[(x + 5)2 1] 

= x2 I Ox+ 25 given 

= (x 5)2

=O 

=O 

factor 

subtract (x 5)2 

factor 

。 5)2[(x + 5) l][(x + 5) + 1] = 0 factor 

。 5)2(x + 4)(x + 6) =O subtraction, addition 

Thus the solution set of (x 2 -25)2 = x2 一1 Ox + 25 contains 3 r巳al numbers: 5，斗，and--6.

The correct answer is D. 

PS67941.02 

122. An aerosol can is designed so that its bursting pressure, B, in pounds per squar巳 inch, is 120% of th巳

pressure, F, in pounds per square inch, to which it is initially filled. Which of the following formulas

expresses the relationship betwe巳n B andF ?

A. B= l.2F

B. B= 120F

C. B= 1 + 0.2F

D. 

g _ _f_
1.2 

E. 

自 ＿ !l

Algebra Formulas; Percents 

We are given that B is 120% of F, so B = (120%)F, or B = l .2F. Not巳 that both B and F ar巳 given in 

pounds per square inch, so there are no unit conversions involved. 

The correct answer is A. 

PS00986 
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123. The average (arithmetic mean) of the positive integers x, y, and z is 3. If x < y < z, what is the greatest

possible value of z ?

A. 5

B. 6

C. 7

D. 8

E. 9

Algebra Inequalities 

.x＋主＋ z 3, 
It is giv巳n that J or x + y + z = 9, or z = 9 + ( x y). It follows that the greatest possible 

value of z occurs when -x - y ＝一－（x + y) has the greatest possible value, which occurs when x + y has th巳

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 is 9 - 1 - 2 = 6. 

The correct answer is B. 

PS14087 

124. The product of 3,305 and the I -digit integer x is 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 

A. {l, 3, 5, 7, 9}

B. {l, 3, 5, 7, 9}

C. {3, 5, 7, 9}

D. {5, 7, 9}

E. {5, 7, 9}

B 

{O, 1, 2, 3, 4, 5, 6, 7, 8, 9} 

{l, 3, 5, 7, 9} 

{l, 5, 7, 9} 

{l, 5, 7} 

{l, 5, 9} 

Arithmetic Properties of Numbers 

Since the products of 3,305 and 1, 3,305 and 2, and 3,305 and 3 ar巳 the 4-di♂t integers 3,305, 6,610, and 

9,915, respectively, it follows that x must be among the I-digit integers 4, 5, 6, 7, 8, and 9. Also, sinc巳 the

units digit of the product of 3,305 and x is 5, it follows that x cannot be 4 (product has units digit 0), 6 

(product has units di♂t 0), or 8 (product has units digit 0）.卫1erefore, A = {5, 7, 9}. The possibilities 
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for y will be the hundreds digits of the products (3,305)(5) = 16,525, (3,305)(7) = 23,135, and (3,305)(9) = 

29,745.卫lU日，y can be 5, 1, or 7, and so B = {l , 5, 7}. 

The correct answer is D. 

PS07001 

1 X 
X Y7125. If x and y are integers such that 2 < x 三8 and 2 <y 三9, what is the maximum value of 

A. 

l
－

s

 

句3

B. 。

C. 

1
－

4

D. 

E. 2

Algebra Inequalities 

1 却

X V Because x and y are both positive, the maximum value of J will occur when the value of X is 

X 

maximum and the value of Y is minimum. The value of X is m阻imum when the value of x is minimum 

X 

or whenx = 3. The value of Y is minimum when the value ofx is minimum (or whenx = 3) and the value 

l ＿丘 1 3

ofy is maximum (or wheny = 9). Thus, the maximum value of X y is 3 9 =O. 

The correct answer is B. 

PS01875 
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126. It巳ms that are purchased together at a certain discount store are priced at $3 for the自rst item purchas巳d and

$1 for each additional item purchased. What is the maximum number of items that could be purchased

tog巳ther for a total price that is less than $30 ?

A. 25

B. 26

C. 27

D. 28

E. 29

Arithmetic Applied Problems 

After the first item is purchas巳d, $29.99 $3.00 = $26.99 remains to purchase the additional items. Since 

the price for each of the additional items is $1.00, a maximum of 26 additional items could be purchased. 

Therefore, a maximum of 1 + 26 = 27 items could be purchased for less than $30.00. 

The correct answer is C. 

PS00774 

127.认That is the least integer z for which (0.000125)(0.0025)(0.00000125）× I Oz is an int巳g巳r?

A. 18

B. 10

C. o

D. 一10

E. 18

Arithmetic Decimals 

Considering each of the three decimal numbers in parentheses separately, we know that 0.000125 × 106 is 

the integer 125, 0.0025 × 104 is the integer 25, and 0.00000125 × 108 is the integer 125. We thus know that 

(0.000125）× 10＇ ×（0.0025）× 104 ×（0.00000125）× 108 = (0.000125)(0.0025)(0.00000125）× 106 × 104 × 

108 = (0.000125)(0.0025)(0.00000125）× 106 
+ 4 + 

8 = (0.000125)(0.0025)(0.00000125）× 1018 is the integer 

125 × 25 × 125. We th巳refore know that if z = 18, then (0.000125)(0.0025)(0.00000125） × lOz is an 

integer. 

Now, if the product 125 × 25 × 125 were divisible by 10, then for at least one integ巳r z less than 18, 

(0.000125)(0. 0025)(0.00000125） × lOz would be an integer. However, each of the three numb巳rs being 

multiplied in the product 125 × 25 × 125 is odd (not divisible by 2). We thus know that 125 × 25 × 125 is 

not divisible by 2 and is therefore odd. Because only even numbers ar巳 divisible by 10, we know that 125 × 

25 × 125 is not divisible by 10. We thus know that 18 i日 the least integer z such that 

(0.000125)(0.0025)(0.00000125）× 1 Oz is an integer. 

Note that it is not n巳cessary to perform the multiplication 125× 25 × 125. 
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The correct answer is A. 

PS08407 

128. 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 minut凶，what is the average length

per film, in minutes, for the new group of film日， in terms oft ?

t+; 
A. ,;;,

B. 

2
－

3
ιr也

C. 2lt+ 14

3 

D. t+ 2 

E. 

3
－

2
晶且

Arithmetic Statistics 

Let S denote the sum of the lengths, in minutes, of the 21 films in the ori♂nal group. Since th巳 av巳：rage

s -;;; t. 
length is t minutes, it follows that 21

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 S 66 + 52 = S 14. Therefore, th巳 average length of the resulting 21 films 

S-14 _ S 旦 t 2_
is 21 21 21. 3

The correct answer is B. 

PS08051 

129. 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

C. 8

D. 13

E. 1 9
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Geometry Surface Area 

The total weight of the box is the sum of the wei掉ts of the 4 lateral sides of the box and the bottom of the 

box. Since the sides of the box all have the same area and the sam巳 density throughout, the total weight of 

the box is 5 times the weight of a side of the box. In grams， 也巳weight of a side of the box 

(A crn
:2 )I 1.5 」叶 ，

\. cm l飞 f where A is the area of a side of the box in square centimeters. Since A = (50 

cm)(50 cm)= 2,500 cm2, the weight of a side of the box is (2,500)(1.5) = 3,750 grams = 3.75 kilograms. 

Therefo白， th巳 total weight of the box 1日 5(3.75)= 18.75 kilograms. 

The correct answer is E. 

PS03614 

130. A garden center sells a certain grass s巳巳d in 5-pound bags at $13.85 per bag, 10-pound bags at $20.43 per

bag, and 25-pound bags at $32.25 per bag. If a customer is to buy at least 65 pounds of th巳 grass seed, but

no more than 80 pounds, what is the least possible cost of the grass s巳ed that the customer will buy?

A. $94.03

B. $96.75

C. $98.78

D. $102.07

E. $105.36

Arithmetic Applied Problems 

Let x represent the amount of grass seed, in pounds, the customer is to buy. It follows that 65三x三80.

Since the grass seed is available in only 5-pound, 10-pound, and 25-pound bags, then the customer must 

buy either 65, 70, 75, or 80 pounds of grass seed. Because the seed is more expensive per pound for smaller 

bags, the customer should minimize the number of the smaller bags and maximize the number of 25-pound 

bags to incur the least possible cost for the grass seed. The possible purchas巳s are given in the table below. 

X Number of 25-pound Number of 10-pound 

bags bags 

65 2 

70 2 2 

75 3 。

80 3 。

The least possible cost is th巳n 3($32.25) = $96.75. 

The correct answer is B. 

PS12785 

Number of 5-pound Total 

bags cost 

$98.78 

。 $105.36 

。 $96.75 

$110.60 
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131.Ifx ＝一 ｜叫， which of the following must be true?

A. x = -w

B. x =w 

C. x2=w 

D. x2 =w2 

E. 到＝w3

Algebra Absolute Value 

Squaring both sides of x ＝一lwl gives x2 = （一lwl沪， or x2 = lwl2 ＝时

Alt巳matively, if (x, w) is equal to either of the pairs （一1,1) or （一l ，一1), then x ＝一lwl is true. However, each 

of the answer choices except x2 = w2 is false for at least one of these two pairs. 

The correct answer is D. 

PS04160 

132. A certain financial institution reported that its assets total巳d $2,377,366.30 on a certain day. Of this amount,

$31,724.54 was held in cash. Approximately what percent of the report巳d assets was held in cash on that

day?

A. 0.00013%

B. 0.0013%

C. 0.013%

D. 0.13%

E. 1.3%

Arithmetic Percents; Estimation 

The request巳d percent can be estimated by converting the values into scientific notation. 

AU
 

4
1J
 

m
－

M

 

L
－

gq垂

value as企action

n町ny
 

OA
 

恤

M
U
－

M

叫

L
U

－－

x

x

 

〉
－

o

－

o

h
m－

白

血－
M
ω

A
『
－

z
o

aa
z
r
o

n－

刀

口－

刀

1
＝
J

1
＝
I

－

q4

－

q品

convert to scientific notation 

= 3.172454 X 10-2 subtract exponents

2.3n36630 
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×

qJ－

叮品
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approximate 

= 1.5 × 10 2 

= 0.015 

= 1.5% 

convert to decimal fraction 

合
，．．

 

ne
 

c

 

γA
 
enr

 

06，．b
 

VJ

；
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·
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盯

m

α
 

A more detailed computation would show that 1.3% is a better approximation. How巳ver, in order to select 

the best value from the values given as answer choices, the above computation is sufficient. 

The correct answer is E. 

m

J一

脚

PS09820 

133. In the correctly worked addition problem shown, where the sum of the two-digit positive

integers AB and BA is the tlrree-digit integer AAC, and A, B, and C are different digits, what is the units

digit of the integer AAC?

A. 9

B. 6

C. 3

D. 2

E. o

Arithmetic Place Value 

Determine the value of C. 

It is given that (lOA + B) + (lOB +A)= IOOA + IOA + C or l lA + l lB = l lOA + C. Thu日， l IB- 99A = C, 

or l l(B 9A) = C. Therefore, C is divisible by 11, and O is th巳 only digit that is divisible by 11. 

The correct answer is E. 
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PS14060 

134. Planning is in progress for a fenced, rectangular playground with an area of 1,600 square meters. The graph

abov巳 shows the perimet町， in meters, as a function of the length of the playground. The length of the

playground should be how many meters to minimize the p巳rimeter and, therefore, the amount of fencing

needed to enclose the playground?

A. 10

B. 40

C. 60

D. 160

E. 340

Geometry Simple Coordinate Geometry 

Since values of th巳 perimeter ar巳 represent巳d on the vertical axis, the point on the graph that corresponds to 

the mini日mm perimeter is the point on the graph that has the least y-coordinate, which is (40,160）.卫1i日

point corresponds to a length of 40 met巳rs, which is what the question asked, and a perimeter of 160 

meters. 

The correct answer is B. 

PS89670.02 

135.卫1巳 hard driv巳， monitor, and printer for a certain desktop computer system cost a total of $2,500.卫1e cost

of the printer and mon阳together is equal to 3 of the cost of the hard drive. If the cost of the printer is 
$100 more than the cost of the monitor, what is the cost of the printer? 

A. $800

B. $600

C. $550

D. $500

E. $350
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Algebra Simultaneous Equations 

L巳tting d, m, and p, respectively, r，巳present the cost of the hard drive, monitor, and printer, the following 

equations are given:

(1) d + m + p = 2,500

，d

）

2
－

3

山川

＝

＋

 

m

m

 

＋

＝

 

p

p

 

、‘，／

、‘EY

匀，“

句、｝

，，‘飞

，，‘飞

主d id=2,500 
Using (2) and substituting J form+ pin (1) gives .l , from which d = 1,500. Then from 

(l),p + m = 1,000, but m = p 一 100 from （匀，日o2p 一 100 = 1,000, 2p = 1,100, andp = 550. 

The correct answer is C. 

3r 三 4s+5

Is Is; 5

PS06913 

136. Given the inequalities above, which of the following CANNOT be the value ofr?

A. 20

B. -5

C. 。

D. 5

E. 20

Algebra Inequalities 

Since Isl三5, it follows that -5三s三5. Therefore，一20三4s三20, and hence 一15三4s + 5三25. Since 3r三

4s + 5 (given) and 4s +5三 25 (end of pr巳vious sentenc时，it follows that 3r三 25. Among the answer 

choices, 3r三25 i日 false only for r = 20. 

The correct answer is E. 

PSI 1647 

137. If mis an even integer, vis an odd integer, and m > v > 0, which of the following r巳：presents the number of

巳ven integers less than m and greater than v ?

A.

川
一

2

B. 

C. 
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D. m-v-1

E. m-v

Arithmetic Properties of Numbers 

Since there is only one correct answer, one m巳thod of solving the problem is to choose values 

form and v and determine which of the expressions gives the correct number for these values. For example, 

if m = 6 and v = 1, then th巳re are 2 even integers less than 6 and greater than 1, namely the even integers 2 

and 4. As the table below shows, 

= 1.5 
m-v

2 1 

m-v-1 2 

2

= 2.5
m-v

2 

m V 1 = 4 

m V = 5 

m-v-1

2 is the only 巳xpression given that equals 2. 

m-iv-1

To solve this problem it is not necessary to show that 2 always gives the corr巳ct number of even 

integers. Howev巳r, one way this can be done is by the following method, first shown for a sp巳cific ex缸nple

and then shown in general. For the specific example, suppose v = 15 and m = 144. Then a list---call it the 

first list--Df the even integers gr巳ater than v and less than m is 16, 18, 20, ... , 140, 142. Now subtract 14 

( chosen so that the s巳cond list will begin with 2) from each of the integers in the first list to form a s巳cond

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 1日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. (No旬，for

example, that m -4 -(v -1) = m -v -3.) 

Finally, divid巳四ch of the integers (all of which ar巳 巳ven) in th巳 second list by 2 to obtain the third list: 1, 2, 

m-v-3 m一 叨 － 1 m-v-1

3, . 2 2 . Since the number of integers in the third list 1 日
2 , it follows 

m 一 切 － 1

that the number of integers in the first list is 2 
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The correct answer is B. 

PS02378 

138. A positive integer is divisible by 9 if and only if th巳 sum of its digits is divisible by 9. If n is a positive

integ町， for which of the following values of k is 25 × I On+ k × 102n divisible by 9 ?

A. 9

B. 16

C. 23

D. 35

E. 47

Arithmetic Properties of Numbers 

Since n can be any positive integer, let n = 2. Then 25 × I On = 2,500, so its digits consist of the digits 2 and 

5 followed by two digits of 0. Also, k × 102n = k × 10,000, so its digits consist of the digits of k followed by 

four digits of 0. Therefor巳， the digits of (25 × 10n) + (k × 102n) consist of the digits of k followed by the 

digits 2 and 5, followed by two digits of 0. The table below shows this for n = 2 and k= 35: 

25 × I On

35 × 102n 。υAU
 

Aυ

。υ

。υ
一

，

－
7

0
 

4
r

p飞U

句中

句3

(25 × lOn) + (35 × 102n)l=l352,500 

Thus, wh巳n n = 2, the sum of the digits of (25 × 10n) + (k × 102n) will be 2 + 5 = 7 plus th巳 sum of th巳

digits of k. Of the answer choices, this sum of digits is divisible by 9 only for k = 4 7, which gives 2 + 5 + 4 

+ 7 = 18. It can also be verified that, for each positive int巳ger n, the only such answer choice is k = 4 7,

although this additional verification is not nec巳ssary to obtain th巳 correct answer. 

The correct answer is E. 

PSI 7806 

139. Th巳 perimeter of rectangle A is 200 meters. Th巳 length of rectangle B is 10 met巳rs less than the length of

rectangle A and the width of rectangle B is 10 meters more than th巳 width of rectangle A. If rectangle B is a

square, what is the width, in meters, of rectangle A ?

A. 10

B. 20

C. 40

D. 50

E. 60

Geometry Rectangles; Perimeter 
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Let L meters and W meters be the length and width, resp四tively, of rectangle A. Then (L -10) meters and 

(W + 10) meters are the length and width, respectively, ofrectangle B. Since the perimeter of rectangle A is 

200 meters, it follows that 2L + 2 W = 200, or L + W = 100. Since r，巳ctangle B is a square, it follows that L -
10 = W + 10, or L W = 20. Adding the equations L + W = 100 and L W = 20 gives 2L = 120, or L = 60. 

From L -W = 20 and L = 60, it follows that W = 40, and so the width of rectangle A i日 40 meters. 

The correct answer is C. 

-9 -8, -7 -6 ""5 -4 -3 -2 -1 0 l 2 3 4 5 ·6 7 8 9, x 

PS08598 

140. On the number line, the shaded interval is the graph of which of the following inequalities? 

A. lxl三4

B. lxl三 8

C. lx-21三4

D. lx-21三，6

E. lx+21三，6

Algebra Inequalities; Absolute Value

-8+4 = 2
The midpoint of the interval from -8 to 4, inclusive, is 2 and the len阱ofthe int巳rval from 

-8 to 4, inclusive, is 4 一 （－ 8) = 12, so the interval consists of all numbers within a distance 

12 6 
of 2 from -2. Using an inequal即involving absolute values, this can be described by阳 一 （－2)1三6,

or Ix+ 21三6

Altemativ哟，the inequality -8三x三4 can be written as the c叫unction -8三x and x三4.Rewrit巳 this

coniunction so that the lower value, 8, and the upper value, 4, are shifted to values that have the same 

magnitude. This can be done by adding 2 to each side of each inequality, which gives -6三x+ 2 and x + 2 

三6.Thus, x + 2 lies betw四n 6 and 6, inclusive, and it follows that Ix+ 21三6.

The correct answer is E. 

PS12450 

141. Last year members of a certain professional organization for teachers consisted of teachers from 49 different 

school districts, with an average (arithmetic mean) of 9 .8 schools per district. Last y巳ar the average number 

of teachers at these schools who were members of th巳 organization was 22. Which of the following is 

closest to the total number of members of the organization last year? 
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A. 107

B. 106

C. 105

D. 104 

E. 103

Arithmetic Statistics 

There are 49 school districts and an avernge of 9 .8 schools per district, so the number of schools is ( 49)(9 .8) 
;:; (50)(10) = 500. 卫1ere are approximately 500 schools and an average of 22 teachers at each school, so the 
number of teachers is approximately (500)(22);:; (500)(20) = 10,000 = 104.

The correct answer is D. 

PS09294 

1 

2 142. Of all the students in a certain dormitory, are first-year students and the rest are second-year students.

4 

If 5 of the first-y巳ar students have旦旦t d巳dared a major and if the fraction of second-year students who 

have d巳clar巳d a m句or i日 3 times th巳 fraction of first-year stud巳nts who have declared a m勾or, what fraction 
of all the students in the dormitory are second-y巳 ar students who hav巳旦旦I declared a major? 

1
一
回A

1··
－

RdB
 

4
一
四

户L

1 

D. 3

E. 

句ι
－

Ed

Arithmetic Applied Problems 
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1 

Consider the table below in which T repr明白 the total number of students in the dormitory. Since 2 of 

1 

the studer山 are first-year students and the rest are second-y，巳ar 阳dents, it follows that 2 of the 阳dent

are second-year students, and so th巳 totals for the first-year and second-y巳ar columns ar巳 both 0.5T.

4 

Since 5 of the first-year 阳dents have not d巳dared a m句or, it follows出at the middle entry in the 

4 

fir向ear column 1日
5 (0.5η＝ 0.4Tand the first entry in the first-year column is 0.5T-0.4T= O.lT Since 

th巳 fraction of second-y巳ar students who hav巳 declared a m句or is 3 times th巳 fraction of first-year students 

who have declared a m句or, it follows that the first entry in the s巳：cond-year column is 3(0.lT) = 0.3T and 

the second entry in the second-year column 1日 0.5T- 0.3T = 0.2T. Thus, the fraction of students that are 

0.2T 1 
-=0.2=-. 

second-year students who have not declared a major is T 5 

First-year Second-year Total 

Declared major O.IT 0.3T 0.4T 

Not declared major 0.4T 0.2T 0.6T 

Total 0.5T 0.5T T 

The correct answer is B. 

PS09050 

143. If the average (arithmetic mean) ofx，只andzi日 7xand x手0, what is the ratio of x to the sum of y and z?

A. 1:21

B. 1:20

C. 1:6

D. 6:1

E. 20:1

Algebra Ratio and Proportion 
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Given that the average of x, y, and z is 7x, it follows 

� -1- 1,1 -1-吏
一→一 ＝ 7x) orx+ y +z:= 21嚣，

that J or y + z = 20x. Dividing both sides of the last equation by 

1 X 

20 v+ z 
20(y + z) gives "' , so the ratio of x to the sum of y and z is 1 :20. 

The correct answer is B. 

PS05413 

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

50 

A.
x+y

100

B.
x+y

25 + 25

C. 
X y

50 50 
－－＋ －一

D. X y 

100 100 
－－－＋－－－ 

E. 
X y 

Algebra Applied Problems 

total di.s相nee

Using average speed= total ti.me , it follows that Jonah ’s average speed for his entire 100-mile trip 

100 

isx+ Y_

The correct answer is B. 

PS11454 
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145. In the xy-plan巳， the points (c,d), (c,-d), and （一c,-d) are thr巳e vertices of a certain square. If c < 0 and d > 0,

which of the following points is in the same quadrant as th巳 fourth vertex of the square?

A. (-5,-3)

B. ( 5,3)

C. (5, 3)

D. (3, 5)

E. (3,5)

Geometry Coordinate Geometry 

B巳：cause the points (c,d) and (c,-d) lie on the same vertical Jin巳（the line with equation x = c), one side of 

the square has length 2d and is vertical. Therefore, the side of the square opposit巳 this side has length 2d, is 

vertical, and contains the vertex (-c,-d). From this it follows that the remaining vertex is (-c,d), because 

( C功lies on the same vertical line as ( c,-d) (the line with equation x = c) and th巳se two vertices are a 

distance 2d apart. Because c < 0 and d > 0, the point (-c,d) has positive x-coordinate and 

positiv巳 y-coordinat巳刊时，th巳 point (-c,d) is in Quadrant I. Of the answer choices, only (3,5) is in 

Quadrant I. 

The correct answer is E. 

PS05470 

146. 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 fed巳ral tax due is approximately what percent of

the value of the estate?

A. 30%

B. 35%

C. 40%

D. 45%

E. 50%

Arithmetic Percents; Estimation 

Th巳 amount of tax divided by the value of the estate is 

[0.437 + (0.43)(1[.35 - 1.25)] 皿逝而 value as fraction 

1.35周酶E

0.437 + (0.43)(0.1) arithmetic 

].35 
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U
0.48 48 
一－

1.35 = 135 …二
48 

By long division, 135 i日 approximately 35.6, so the closest answer choice is 35%.

48 48 6 6, 1 
135 136 17 ～18 3 ～ 4 Alternatively, can be estimat巳d by 一 ～ 一 ～33，白，so the closest answer choice is 

48 48 6 6 
35%. Note that 135 is greater than 136, and 17 is greater than 118, so the correct value is greater than

33%, which rules out 30% being the closest. 

The correct answer is B. 

7x+ 6y三38,000

4x+ Sy三28,000

PS30421.02 

14 7. A manufacturer wants to produce x balls and y boxes. Resource constraints require that x and y satisfy the 

inequalities shown.认'hat is th巳 maximum number of balls and boxes combined that can be produced given 

the resource constraints? 

A. 5,000

B. 6,000

C. 7,000

D. 8,000

E. 10,000

Algebra Inequalities 

We 缸e to determine the maximum value of x + y given the inequalities above. Not巳 that if A三B and C三D,

then we can "add inequalities” to obtain A + C三B + D, since (roughly speaking) the sum of two smaller 

numbers is less than the sum of two larger numbers. Adding the inequalities shown above gives (7x + 6y) +

(4x + Sy） 三 38,000 + 28,000, or l lx + l ly三66,000. Dividing both sides of this last inequality by 11 

gives x + y 三6,000. Therefor毡， the values of x + y are at most 6,000, and hence th巳 maximum value 

of x + y is at most 6,000. 

The fact that the maximum value of x + y is equal to 6,000 follows from th巳 fact that the system of 

simultaneous equations 7x + 6y = 38,000 and 4x + Sy = 28,000 has a solution, which in tum follows from 

the fact that these two 巳quations correspond to a pair of nonparallel lines in the standard (x,y) coordinate

plane. In particular, the pair x = 2,000 and y = 4,000 satisfy both th巳 two in巳：qualities and the 

equation x + y = 6,000. 
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The correct answer is B. 

PS05924 

148.Ifw =x% 也巳川＝

A. 0.3

B. 0.03

C. 0.003

D. 0.0003

E. 0.00003

Arithmetic Percents

� 主 立－ __JS_ 

Giv，巳I 回 10
4

=x%, and 啊iting x% as 面画 ，it follows that币
4

－

币0 Multiplying both sid巳 y

300 300 3 部＝－一＝－＝－＝0.03

10 10
4 

10,000 100 0 gives 

The correct answer is B. 

PS01285 

149. What is the remainder when 324 is divided by 5?

A. 0

B. 

C. 2

D. 3

E. 4

Arithmetic Properties of Numbers 

A pattern in the units digits of the numbers 3, 32 = 9, 33 = 27, 34 ＝剖，35 = 243，巳tc., can be found by 
observing that the units di♂t of a product of two integers is the same as the units digit of the product of the 
units digit of the two integers. For example, the units digit of 35 = 3 × 34 = 3 × 81 is 3 since the units digit 
of 3 × 1 i日 3, and the units di♂t of 36 = 3 × 35 = 3 × 243 is 9 since the units digit of 3 × 3 is 9. From this it 
follows that th巳 un山digit of the powers of 3 follow th巳 pa忧巳m 3, 9, 7, 1, 3, 9, 7, 1，巳tc., with a units digit 
of 1 for 34, 38, 312, ... , 324, .... Therefore, the units digit of 324 is 1. Thu日， 324 i日 1 more than a multiple of 10, 
and hence 324 is 1 more than a multiple of 5, and so the remainder when 324 is divided by 5 is 1. 
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The correct answer is B. 

PS16620.02 

150. Jose has a collection of 100 coins, consisting of nickel日， dimes, quarters, and half-dollars. If he has a total of

35 nickels and dimes, a total of 45 dimes and quarters, and a total of 50 nickels and quarter日， how many

half-dollars does he have?

A. 15

B. 20

C. 25

D. 30

E. 35

Algebra Simultaneous Equations 

Letting n, d, q, and h, respectively, represent th巳 numbers of nickels, dimes, quarter日， and half-dollars Jose 

has, determine the value of h. 

The following are given: 

(1) n+d+q+h=IOO

(2) n + d = 35

(3) d+ q =45

(4) n+q=50

Adding (2), (3), and (4) gives 2n + 2d + 2q = 130 or n + d + q = 65. Subtracting this equation from (1) 

gives h = 100 65 = 35. 

The correct answer is E. 

PSI 1692 

151. In th巳 figu

in th巳 middl巳 of which is a pond, represent巳d by the black region. If the area of the pond is 5,000 square

yards, which of the following is closest to the ar，巳a of the park, in square yards, including the ar巳a of the

pond?

A. 30,000

B. 45,000

C. 60,000

D. 75,000

E. 90,000
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Geometry Estimation; Area 

Let s be the side length, in yard日， represented by each of the squares that form the square grid. By 

inspection, the map of th巳 pond fills approximately 2 squar凶， so the ar巳a of the pond is approximately 

2s2 yd2. Since it is given that the ar四 ofthe pond is 5,000 yd2, it follows that 2s2 = 5,000, or s2 = 2,500, 

or s 
= 50. The entire rectangular figure has a horizontal length of 6 squar创， which represents 6(50 yd) = 

300 yd, and a vertical length of 5 squares, which represents 5(50 yd) = 250 yd, so th巳 area of the entire 

rectangular figure represents (300 yd)(250 yd) = 75,000 yd2. 

In the rectangular figure, less area is not shaded than is shaded, so to estimate the area represented by the 

shaded portion it will be easier to estimat巳 th巳 area repr巳咀巳nt巳d by the portion that is not shad巳d and 

subtract this 巳stimate from 75,000 yd2, th巳 area repres巳nted by th巳 entire I巳ctangular figur巳 By inspection, 

the ar巳a not shaded in the upper right corner represents approximately 2 squares, the area not shaded in the 

lower right corner repres巳nts approximately 6 squares, and the area not shaded on the le白side repr巳sents 

approximately 2 squar，巳S. Th剧， th巳 ar巳a not shaded repr巳sents approximately (2 + 6 + 2) squares, or 

approximately 10 squares, or approximately 10(2,500 yd2) = 25,000 yd2. Therefor巳， the ar巳a of the park is 

approximately 75,000 yd2 25,000 yd2 = 50,000 yd2, and ofth巳 values available, 45,000 is the dos创I

The correct answer is B. 

PS03623 

152. If the volume of a ball m刀，490 cubic millimeters, what is the volume of the ball in cubic centimeters? (1

millimeter = 0.1 centimeter)

A. 0.3249

B. 3.249

C. 32.49

D. 324.9

E. 3,249

Arithmetic Measurement Conversion 

Since l mm = 0.1 cm, it follows that 1 mm3 = (0.1)3 cm3 = 0.001 cm3. Therefore, 32,490 mm3 = 

(32,490)(0.001) cm3 = 32.49 cm3. 

The correct answer is C. 

PS07058 
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153. David used part of $100,000 to purchase a house. Of the remaining portion, he invested 3 of it at 4 percent

2 

simple annual int巳rest and 3 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 hou日巳？

A. $96,000

B. $94,000

C. $88,000

D. $75,000

E. $40,000

Algebra Applied Problems; Percents

Let x be th巳 amount, in dollars, that David used to purchase the house. Then David invested (100,000 - x)

1 2 

dollars, 3 at 4% simple annual interest and 3 at 6% simple annual interest. After one year the total 

ll 2 

3 3 inter巳悦， in dollars, on this investment was (100,000 x)(0.04) + (100,000 x)(0.06) = 320. Solve this 

equation to find the value ofx.

1 2 

3 (100,000 x)(0.04) + 3 (100,000 x)(0.06)

(100,000 x)(0.04) + 2(100,000 x)(0.06) 

4,000 0.04x + 12,000 0.12x 

16,000 0.16x

16,000 960 

100,000 6,000 

94,000 

Therefore, the purchase price of the house was $94,000. 

The correct answer is B. 

PS09439 

= 320 

= 960 

= 960 

= 960 

= 0.16x 

=x

=x

given 

multiply both sides by 3 

distributive prope口y

combine like terms 

add O .16x 960 to both sides 

divide both sides by O .16 

154. A certain manufacturer sells its product to stores in 113 different regions worldwide, with an average

(arithmetic mean) of 181 stores per region. If last y巳ar these stores sold an average of 日，752 units of the
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manufacturer ’s product per stor，巳， which of th巳 following is clos巳st to the total number of units of th巳

manufacturer ’s product sold worldwide last year? 

A. 106

B. 107

C. 108

D. 109

E. 1010

Arithmetic Estimation 

(113)(181)(51, 752）叫100）（却0）（町，000)

The correct answer is D. 

PS17708 

=102 x(2x102 )x(Sx104 ) 

= (2 x S)x102 .. 2 叫

旦 10
1 X 10

8 
主 10 9 

155. Andrew started saving at the beginning of the year and had saved $240 by the end of the year. He continued

to save and by the end of 2 years had saved a total of $540. Which of th巳 following is closest to th巳 perc巳nt

increase in the amount Andrew saved during the second year compared to the amount he saved during the

first year?

A. 11%

B. 25%

C. 44%

D. 56%

E. 125%

Arithmetic Percents 

Andrew sav巳d $240 in the first year and $540 $240 = $300 in th巳 second year. The percent incr巳ase in the

amount Andrew sav巳d in the second year compared to the amount he saved in th巳 first year 

（飞叫∞）喘一（击川00）%一（i×100）。一。
The correct answer is B. 

PS18180.02 
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156. If x is a positiv巳 int巳ger, r is the remainder when xis divided by 4, and R is th巳 remainder wh巳n xis divid巳d

by 9, what is the gr巳atest possible valu巳 ofr- + R?

A. 25

B. 21

C. 17

D. 13

E. 11

Arithmetic Properties of Integers 

If r is th巳 remainder when the positiv巳 integer x is divided by 4, then O三 r < 4, so the maximum value 

of r is 3. If R is th巳 remaind巳r when the positive int巳ger xis divided by 9, then O三 R < 9, so the maximum 

value of R is 8. Thus, the maximum value ofr 2 + R is 32 + 8 = 17. 

The correct answer is C. 

PS34550.02 

157. Each of the nine digits 0, 1, 1, 4, 5, 6, 8, 8, and 9 is used once to form 3 three-digit int巳gers.认That is the

greatest possible sum of the 3 integers?

A. 1 752

B. 2,616

C. 2,652

D. 2,775

E. 2,958

Arithmetic Place Value 

To create 3 three-digit numbers using each of the digits 0, 1, 1, 4, 5, 6, 8, 8, and 9 and having the maximum 

possible sum, the great巳st three digits must be in hundreds place, the next greatest thr出 in t巳ns place, and 

the thre巳smallest digits in units place. The sum will then b巳（9 + 8 + 8)(100) + ( 4 + 5 + 6)(10) + (0 + 1 + 1) 

= 25(100) + 15(10) + 2 = 2,500 + 150 + 2 = 2,652. 

The correct answer is C. 

PSl9941.02 

158. Given that 12 + 22 + 32 + + 102 = 385, what is the value of 32 + 62 + 92 + + 302 ? 

A. 1,155

B. 1,540

C. 1,925

D. 2,310

E. 3,465
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Arithmetic Series and Sequences 

We can use the fact that each term of the second series is 32 = 9 times greater than the corresponding term 

ofth巳 first series to find the sum of the second series. 

32 + 62 + 92 + + 302 

= (3 . 1)2 + (3 2)2 + (3 3)2 + + (3 10)2 

= (32 . l 2) + (32 . 22) + (32 . 32) + + (32 102) 

= 32(l2 + 22 + 32 + ... + 102) = 9(385) = 3,465 

The correct answer is E. 

Questions 159 to 212 - Difficulty: Hard 

PS19062 

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

s 

A. 2

s 

B. 2

s 1 

C. 2' +2

s

D. 2 + 1

s

E. 2' +2

Algebra First-Degree Equations 

Let x repr巳sent the greater of the two numbers that differ by 2. Then, x - 2 represents the lesser of the two 

s 

numbers. The two numbers sum to S, so x + (x 2) = S. It follows that 2x 2 = S, or 2x = S + 2, or x = 2 + 

The correct answer is D. 
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PS00904 

160. The figure shown above consists of three identical circles that are tangent to 巳ach other. If the area of the

64.J3 IC shaded region is V
v 

- 32 , what is the radius of 巳ach c肌le?

A. 4

B. 8

C. 16

D. 24

E. 32

Geometry Circles; Triangles; Area 

Let r represent the radiu日 of each circle. Then the triangle shown dashed in the figure is equilateral with 
sides 2r units long. The interior of the triangle is comprised of the shaded region and thr出 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 i日巳quilateral, its side lengths are in the proportions as shown in the diagram 

! (2r) ( r../3) = r2 ../3
below. The area of the interior of the triangle is 垂岳

’ r

r r 

Each of the three sectors has a central angle of 60。 because the central angle is an angle of the equilateral 

,60 1 
－ 

一一

triangle. Th巳refore, the ar巳a of 四ch sector is 360 6 of the area of the circle. The sum of the areas of 
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as 
64♂－ 32π ＝ 64（♂－1Jr)

Thus r2 = 64, and r = 8. 

The correct answer is B. 

PS24000.02 

161. Ifm is an int巳ger and m = 1032 - 32, what is the sum of the digits of m ?

A. 257

B. 264

C. 275

D. 284

E. 292

Arithmetic Arithmetic Operations 

孔'hen written in standard base 10 notation, 1032 is the digit 1 followed by 32 digits of 0. Now consider the 
following subtractions and the digit pa忧em they suggest, a pattern which is easily seen to continue. 

100 - 32 = 68

1,000 - 32 = 968

10,000 - 32 = 9,968

100,000 - 32 = 99,968

1,000,000 - 32 = 999,968 

Using this digit pa忧巳1丑， m = 1032 - 32 in standard base 10 notation consists of 32 - 2 = 30 occurrences of 
th巳 digit 9 followed by the digits 6 and 8. Therefore, th巳 sum of the digits of m is 30(9) + 6 + 8 = 270 + 14 
=284. 

The correct answer is D. 

PS02053 

162. In a nu日1erical table with 10 rows and 10 columns，巳ach 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. 9.45

B. 9.50

C. 9.55

D. 9.65

E. 9.70
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Arithmetic Operations with Integers 

There 缸巳 (10)(10) = 100 entries in the table. In rows 1, 2, 3, ... , 10, the number of 9s is 0, 1, 2, ... , 9, 

resp巳ctively, giving a total of O + 1 + 2 + ... + 9 = 45 巳ntries with a 9. This leav巳s a total of 100 45 = 55 

entries with a 10. Therefo币， the sum of the 100 entries is 45(9) + 55(10) = 405 + 550 = 955, and the 
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The correct answer is C. 

PS76841.02 

163. In 2004, the cost of 1 year-long print subscription to a certain newspaper was $4 per week. In 2005, the

newspaper introduced a new rate plan for 1 y巳ar-long print subscription: $3 per week for the first 40 weeks

of 2005 and $2 per week for the remaining weeks of 2005. How much less did 1 year-long print

subscription to this newspaper cost in 2005 than in 2004 ?

A. $64

B. $78

C. $112

D. $144

E. $304

Arithmetic Applied Problems 

The cost, in dollars, of 1 year-long print subscription in 2004 was 52(4) = 208 and the cost, in dollars, of 1 

y巳ar-long print subscription in 2005 was 40(3) + 12(2) = 120 + 24 = 144. Therefore, the cost in 2005 was 

less than the cost in 2004 by 208 一 144 = 64 dollars. 

The correct answer is A. 

PS08485 

164. A positive integer n is a perf，巳ct number provided that the sum of all th巳 positive factors of n, including 1

and n, i日吨ual to 2n. 认That is the sum of the reciprocals of all the positive factors of the perfect number

28?

l

T4
 

A

B

C. 2

D. 3

E. 4
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Arithmetic Properties of Numbers 

The factors of 28 ar巳 1, 2, 4, 7, 14, and 28. Therefore, the sum of the reciprocals of the factors of 28 

－

－

 

1一
羽

＋
 

1
－

HH
＋
 

1
－

7
＋
 

1
－

4
＋
 

1
τ，，－
 

＋
 

’－
－

唱ι

28 14 7 4 2 1 ．， ．． －’”－睛，－自－－－＝
28 28 28 28 28 28 

1日

The correct answer is C. 

PS11430 

165. 卫1e infinite sequence a1，仇，．．．，伽
尸

，is such that仇 ＝ 2，仇 ＝－3，向 ＝ 5，向 ＝一1, and an ＝ 伽 － 4 for n > 4. 

孔'hat is the sum of the first 97 terms of the s巳：quence?

A. 72

B. 74

C. 75

D. 78

E. 80

Arithmetic Sequences and Series 

Because an
＝ αn - 4 for n > 4, it follows that the terms of the sequence repeat in groups of 4 terms: 

Values for n Values for αn 

1, 2, 3, 4 2, 3, 5, 1 

5, 6, 7, 8 2, 3, 5, 1 

9, 10, 11, 12 2, 3, 5, 1 

13, 14, 15, 16 2, 3, 5, 1 

Thus, since 97 = 24(4) + 1, the sum of the first 97 terms can be grouped into 24 groups of 4 terms each, 

with one remaining term, which allows the sum to be easily found: 

(a1 + a2 ＋句＋ a4 ）＋（电＋电＋向＋电）＋．．．＋

（向3 + a94 + 0,s +a% ) + ,a97

= (2-3+5-1)+(2-3+5-1)+ .... + 
(2-3 +5-1)+2 

= 24(2-3 +5-1l)+ 2= 24(3)+ 2 = 74 

The correct answer is B. 

PS09901 
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166. The sequenc巳 αl，此 ，风 is such that an = 2伽
一 1 - x for all positive integers n ::=:: 2 and for a certain 

numb巳r X. Ifαs = 99 and αJ = 27, what is the value ofx?

A. 3

B. 9

C. 18

D. 36

E. 45

Algebra Sequences and Series 

An 巳xpression for as that involves x can be obtained using a3 = 27 and applying the equation 仇 ＝ 2伽

1 x twice, one巳 for n = 4 and one巳 for n = 5. 

α4 = 2α3 -x using αn = 2αn 1 -x for n = 4 

= 2(27) - X using α3 = 27 

αs = 2a4 - X using an = 2αn 1 - X for n = 5 

= 2[2(27) - X] - X using α4 = 2(27)- X 

= 4(27) - 3x combine like terms 

Therefore, using αs = 99, we have 

99 = 4(27) - 3x given 

3x = 4(27) - 99 adding (3x - 99) to both sides 

X = 4(9) - 33 dividing both sides by 3 

x = 3 arithmetic 

The correct answer is A. 

PS03779 

167. A window is in the shape of a regular hexagon with each side of length 80 centimeters. If a diagonal through

th巳 center ofth巳 hexagon is w centimeters long, then w =

A. 80

B. 120

C. 150

D. 160

E. 240
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A 

p 

Geometry Polygons 

C 

Let A and B be th巳巳ndpoints of one of the sides of the hexagon and let C be the center of the hexagon. 

36,0 
－一 ＝ 60

Then the degree measure of ζACB is O and the sum of the degree measures of ζABC and 

LBAC is 180 60 = 120. Also, since AC = BC, the degree m巳asures of ζABC and ζBA C are equal. 

Therefore, the degr，巳e measure of each of ζABC and ζBAC is 60. Thus, MBC is an equilateral triangle 

with side length AB= 80. It follows that the length of a diagonal through the center of the hexagon is 2(AC) 

= 2(80) = 160. 

The correct answer is D. 

Q
' R 

s 

ti T 

PS03695 

168. In the figure shown, PQRSTU is a regular polygon with sides of length x. What is the perimeter of

triangle PRT in t巳：rms ofx?

x./3 

A. 2

B. xJ3

3x./3

C. 2

D. 3x../3

E. 
缸J百
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Geometry Polygons 

Since PQRSTU is a re伊Jar hexagon, MQR, MST, and l'lTUP are the same size and shape, 
so PR =RT= TP and the perimet巳r of MRT is 3(PR). Note that in th巳自♂lf巳 above, PQRSTU 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 
m巳asures of the six interior angles of PQRSTU. Since PQRSTU is a regular hexagon, each 

of LUPQ LPQR正QRS LRST LSπI and LT1四

(4)(180
°

) 

IS 
6 = 120。 ’

V R 

has the s缸ne measur巳， which

In the figure above, MQR is isosceles wi出 PQ = QR = x. The measure of ζ PQR is 120气and the m四sure
18伊－ 120°

of LP= the measure of LR = 2 = 30。 QV is perpendi巾ω商and PV = VR. Since 

MVQ is a 30。 60° 90。 tria吨h 山山lengths are in 出巳 ratio I: ..J3 :2, and 

xJJ 
川＝2 and PR = x../3 Therefore, the perimeter of MR川

The correct answer is D. 

PSll 755 

169. In a certain medical survey, 45 percent of the people surveyed had the type A antigen in their blood and
3 perc巳nt had both the type A antigen and the type B antigen. Which of the following is closest to the
percent of those with the typ巳 A antigen who also had the type B antigen?

A. 1.35%

B. 6.67%

C. 13.50%

D. 15.00%

E. 42.00%

Arithmetic Applied Problems; Percents
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Let n be the total number of people surveyed. Then, the proportion of th巳 people who had typ巳 A who also 

(3%）事 3 
. (45%）抽 45 15 had type B 1s 一 一 ， which as a percent is approximately 6.67%. Note that by 

1 1…1 一－～
15 _ 3 5 3 , , which 巳quals of 20 Yo, we can avoid dividing by a 2-digit int巳ger.

The correct answer is B. 

PS05146 

170. On a certain trnnsatlantic crossi吨，20 percent of a ship's passengers held round-trip tickets and also took

their cars aboard tlie ship. If 60 percent of tlie passengers with round-trip tickets did旦旦take their cars

aboard the ship, what pe1cent of the ship’s passengers held round-trip tickets?

也N
I－
3
呵。

B. 40%

C. 50%

D.60%

但N
Z－
3

FKV
 

ro

Arithmetic Percents 

Since the number of passengers on the ship is immaterial, let the number of passengers on the ship be 100 

for convenience. Let x be the number of passengers that held round-trip tickets. Then, since 20 percent of 

the passengers held a round-trip ticket and took their c缸吕 aboard the ship, 0.20(100) = 20 passengers held 

round-trip tickets and took tlieir cars aboard tlie ship. The remaining passengers witli round-trip tickets did 

not take their cars aboa时，and tliey repres巳nt 0.6x (that is, 60 percent of the passengers witli round-trip 

tickets). Thus 0.6x + 20 = x, from which it follows that 20 = 0.4x, and so x = 50. The percent of passengers 

50 
一一＝ 50%

with round-trip tickets is, then, 100

The correct answer is C. 

PS03696 

171. Ifx and k 缸e intege1s and (12x)(42x+ 1) = (2k)(32), what is the value of k?

A. 5

B. 7

C. 10

D. 12

E. 14
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Arithmetic Exponents 

Rewrite the expr巳ssion on the left so that it is a product of powers of 2 and 3. 

(12,,r )(42时1 ）＝因3. 2 2 y ][(22 )2#+1 ] 

= (3
"'

)[(22 )"'][2筑且.ir+JJ

= (3")(22.r )(24肘z

）

= (3寸（2
阳2 )

Then, since (12x)(42x + 1) = (2k)(32), it follows that (3x)(26x + 2) = (2k)(32) = (32)(2k), so x = 2 and k = 6x + 2. 

Substituting 2 for x gives k = 6(2) + 2 = 14. 

The correct answer is E. 

PSI 1024 

172. If S is the sum of the reciprocals of the IO consecutive integers from 21 to 30, then S is between which of

the following two fractions?

] 1 

A. 3, and 2

] 1 

B. 4 and3

1

C. 5 and 4

] 1 

D. 6 and5

1 1
－ －

E. 7 and 6

Arithmetic Estimation 
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1 1 1 1 1 1 1 1 

The value of 21 + 22 + 23 + ... + 30 i日 LESS than 20 + 20 + 20 + ... + 20 (10 numbers added), 

r1, 1 1 1 1 1 
which叩als 10 \. 20) = 2 , and G阻ATER than 30 + 30 + 30 + ... + 30 (10 numbers added), 

(1)1 1 1 1 1 1 1 
which叫uals 10飞30} = 3 Therefore, the value of 21 + 22 + 23 + ... + 30 is between 3 and 2. 

The correct answer is A. 

PS08729 

173. For every even positive int巳ger m,f (m) represents the product of all even integers from 2 tom, inclusive.

p 

For example,f (12) = 2 × 4 × 6 × 8 × 10 × 12.矶That is the greatest prime factor of.f{24)?

A. 23

B. 19

C. 17

D. 13

E. 11

Arithmetic Properties of Numbers

Rewriting/ (24) = 2 × 4 × 6 × 8 × 10 × 12 × 14 × ．． × 20 × 22 × 24 as 2 × 4 × 2(3）× 8 × 2(5）× 12 × 2(7) 
× ．． × 20 × 2(11）× 24 shows that all of the prime numbers from 2 through 11 are factors of且24). The next 
prime number is 13, but 13 is not a factor of 1{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. 

R 

s 

T 

Note: Not 巾制n to scale. 

PS08572 
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174. In pentagonPQRST, PQ = 3, QR= 2, RS= 4, and ST= 5. Which of the lengths 5, 10, and 15 could be the

value of PT?
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 Geometry Polygons; Triangles 

2 

s 

p T 

Note: Not drawn to g四le.

In the figure above, diagonals咱and币have been drawn in to show !'!.TRS and !'!.TRQ. 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 = 

9 in !'!.TRS, and QT<RT+ 2 in !'!.TRQ. Since RT< 9, then RT+ 2 < 9 + 2 = 11, which then impli巳S QT<l l. 

Now, PT< QT+ 3 in !'!.TQP, and since QT< 11, QT+ 3 < 11 + 3 = 14. It follows that PT< 14. Therefore, 

15 cannot be the length of PT since 归来14.

Z 且

s 

p s T 

Note: Not drawn to 坦国le.

To show that 5 can be the 1巳ngth of PT, consider the figure above. For !'!.TQP, the length of any side is 
less than the sum of the lengths of the other two sid巳s as shown below. 

咱

咱
m
～

＋
＋
＋
 

1
4

＋
a

＋

ι叶

飞

〈

〈

F

F
m

For !'!.RQT, the len阱of any side is less than the sum of the lengths of the 。由er two sides as shown below. 
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RT= 8 <9= 7+2=.QT+QR 
RQ= 2<15= 7+8= QT+RT 
QT= 7 <10=2+8= QR+RT 

For MST, the length of any side is less than the sum of the lengths of the other two sides as shown below. 

2 且

RS= 4<13=8+5='m+TS n 10 ’F 
RT= 8 < 9 = 5 + 4 = ST+ SR 自

ST= 5 < 12 = 8 + 4 = TR+ RS Note: Not drawn 阳岳阳le.

To show that 10 can be the length of PT, consider the fi伊re above. For f,.TQP, the length of any side is 
less than the sum of the lengths of the other two sides as shown below. 
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For MQT, the length of any side is less than the sum of the lengths of the other two sides as shown below. 

RT;;;, 8<11;;;, 9+2;;;, QT+QR 
RQ= 2<17= 9+8= QT+RT 
QT= 9 <10= 2+S=QT+RT 

For MST, the length of any side i日 less than the sum of the lengths of the other two sides as shown below. 

RS= 4 < 13 = 8 + 5 = TR+ TS 
RT;;;;;:8<9;;;;; 5+4;;;;; ST+SR 
ST;;;;; 5<12;;;; 8+4;;;;;;TR+RS 

Therefore, 5 and 10 can be the length of PT, and 15 cannot be the length of P
T
.

The correct answer is C. 

3, k, 2, 8, m, 3 

PS07771 

175.卫1e arithmetic mean of the list of numbers above is 4. If k and m are integer日 and k手m what 1日出巳 median

of the list?

A. 2

B. 2.5

C. 3

D. 3.5

E. 4
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Arithmetic Statistics 

sum of wlues 3＋是＋2+8+m+3 _ A

Since the arithmetic mean number of Will自 由m 6 and 

16+k+m
== 4 

so 6 , 16 + k + m = 24, k + m = 8. Sinc巳 k -f::. m, then either k < 4 and m > 4 or k > 4 

and m < 4. Because k and m are int巳gers, either k三3 and m三5 or k三5 and m三3

Case (i): If k三2, then m 2'. 6 and the six integers in ascending order are k, 2, 3, 3, m, 8 or k, 2, 3, 3, 8, m.

3+3 
3 

The two middle integers are both 3 so the median is 2

Case (ii): If k = 3, then m = 5 and the six integers in ascending order are 2, k, 3, 3, m, 8. The two middle 
3+3 

3 
int巳gers are both 3 so the median i日 2

Case (iii): If k = 5, then m = 3 and the six integers in ascending order are 2, m, 3, 3, k, 8. The two middle 
3+3 

3 
integers are both 3 so the m巳dian is 2 

Case (iv): If k三6, then m三2 and the six integers in ascending order are m, 2, 3, 3, k, 8 or m, 2, 3, 3, 8, k.

3+3 
3 

The two middle integers are both 3 so the median is 2 

The correct answer is C. 

10 20 30 40 50 60 70 

X 

10 20 30 40 50 60 70 

y 

PS04987 

10 20 30 40 50 60 70 

z 

176. If the variables X, Y, and Z take on only the values 10, 20, 30, 40, 50, 60, or 70 with fr巳quencies indicated

by the shaded regions above, for which of the frequency distributions is th巳 mean equal to the median?

A.Xonly

B.Yonly

C. Z only

D.Xand Y
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E. XandZ

Arithmetic Statistics 

The fr巳quency distributions for both X and Z are s严nmetric 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. Thi日

leaves only answer choice E. 

The correct answer is E. 

PS15538 

177. When the figure above is cut along th巳 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，由ch with a

square base that they share. What is the sum of the number of edges and the number of fac巳s of this

g巳ometric solid?

A. 10

B. 18

C. 20

D.24

E. 25

Geometry Solids 
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A geometric solid consisting of 2 pyramids, each with a square base that they share, is shown in the figure 
abov巳. 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 fac巳s of the solid is 12 + 8 = 20. 

Alternatively, the solid has 7 + 5 = 12 edges because each edge in the solid is g巳nerat巳d from either a 
dashed segment (ther巳 are 7 dashed segments) or from a pair of solid segments taped together (there 

10_ 5 
are 2 such pairs of solid segments), and the solid has 8 faces becaus巳 there ar巳 8 small triangles in 

the given figure. Therefore, the sum of the number of edges and the number of faces of the solid is 12 + 8 = 
20. 

The correct answer is C. 

2x+ y 
= 12 

IYIS12 

PS03356 

178. For how many ordered pairs (x,y) that are solutions of the system above are x and y both integers?

A. 7

B. 10

C. 12

D. 13

E. 14

Algebra Absolute Value 

From IY ｜三12, if y must be an integer, then y must be in the set S = ｛土12，土 l l，土10, ...，土3，土2，土1, O}. 
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12-y
x=-

Since 2x + y = 12, then 2 If x must be an integer, then 12 y must be divisible by 2; that is, 12 

- y must be ev巳n. Since 12 is even, 12 - y is ev巳n if and only if y is even. This eliminates all odd integers

from S, l巳盯ing only the even integers 土12, 土10, 土8, 土6, 土4, 土2, and 0. Th时， there are 13 possible 

integer y-values, each with a corresponding integer x-value and, therefore, there are 13 order巳d pairs (x,y), 

where x and y are both integers, that solve the syst巳：m.

The correct answer is D. 

PS39160.02 

179. Th巳 Unit巳d States mint produces coins in 1-cent，于四川，10-cent, 25-cent, and 50-cent denominations. If a

jar contains exactly 100 cents worth of these coins, which of th巳 following could be the total number of

coins in the jar?

I. 91

II. 81

III. 76

A

B

C

D

E

 

I only 

II only 

III only 

I and III only 

I, II, and III 

Arithmetic Operations with Integers 

Letting p, n, d, q, and h, respectively, represent the numbers of pennies (I-cent coins), nickels (5-cent 

coins), dimes (10-cent coins), quarters (25-cent coins), and half-dollars (50-cent coins) with a total worth of 

100 cents, it follows that p + Sn + 1 Od + 25q + 50h = 100. Then p = 100一 （Sn+ 10d + 25q + 50h) = 5(20 

n 2d Sq 1 Oh), sop must be a multiple of 5. 

I. If the jar contained 90 pennies and 1 dime, the total number of coins would be 90 + 1 = 91 and the coins

would b巳 worth 90 + 10 = 100 cents. 

II. For the jar to contain 81 coins with a total worth of 100 C巳nts, there could be 80 pennies, but then the

one coin remaining would have to amount to 20 cents to make the coins ’ total worth 100 cents. This is not 

possible since none of the coins is a 20-cent coin. If there were 75 pennies, then the remaining 6 coins 

would have to amount to 25 c巳nts. This is not possible because 6 coins of the next smallest denomination 

would b巳 worth 30 cents. If there were 70 pennies, then th巳 remaining 11 coins would have to amount to 30 

cents. This is not possible because 11 coins of the next smallest denomination would be worth 55 cents. 

Continuing in this manner shows that it is not possible for the jar to contain 81 coins with a total worth of 

100 cents. 

III. If the jar contained 70 pennies and 6 nickels, the total number of coins would be 70 + 6 = 76 and the

coins would be worth 70 + 30 = 100 cents. 
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The correct answer is D. 

PS08859 

4π 

180. The points R, T, and U lie on a circle that has radius 4. If the length of arc RTU is 3 what is the length of

line segment RU?

4 

A. 3

B. 3

C. 3

D.4

E. 6

Geometry Circles; Triangles; Circumference 

R 

In the fi♂1re above, 0 is the center of the circle that contains R, T, and U and x is the d巳gree measure of 
ζ ROU. Since the circumference of the circle i日 2π（4) = Sn and there are 360。 in the circle, the ratio of the 
length of arc RTU to the circumference of the circle is the same as the ratio of x to 360.

4,r 4臂一 旦（360)
3 X 3 480π 一一＝一－ x ＝

一一一一一 ＝一一一＝60
Therefore, 81t 360 Then 8:1Z' 81Z' . This means that MOU is an isosceles 

triangle with side length日 OR= OU= 4 and v巳rtex angle measuring 60。. The base angles of MOU must 
have equal measures and the sum of their measures must be 180。 60。

＝ 120。
. Therefore, each base angl巳

m巳asures 60。， MOU is equilateral, and RU= 4. 

The correct answer is D. 

PS02955 

181. A certain university will select 1 of 7 candidat巳s 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 th巳

candidat巳s is eligible for a position in both departments, how many different sets of 3 candidates are th巳re
to fill the 3 positions?
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A. 42

B. 70

C. 140

D. 165

E. 315

Arithmetic Elementary Combinatorics 

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 candidat巳s can be chosen for the second position, making 

a total of 10 × 9 = 90 sets of 2 candidates to fill the computer science positions. But, this number includes 

th巳 set in which Candidate A was chosen to fill the first position and Candidat巳 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 

理 ＝＝ 45 
and in both sets Candidat巳S A and B are chosen to fill the 2 positions. Therefore, ther，巳 are I,, sets of 

2 candidates to fill the computer science positions. Then, using the multiplication principle, there are 7 × 45 

= 315 different sets of 3 candidates to fill the 3 positions. 

The correct answer is E. 

PS06189 

182. A survey of employers found that during 1993 emplo严nent costs rose 3.5 percent, where emplo严nent costs

consist of salary costs and fringe-benefit costs. If salary costs rose 3 p巳rc巳nt and fringe-benefit costs rose

5.5 percent during 1993, then fringe-benefit costs represented what percent of emplo严nent costs at the

beginning of 1993 ?

A. 16.5%

B. 20%

C. 35%

D. 55%

E. 65%

Algebra; Arithmetic First-Degree Equations; Percents 

Let E repr巳sent emplo严nent costs, S repr巳sent salary costs, and F repres巳nt fringe-benefit costs. 

Then E = S + 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 emplo严nent costs. Therefore l .03S + l .055F = l .035E. But, E = S + F, 

so l .03S + l .055F = l .035(S ＋月＝ l .035S + l .035F. 
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Combining like t巳rms giv巳s (1.055 一 l .035)F = (1.035 一 l .03)S or 0.02F = 0.005S.
0.02 

S ＝ 一－F=4F.

Then, 0.005 Thus, since E = S + F, it follows that E = 4 F + F = 5 F. Then, Fas a percent 
F F 1 －＝－＝－三20%

of Eis E 5F 5 

The correct answer is B. 

PS02528 

183. The subsets of the set忡，几y} are ｛叫，｛吟，｛升，忡，斗，忡，片，仗，升，忡， x, y}, and { } (the empty

subset). How many subsets of the set {w, x, y, z} contain w?

A. Four

B. Five

C. Seven

D. Eight

E. Sixte巳n

Arithmetic Sets 

As shown in the table, the subsets of {w, x, y, z} can be organized into two columns, those subsets of 

{w, x, y, z} that do not contain w (left column) and the corresponding subs巳ts of {w, x, y, z} that 

contain w (right column), and each of these collections has the same number of s巳ts. Therefore, ther巳 are 8 

subsets of { w, x, y, z} that contain w.

subsets not containing w subsets containing w 

｛｝ {w} 

{x} {w,x} 

{y} {w,y} 

{z} {w, z} 

{x,y} {w,x,y} 

{x, z} {w, x, z} 

｛）气z} {w,y,z} 

{x,y, z} {w,x,y,z} 

The correct answer is D. 
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PS10309 

184. There are 5 cars to be displayed in 5 parking spaces, with all the cars facing the s缸ne direction. Of the

5 cars, 3 are red, 1 is blue, and 1 is yellow. If the cars are identical except for color, how many different

display arrangements of the 5 cars are possible?

A. 20

B. 25

C. 40

D.60

E. 125

Arithmetic Elementary Combinatorics 

There are 5 parking spaces from which 3 must be chosen to display the 3 identical red cars.卫1U日， there

( 5 ' 5.! 
m飞 3 ) ＝言2l = 10 difft巳r巳nt arrang础！n of th巳 3 id巳ntical时cars 川盯arking spaces. Th巳I

are 2 spac巳s I巳maining for displaying th巳 single blue car and 1 space left for displaying the single yellow 

car. Therefore, there are (10)(2)(1) = 20 arrangements possible for displaying the 5 cars in the 5 parking 

spaces. 

The correct answer is A. 

PS17461 

185. The number �63-36J3 can be叫四叫as X + y.,/3 for some integers x and y. What 自由巳 value

ofxy? 

A. 18

B. 6

C. 6

D. 18

E. 27

Algebra Operations on Radical Expressions 

f �63,- 36.[j ..ff, � ../3 = x + y gives 63 - 36 - x2 
+ 2xy + 3卢＝(x2 + 3y2) +

(2xy) �， which im向that 36 ＝勾，orry = 18.I毗叫，if 36手切，or叩ivale曲，if到＋均刊，

出巳n we could write ..ff, 川 quotient of the two integers 63 x2 3y2 and 36 + 2秽，which is not poss忧
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because .J3 is an irrational number. To be more e叩l叫63 - 36.Jj ＝到＋2xy J3 + 3y2 叫lies 63

一 对 － 3y2 = (36 + 2秒） ../3, a仙f到＋2肘。，阳we could divide both sides of tl盯quation 63 - x2一

臼－ x2 -3y
2 

36+2xy Jj 3y2 = (36 ＋均1)

The correct answer is A. 

PS01334 

186. The1e are 10 books on a shelf, of which 4 are paperbacks and 6 are hardbacks. How many possible

selections of 5 books from the shelf contain at least one paperback and at least one hardback?

A. 75

B. 120

C. 210

D. 246

E. 252

Arithmetic Elementary Combinatorics 

The number of selections of 5 books containing at least one paperback and at least one hardback is equal 

to T N, where Tis the total number of selections of 5 books and N is the number of selections that do not 

contain both a paperback and a hardback. The value of Tis 

（牛 10! = (6)i〔
5 5!(10一S)! (1）ο）（3)(4）（白

= (7)(2)(9)(2) = 252. ． 

To find the value of N, first note iliat no selection of 5 books can contain all paperbacks, since there are 

only 4 paperback books. Thus, the value of N is equal to the number of selections of 5 books iliat contain 

all hardback日， 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 

pap巳rback and at least one hardback is T- N = 252 - 6 = 246. 

The correct answer is D. 

PS03774 

187. If x is to be chosen at random from the set { 1, 2, 3, 4} and y is to be chosen at random from ili巳 set {5, 6, 7},

what is ili巳 probability that xy will be even?
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1 

A. 6

B. 3

C. 2

2

D. 3

5

E. 6

Arithmetic; Algebra Probability; Concepts of Sets 

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, wher巳 x is chosen from the first set and y is chosen from the 

second set. These products will b巳 ev巳n EXCEPT wh巳n both x and y are odd. Sinc巳 there are 2 odd 

numbers in the first s巳t 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. Thu日， the probability that xy is even 

主－主
is 12 3 

The correct answer is D.

PS04254 

188. The function/ is defined for each positive three-digit integer n by j(n) = 2x 3y 纭，where x, y, and z are the

hundreds, tens, and units digits of n, respectively. If m and v are也ree-di♂t positive integers such thatj(m)

＝织吟，thenm-v =

A. 8

B. 9

C. 18

D.20

E. 80

Algebra Place Value 

Let the hundreds, tens, and un山digits of m be A, B, and C, respectively; and let the hundreds, tens, and 

units digits of v be a, b, and c, resp巳ctively. From j(m) ＝ 写f(v) it follows that 

2A3B5C = 9(2a3b5c) = 32(2a3b5c) = 2硝b+2 Sc. 卫1erefore, A ＝α，B = b + 2, and C = c. Now calculate m -v. 

m - v1=1(lOOA + IOB + C) 

(100a + 10b + c) 

place value property 

=1(100α ＋ IO(b + 2) + c) I obtained above 
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一（100α ＋ I Ob+ c) 

IO(b + 2) - I Ob combine like terms 

I Ob+ 20 - I Ob distributive property 

= 20 combine like terms 

The correct answer is D. 

PS06312 

189. If 1050 - 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

Arithmetic Properties of Numbers 

102 - 74 100 - 74 = 26 

103 - 74 = 1,000- 74 = 926 

104 - 74 10,000 - 74 = 9,926 

105 - 74 = 100,000 - 74 = 99,926 

106 - 74 1,000,000 - 74 = 999,926 

From the table above it is cl巳ar that 1050 - 74 in base 10 notation will b巳 48 digits of 9 follow巳d by the 

digits 2 and 6. Therefore, th巳 sum of the digits of 1050 74 is equal to 48(9) + 2 + 6 = 440. 

The correct answer is C. 

PS09056 

190. A certain company that sells only cars and trucks reported that revenues from car sales in 1997 wer巳 down

11 p巳rc巳nt from 1996 and revenu巳s from truck sales in 1997 were up 7 percent from 1996. If total revenues

from car sal巳s and truck sales in 1997 wer巳 up 1 percent from 1996, what is th巳 ratio of revenue from car

sales in 1996 to revenue from truck sales in 1996 ?

A. 1:2

B. 4:5 

C. 1:1

D. 3:2

E. 5:3 
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I. 

II. 

III. 

Algebra; Arithmetic First-Degree Equations; Percents 

Let C96 and C97 represent rev巳nues from car sales in 1996 and 1997 , respectively , and 
let T96 and T97 represent revenues from truck sales in 1996 and 1997 , respectively. A decrease of 11 percent 
in revenue from car sales from 1996 to 1997 can be represented as (1 - 0.11 )C96 = C97 , and a 7 percent 

increase in revenue from truck sales from 1996 to 1997 can be represented as (1 + 0.07)T96 = T97. An 
overall increase of 1 percent in revenue from car and truck sales from 1996 to 1997 can be represented 
as C91 + T91 = (1 + O.Ol)(C96 + T96). Then, by substitution of expressions for C91 and T97 that were derived 
above, (1 - O. l l)C96 + (1 + 0.07)T96 = (1 + O.Ol)(C96 + T96) and so 0.89C96 + l.07T96 = l.Ol(C96 + T96) or 
0.89C96 + 1.077比 ＝ l.01C96 + l.01T96. Th钮， combining like terms gives (1.07 l.Ol)T96 = (1.01 

C钝＿ 0.06_ 1 

0.89)C96 or 0.067比 ＝ 0.12C96. Thus T% 0.12 2 Th巳 ratio of revenue from car sales in 1996 to 

revenue from truck sales in 1996 is 1:2. 

The correct answer is A. 

PS14267 

191. B巳cky 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. 5

B. 6

C. 9

D. 10

E. 12

Arithmetic Applied Problems

B巳：cky paid a total of $27 to rent the power tool. She paid $12 to rent the tool for the first hour and 
$27 一 $12 = $15 to rent the tool for the additional hours at the rate of $3 per additional hour. It follows that 

15 

日he rented the tool for 3 = 5 additional hours and a total of 1 + 5 = 6 hours. 

The correct answer is B. 

PS06959 

. 7-x 
�.眶－

192. If .咱 3
’

which of the followi吨must be true, 

5<x 

lx+31>2 

一（x+ 5) is positive. 
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I. 

A. II only 

B. III only 

C. I and II only 

D. II and III only 

E. I, II, and III 

Algebra Inequalities 

4＜主主
Given that 3 , it follows that 12 < 7 - x. Then, 5 < -x or, equivalently, x < -5.

7-x

If4< 3 ,th巳

7 －』C 

would follow that 5 < -5, which cannot be true. Therefore, it is not the case th矶if4 < 3 , then Statement I

must be true. In fact, Statement I is never true. 

4＜主立
II. If 3 , thenx < 5, and it follows that x + 3 < 2. Since 2 < 0, then x + 3 < 0 and 

Ix+ 31 = -(x+ 3). Ifx+ 3 <-2, then -(x+ 3) > 2 

and by substitution, Ix + 31 > 2. 卫1erefore,Statement II must be true for ev巳ry value of x such that x < 5. 

7-x

Therefore, Statement II must be true if 4 < 3, 

4 ＜且正
Ill. If 3 , then x < 5 and x + 5 < 0. But if x + 5 < 0, then it follows that (x + 5) > 0 

1-x

and so -(x + 5) is positive. Therefore Statement III must be true if 4 < 3, 

The correct answer is D. 

PS08654 

193. A certain right triangle has sides of length x, y, and z, where x < y < z. If the area of thi日 triangular region is

1, which of the following indicates all of the possible values ofy?

A. y > ./2

B. !/-<y<./2. 

J2. 甸 、月l

-.-11rc-

c. 3 . ., 2

8 … .ti.
－－一 ＜v<-

D. 4
’

3 
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5
τ

 Geometry; Algebra Triangles; Area; Inequalities 

Sine巳 x, y, and z are the side lengths of a right triangle and x < y < z, it follows that x and y are the lengths 

一
哼Fof the legs of the triangle and so the area of the triangle is 2 But, it is giv巳n that the area is I and 

扫＝ 1 y 旦
1

so ＇昌 卫1阻，砂＝ 2 and X Under the assumption that x, y, and z are all positive sin白白巳y are 
1

‘
1 2 - 2 1 -,Ii- -.111 一 －

the side lengths of a triangle, x < y 叫lies X Y and then X Y But, Y －言，so by

y ＞主

substitution, 

Alternatively，严＜ . .fj, and Y < � then巧＜ 2.刊＞ J2 andy > .J言，thenxy > 2.胁，xy = 2 日O

one of x 川must be less than ./2. and the o也巳r must be grea阳 than ..J2 Since x < y, it岛llows

that x ＜飞／言＜y andY >J
2

The correct answer is A. 

PS14397 

4 

194. On a certain day, a bakery produced a batch of rolls at a total production cost of$300. On that day, 5 of the

rolls in the batch were sold，巳ach at a price that was 50 percent greater than the average (arithmetic mean)

production cost per roll. The r巳maining rolls in the batch were sold the next day, each at a pric巳 that was 20

percent less than the price of the day before. What was the bakery's profit on this batch of rolls?

A. $150

B. $144

C. $132

D. $108

E. $90

Arithmetic Applied Problems 

Let n be the number of rolls in the batch and p be the average production price, in dollars, per roll. Then the 

total cost of the batch is np = 300 dollars, and the total revenue from selling the rolls in the batch 
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I. 

II. 

III. 

（去） 卫1erefore, the 4··‘
 

自or且PA
 

from selling the rolls the batch np. Ill 

J去）
n - n J基） n 二 （去）（3 )do 

The correct answer is C. 

PS05972 

195. A set of numbers has the prop巳rty that for any number t in th巳 set, t + 2 i日 in the set. If 一1 is in the set, which

of the following must also be in the set?

句、｝

5 

A

B

C

D

E

 

I only 

II only 

I and II only 

II and III only 

I, II, and III 

Arithmetic Properties of Numbers 

It is♂ven that 一l is in the set and, if t is in th巳 set, then t + 2 is in the set. 

Sine巳｛一1, 1, 3, 5, 7, 9, 11, ... } contains 一 l and satisfies the prop巳rty that if t is in the set, 

then t + 2 i日 in the set, it is not 位ue that 3 must be in the set. 

II. 

III. 

Sine巳 一l is in the set， 一1 + 2 = 1 is in th巳 set. Therefore, it must be true that 1 is in the set. 

Since 一1 is in the set， 一1 + 2 = 1 is in the set. Since 1 is in the set, 1 + 2 = 3 is in the set. 

Since 3 is in the set, 3 + 2 = 5 is in the set. Therefore, it must be true that 5 i日 in the set. 

The correct answer is D. 

PS04780 
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196. A couple decides to have 4 children. If they succeed in having 4 children and each child is equally likely to

be a boy or a girl, what is the probability that they will have exactly 2 girls and 2 boys?

3 

A. 8

B.4

3

c.16

l

D.8

1

E. 16

Arithmetic Probability 

Representing th巳 birth order of the 4 children as a s巳：quence of 4 letters, each of which is B for boy and G 

for girl, there are 2 possibilities (B or G) for the first le忧町， 2 for the second le忧町， 2 for the third letter, and 

2 for the fourth letter, making a total of 24 = 16 sequences. The table below categorizes some of these 16 

sequences. 

# of boys # of girls Sequences # of sequences 

。 4 GGGG 

3 BGGG, GBGG, GGBG, GGGB 4 

3 GBBB, BGBB, BBGB, BBBG 4 

4 。 BBBB 

The table accounts for 1 + 4 + 4 + 1 = 10 sequences. The other 6 sequences will have 2Bs and 2Gs. 

6 � 3 
Therefore the probability that the couple will have exactly 2 boys and 2 girls is 16 8 . 

For the mathematically inclined, if it is assumed that a couple has a fixed number of children, that th巳

probability of having a girl each time is p, and that the sex of each child is independent of th巳 sex of the 

other children, then the number of girl日， x, born to a couple with n children is a random variable having th巳

binomial probability distribution. The probability of having exactly x girls born to a couple with n children 

I� IP�（1- p)-"
is given by the formula飞 晶 ／ . For the problem at hand, it is given that each child is 巳qually

p;;;;l 
likely to be a boy or a girl, and so 2. Thus, the probabil即of having exactly 2 girls born to a couple

chililicn is （�）（iHH ＝是ltr(tJ二 （的（i)(i）＝去＝；
The correct answer is A. 

PS01564 
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197. 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 s巳cond 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

E. $29.00

Arithmetic Applied Problems; Percents 

Let P be the first-day closing price, in dollars, of the stock. It is given that the second-day closing price was 

10 

l+n% 
(1 + n%)P = 10, so P = , for some value of n such that 50 < n < 50. 卫1erefore, P is 

10 10 

1 + 0.50 1- 0.50
between ;:::; 6.67 and = 20. Hence, if Q is the closing pri白， in dollars, of the stock on 

th巳 last day, then Q is between (0.50)(6.67);:::; 3.34 (50% decrease from th巳 lowest possible first-day closing 

price) and (1.50)(20) = 30 (50% increase from the great巳咀t 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. 

The correct answer is A. 

PS02389 

198. 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

E. 30
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Geometry Angles 

Consider the figure above, where DB' is a diameter of the circle with center O and AD is a chord. 
Since OC = AC, t-.OCA is isosceles and so the base angles，ζAOC and ζOAC, have the same degr出

m巳asure. The measure of ζAOC is given as x。，so the measure of ζOAC is x0. Since AC = AB, !-.CAB is 

isosceles and so the base angles，ζACB and LABC, have the same degree measure. The measure of each 

is marked as y。. Likewi盹 since OD and OA are radii of the circle, OD = OA, and !-.DOA is isosceles 
with base angles，ζ：.ADO and ζDAO, each measuring z。. Each of the following statements is true: 

A. The measure of L CAB is 180 2y since the sum of the measur巳s of the angles oft-.CAB is 180.

B. ζDAB is a right angle (because DB is a diameter of the circle) and so z + x + (180 2y) = 90, or,

equivalently, 2y - x - z = 90. 

C. z + 90 + y = 180 since the sum of the m四sures of the angles of right triangle !-.DAB is 180, or,

equivalently, z = 90 -y.

D. x = 2z because the measure of exterior angle LAOC to MOD is the sum of the measures of the two

opposite interior angles, LODA and ζOAD.

E. y = 2x because the measure of exterior angl巳 ζACB to t-.OCA is the sum of the measures of the two

opposite interior angles, L三 COA and ζCAO.

Multiplying the final 巳quation in (iii) by 2 gives 2z = 180 - 2y. But, x = 2z in (iv), so x = 180 - 2y. Finally, 

the sum of the measures of the angles of !-.CAB is 180 and soy+ y + x = 180. Then from （叶，2x+2x+x =

180, 5x = 180, andx = 36. 

The correct answer is B. 

PS16967 

199. An airline passenger is planning a trip that involves three connecting flights that l巳ave from Airports A, B,

and C, respectively. 卫1巳 first flight leaves Airport A every hour, beginning at 8:00 a.m., and arrives at

... l 
A叩ort B - 2 hours later. E巳 second 阻挡t leaves A呻ort B every 20 minutes, beginning at 8:00 a.m., and 
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电 l

arrives at Airport C -,5 hours lat巳E E巳 third flight leaves Airport C every hour, beginning at 8均a.m. 

认That is the l豆豆fil total amount of time the passenger must spend between flights if all flights keep to their 
schedules? 

A. 25 min

B. 1 hr 5 min

C. 1 hr 15 min

D.2hr 20min

E. 3 hr 40 min

Arithmetic Operations on Rational Numbers 

Since the flight schedules at each of Airports A, B, and C ar巳 the s缸ne hour after hour, assum巳 that the 
passenger leaves Airport A at 8:00 and arrives at Airport B at 10:30. Since flights from Airport B leave at 
20-min盹 intervals beginning on the hour, the passenger must wait 10 minutes at Airport B for the fli掉t

that leaves at 10圳and arrives at Airport C 1 6 hours or 1 hour 10 minutes later. Thus, the passenger 

arrives at Airport C at 11 :50. Having arrived too late for the 11 :45 flight from Airport C, the passenger 
must wait 55 日J.inut巳s for the 12:45 flight. Thu日， the least total amount of time the passenger must spend 
waiting between flights is 10 + 55 = 65 minutes, or 1 hour 5 minutes. 

The correct answer is B. 

PS07426 

200. If n is a positive integer and n2 is divisible by 72, then the largest positive integer that must divide n is

A. 6 

B. 12

C. 24

D.36

E. 48

Arithmetic Properties of Numbers 

Since n2 is divisible by 72, n2 = 72k for some positive integer k. Since n2 = 72k, then 72k must be a perfect 
square. Since 72k = (23)(32比then k = 2m2 for som巳 positive integ巳r m in order for 72k to be a perfect 

square. Then, n2 = 72k = (23)(32)(2m2) = (24)(32)m2 = [(22)(3)(m)]2, and n = (22)(3)(m). The positive int巳gers
that MUST divide n are 1, 2, 3, 4, 6, and 12. Therefore, the largest positive integer that must divide n is 12. 

The correct answer is B. 

PS16977 
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201. 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 y)s xp

B. 。 － y)p-ys

C. (s p)y xp

D.xp-ys

E. (x-y)(s-p)

Algebra Simplifying Algebraic Expressions; Applied Problems 

Since the grocery bought x pounds of produce for p dollars per pound, the total cost of the produce 

was xp dollars. Since y pounds of the produce was discard巳d, 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 groce町’s gross 

profit on the sale of the produce is its total revenue minus its total cost or (x y)s xp dollars. 

The correct answer is A. 

PS16990 

202. 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 n巳cessarily an integer?

x+z 

A. z

y+z

B. X

叩－

zD

F
－

xE

Arithmetic Properties of Numbers 

Since the positive integer x is a factor of y, then y = kx for some positive integer k. Since x is a multiple of 

the positive int巳ger z, then x = mz for some positive integer m. 

Substitute th巳se expressions for x and/or y into each answer choice to find the one 巳xpr巳ssion that is NOT 

necessarily an integer. 

x+z mz+z (m+l)z ... 
-;;;;, - ;;;; - ;;;;m+l

A. Z X Z , which MUST be an integer 
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主土主＝l＋＝＝�＋ 土＝ k+!
B. X X X :X mz 隅， which NEED NOT be an integer 

B巳：cause only one of the five expressions need not be an integer, the 巳xpressions given in C, D, and E need 
not be tested. However, for completeness, 

却＋ Y mz.+kx mz＋ 是（mz) mz(1 ＋ 的
C. --;- = ----;- = z = －－－－；－

一

＝m(l＋的，which MUST be an毗ger

呼＿ (mz)y ＿…
D. Z Z , which 1.但JST be an integer 

旦－坠国 － Ja.

E. X 嚣 , which岛filST be an integer 

The correct answer is B. 

PS08416 

203. Running at their respective constant rates, Machine X takes 2 days longer to produce w widgets than

宁w
Machine Y. At th巳se rates, if the two machines together produce 4 widgets in 3 days, how many days

would it take Machine X alone to produce 2w widgets?

A. 4

B. 6

C. 8

D. 10

E. 12

Algebra Applied Problems 

If x, where x > 2, represents the number of days Machine X takes to produce w widgets, then Machine Y 
takes x 2 days to produce w widgets. It follows that Machines X and Y can 

也J w 

produce X and X- 2 widgets, r巳sp巳ctively, in 1 day and together 出巳y can 

切 ， 切 5－－宁－－－士 － w

produce 嚣 嚣 － 二i widgets in 1 day. Since it is given that, together, th巳y can produce 4 widgets in 3 

1 ( 5 丁 5-1 -w 1=-w

days, it follows that, togeth町， they can produce 3飞4 ) 12 widgets in 1 day. Thus,
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如 . tυ 5
一一一…

X x-2 12

(1+ ...L ）四艺.1四

X X-2) 12 

（！＋ 丰）＝ 5
X x-2

) 
12 

,1 1, rs; 12x(x-2)1 一＋ 一丁 I= 12x(x-2)1士｜
飞、X X - L, J \ 1.L, I 

12[(x-2)+ x]= Sx(x-2) 

12(2x-2) = 5.x(x -2) 

24笃 － 24=5x2 -10却

。＝ 5.x2 -34x+ 2异4

0 = (Sx- 4)(x- 6,) 

x=i 时

Therefore, sine巳 x > 2, it follows that x = 6. Machine X takes 6 days to produce w widgets and 2(6) = 12 

days to produce 2w widgets. 

The correct answer is E. 

PS14051.02 

204. What is the greatest positive integer n such that 5n divides 10 ！一（2)(5!)2 ?

A. 2

B. 3

C. 4

D. 5

E. 6

Arithmetic Properties of Numbers; Exponents 

The greatest positive integer n such that 5n divides a given integer is the number of factors of 5 in the prime 

factorization of the given integer. By repeated identification of common factors, the indicated differenc巳

can be factored sufficiently to determine the number of factors of 5 in its prime factorization. In the 

computations that follow, we have used the equalities 10! = (5!)(6)(7)(8)(9)(10) and 5! = (2)(3)(4)(5). 

10 ！一（2)(5!)2 

= (5! 6 · 7 8 · 9 · 10) (2 5! 5!) 

= (5!)(6 · 7 · 8 9 · 10 2 · 5!) 

=(5!)(6·7·8 9·10-2·2 3 4·5) 
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= (5!)(24)(3 7 · 9 10 3 5) 

= (5 !)(24)(3)(7 9 · 10 - 5) 

= (5 !)(24)(3)(5)(7 9 · 2 1) 

= (5!)(24)(3)(5)(63 2 - 1) 

= (5 !)(24)(3)(5)(126 1) 

= (5!)(24)(3)(5)(125) 

Since there is exactly 1 factor of 5 in 5 ! = (2)(3)(4)(5), no factors of 5 in either 24 or 3, exactly 1 factor of 5 

in 5, and exactly 3 factors of 5 in 125 = 53, it follows that there are 1 + 1 + 3 = 5 factors of 5 in 10! 

(2)(5 !)2 = (5 !)(24)(3)(5)(125). 

The correct answer is D. 

PS12151.02 

205. Yesterday, Candic巳 and Sabrina trained for a bicycle race by riding around an oval track. They both began

riding at the sam巳 tim巳 from the track ’s starting point. However, Candice rod巳 at a faster pace than Sabrina,

completing each lap around the track in 42 seconds, while Sabrina completed each lap around th巳 track in

46 seconds. How many laps around the track had Candice completed the next time that Candice and

Sabrina were together at the starting point?

A. 21

B. 23

C. 42

D. 46

E. 483

Arithmetic Applied Problems; Properties of Integers 

Let C and S be th巳 number of laps around the track, respectively, whenever Candic巳 and Sabrina were 

together again at the starting point. Sinc巳 Candice completes each lap in 42 seconds, Candic巳 had be巳n

riding for a total of 42C S巳conds, and since Sabrina completes each lap in 46 seconds, Sabrina had been 

riding for a total of 46S seconds. Because they had been riding for th巳 same total amount of time, we have 

42C = 46S, or 21 C = 23S, where C and S are positive integers. 

B巳：cause 23 is a prime number that divides the product of 21 and C (note that 23 divides 23S and 23S = 

21C), it follows that 23 divides 21 (not true) or 23 divid创 C, and h巳nce 23 divides C. Also, because 3 is a 

prime number that divides th巳 product of 23 and S (note that 3 divides 21 C and 21 C = 23S), it follows that 

3 divid巳s 23 (not true) or 3 divides S, and hence 3 divides S. Finally, because 7 is a prime number that 

divides the product of 23 and S (note that 7 divides 21 C and 2 lC = 23S), it follows that 7 divides 23 (not 

tru巳） or 7 divid巳s S, and hence 7 divides S 

It follows that C is a multiple of 23 and S is a multiple of both 3 and 7. Th巳 least positive integer values 

for C and S with this property are C = 23 and S = 3 × 7 = 21. Therefore, the next time after b巳ginning that 

347 



Candice and Sabrina were together at th巳 starting point, Candice had completed 23 laps and Sabrina had 

completed 21 laps. 

The correct answer is B. 

PS07117 

206. A square wooden plaque has a square brass inlay in the center, 1巳aving a wooden strip of uniform width

around the brass square. If th巳 ratio of the brass area to the wooden ar巳a is 25 to 39, which of the following

could be the width, in inch巳s, of the wooden strip?

I. 

II. 

III. 

3 

4 

A

B

C

D

E

 

I only 

II only 

I and II only 

I and III only 

I, II, and III 

Geometry Area 

’ x ’ 

Note: Not drawn to g四le.

Let x represent the side length of the entir巳 plaque, let y represent the side length of the brass inlay, 

and w represent the uniform width of the wooden strip around the brass inlay, as shown in th巳 figure above. 

Since the ratio of the 创·ea of the brass inlay to the area of the wooden st呻1日 25 to 39, the ratio of the area 

l_ 25 _25

of th巳 brass inlay to the area of the entire plaque is X
2 

25 + 39 64 
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I. If the plaque were 3 inches on a side, then the width of the wooden st呻would be 1 inch, and so 1 inch is a
possible width for th巳 wooden strip.

If the plaque were 16 inches on a side, then th巳 width of th巳 wooden strip would be 3 
inches, and so 3 inches is a possible width for the wooden strip. 

I. 

64 
If the plaque were 3 inches on a side, then the width of the wood巳n strip would be 4 

inches, and so 4 inches is a possible width for the wooden strip. 

II. 

The correct answer is E. 

PS66661.02 

207. If n = 9 ! - 64, which of the following is the greatest integer k such that 3k is a factor of n ?

A. 

3 B. 

4C.

6D. 

8E.

Arithmetic Properties oflntegers

The following charts isolate and count th巳 occurrences of 2 and of 3 in the factorizations of 9! =

(9)(8)(7)(6)(5)(4)(3)(2) and 64 = (6)(6)(6)(6).

9! = (9) (8) (7) (6) (5) (4) (3) (2) 

Occurrences of 2 。 3 。 。 2 。

Occurrences of 3 2 。 。 。 。 。

64 = (6) (6) (6) (6) 

Occurrences of 2 

Occurrences of 3 

So, 9! 64 = (27 34 · 5 7) (24 · 34) = (24 · 34)(23 · 5 7 1) = (24 34)(279) = (24 · 34)(32 31) = 

24 · 36 31, where 31 is prim巳卫1巳:refore k = 6.

Alternatively, express n = 9! - 64 as (9)(8)(7)(6)(5)(4)(3)(2)(1) - 64 = [(9)(8)](7)(6)(5)(4)[(3)(2)](1) - 64.

。）（8) as (36)(2) = (62)(2) and multiply (3)(2) to get 6. Factoring 64 from n
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(62)(2)(7)(6)(5)(4)(6)(1) - 64 giv巳s n = 64[(2)(7)(5)(4)(1）一 1] = 64(279). It follows that 64 has 4 factors of 3 

and 279 has 2 additional factors of 3 since 279 = (32)(31 ), so the greatest int巳ger k such that 3k is a factor 

ofn is 4 + 2 = 6. 

The correct answer is D. 

PS62451.02 

208. The integer 120 has many factorizations. For example, 120 = (2)(60), 120 = (3)(4)(10), and 120 =

( 1)( 3)(4)(10). In how many of the factorizations of 120 are the factors cons巳cutive int巳gers in ascending

order?

A. 2

B. 3

C. 4

D. 5

E. 6

Arithmetic Properties of Integers 

All of the positive factors of 120 listed in ascending order are 1, 2, 3, 4, 5, 6, 8, 10, 12, 15, 20, 24, 30, 40, 

60, and 120. The negative factors of 120 listed in ascending order are 120, 60, -40, 30, 24, 20, 15, 

一12，一10, -8, --6, -5, -4, -3, -2, and -1. Examining th巳se lists for groups of consecutive factors whose 

product is 120 gives (1)(2)(3)(4）（匀，（2)(3)(4）（匀，（4)(5）（句，and ( 5)(-4)( 3)( 2). 

The correct answer is C. 

PS65741.02 

209. Jorge ’s bank statement showed a balance that was $0.54 greater than what his records show巳d. He

discovered that he had written a check for $x.yz and had recorded it as $x.纱， where each of x, y,

and z represents a digit from O though 9. Which of the following could be the value of z ?

A. 2

B. 3

C. 4

D. 5

E. 6

Arithmetic Place Value 

Since th巳 amount Jorge recorded for the check ($x.zy) was $0.54 more than the actual amount of the check 

($x.yz), it follows that $x.zy 一 $x.yz = $0.54. This is 巳quivalent
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y y z 54 lOz+ y 10y+ z _ 54 

to 
x ＋ 百 ＋ 百

「
（x ＋ 百 ＋ 而百）＝百百Then寸面－

－

寸E「
－

面百 or，巳quivalently,

lOz + y 一（lOy + z) = 54. It follows that 9z - 9y = 54 or z - y = 6. Since y and z are digits, the possible 

values ofy and z, respectively, are O and 6, 1 and 7, 2 and 8, and 3 and 9. Of the possible values of z, only 6 

is given as one of the answer choices. 

The correct answer is E. 

PS79981.02 

210. One side of a parking stall is defined by a straight stripe that consists of n painted sections of equal length

l 

with an unpainted section 2 as long betw巳en each pair of cons巳cutive painted sections. The total length of 

the stripe from the beginning of the first painted section to the end of the last painted section is 203 inches. 

If n is an integer and th巳 length, in inches, of each unpainted s巳ction is an integer greater than 2, what is the 

value ofn?

5A. 

9B. 

hv
 
’’且C. 

14 D. 

29E.

一
／叫

Algebra Applied Problems

＼＼｜／ 
The figure above is a schematic diagram of the parking stall ’s painted s巳ctions, where each painted section 

has length 2k inches and each unpainted section has length k inches. Since there is a total of n painted 

sections and a total of (n 一 1) unpainted sections, it follows that n(2k) + (n 一 l)k = 203, or (3n - l)k = 203. 

Also, since n and k are positiv巳 integers with n三2, and 203 = (7)(29) is the only factorization of 203 with 

integer factors greater than or equal to 2, w巳 hav巳 two cases. 

n三旦

Case 1: 3n 1 = 7 and k = 29. In this case we have 3 

Case 2: 3n - 1 = 29 and k = 7. In this case we haven = 10. 

8 

B巳：cau日巳
3 is not an integer, we discard Case 1, and hence n = 10. 
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211. 

3 2 2一－ 1-
5 3 

PS16963 

"2----r
=

3 5 

A. 16

B. 14

C. 3

D. 1

E.一l

Arithmetic Operations on Rational Numbers 

Work the problem: 

3 2 2--1-
5 3, -
2 3 

3 5 

13 5 39-25 14
S 3 15 15 14 15 

一－－＝－－－一＝一＝－ X 一＝ 14
l ＿ 主 且二旦 _1_ 15 1 
3 5 15 15 

The correct answer is B. 

Machine Consecutive Minutes岛fachine Is Off 

A 17 

B 14 

C 11 

PS67381.02 

Units of Power When On 

15 

18 

12 

212. At a c巳rtain facto町，each of Machines A, B, and C is periodically on for exactly 1 minute and periodically

off for a fixed numb巳r of consecutive minutes. The table above shows that Machine A is on and uses 15

units of power every 18th minu旬，Machine B is on and uses 18 units of power every 15th minu旬，and

Machine C is on and uses 12 units of power every 12th minut巳. The factory has a backup generator that

operates only when the total power usage of the 3 machines exc自由30 units of power. What is the time

interval, in minutes, between consecutive times the backup generator begins to op巳rate?

A. 36

B. 63

C. 90

D. 180

E. 270
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Arithmetic Applied Problems 

The given table shows that the backup generator will not operate when only one of the machines is 

operating, sinc巳 none of the machines uses more than 30 units of power. The table below shows the power 

usage when more than one machine is operating at the same time. 

Machines Units of power when o咄a归p generator 

A&B 15 + 18 = 33 On 

B&C 18 + 12 = 30 Off 

C&A 12 + 15 = 27 Off 

A&B&C 15 + 18 + 12 = 45 On 

Thus, the backup generator will be on when巳ver Machin创 A and B are both on, this being true regardless 

of whether Machine C is on. We are given that Machine A is on for l minute every 18 minut创 and

Machine B is on for 1 rninut巳 every 15 minutes. Therefore, if Machines A and Bare both on for a certain 

minute, then th巳 following are th巳 minutes when these machin巳s are again on. 

Minutes when Machine A is on: 1st, 19th, 37th, 55th, 73时，91st, 109th, 

Minutes when肌fachin巳 Bis on: 1st, 16th, 31st, 46th, 61st, 76th, 91st, 106th, 

Therefore, the next time Machines A and B are both on is the 91 st minu旬，which is 90 rninut巳s after the 

first minute. 

Alternatively, Machine A is on every 18 = (2)(32) minutes and Machine Bis on 巳very 15 = (3)(5) minutes, 

so th巳 machines are both on 巳very (2)(32)(5) = 90 minutes (least common multiple of 18 and 15). 

The correct answer is C. 

353 



5.0 Data Sufficiency 

5.0 Data Sufficiency 

Data Sufficiency questions app巳ar in the Quantitative Reasoning s巳。tion of the GMA T"' 巳xam. 

Multiple-choice Data Sufficiency questions are intermingled with Problem Solving questions throughout the 

section. You will have 62 minutes to complete the Quantitative Reasoning s巳。tion of the GMA T exam, or 

about 2 minutes to answer 巳ach question. These questions require knowledge of the following topics: 

• Arithmetic

• Elementary algebra

• Commonly known concepts of geomet可

Data Sufficiency questions are d巳signed to measure your ability to analyze a quantitative problem, recognize 

which giv巳n information is rel巳vant, and determine at what point there is sufficient information to solve a 

problem. In these questions, you are to classify each problem accordi吨to the five fixed answer choices, 

rather than find a solution to the problem. 

Each Data Suffici巳ncy question consists of a qu巳stion, often accompanied by som巳 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 neith巳r statement provides enough 

information whether th巳 information in the two stat巳m巳nts together is suffici巳nt. It is also possible that th巳

statements, in combination, do not give 巳nough information to answer th巳 question.

B巳gin by reading the initial information and the question carefully. Next, consider the first stat巳ment. Does 

the information provided by the first statem巳nt 巳nable you to answ巳r the question? Go on to the second 

statement. Try to ignore th巳 information given in the first statement when you consider whether the second 

statem巳nt provides information that, by itself, allows you to answer the question. Now you should be able to 

say, for each statement, whether it is suffici巳nt to determine th巳 answer.

Next, consider the two statements in tand巳m 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. 

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. 

2. Consider each statement separately.
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First, decid巳 whether 巳ach stat巳ment alon巳 giv，巳S sufficient information to solve the problem. Be sure to 

disregard the information given in statem巳nt (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. 

3. Judge the statements in tandem if neither statement is sufficient by itself.

It is possible that the two statements tog，巳ther 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 th巳 problem.

4. Answer the question asked.

For example, if th巳 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 sufficie时，b巳cause such answers constitute a rang巳 of values rather than th巳

specific value of y.

5. Be very careful not to make unwarranted assumptions based on the images represented.

Figur巳s are not nec巳ssarily drawn to scale; they are generalized fi♂lf巳s showing Ii忧l巳 more than 

intersecting line segments and the relationships of points, angles, and regions. For example, if a且♂lf巳

described as a rectangle looks like a square, do not conclude that it is actually a square just by looki吨at the 

figur巳－

If statement 1 is sufficient, then the answ巳r must be A or D. 

If statement 2 is not sufficient, then the answer must be A. 

If statement 2 is sufficient, then the answ巳r must be D. 

If statement 1 is not sufficient, th巳n th巳 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 b巳 E.
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Is Statement 1 Sufficient Alone? 

Is Statement 2 Sufficient Alone? 

5.2 Section Instructions 

Is Statement 2 Su组dent Alone? 

Are Statements l & 2 

Su血cientTogether? 

Go to www.mba.com/tutorial to view instructions for the section and get a feel for what the test center 

screens will look like on the actual GMA T exam. 

To register for the GMAT™ exam go to www.mba.com 

5.3 Practice Questions 

Each Data Sufficiency problem consists of a question and two stat巳ments, labeled (1) and (2), which contain 

certain data. Using th巳se data and your knowledge of mathematics and ev巳ryday facts (such as the number of 

days in July or the meaning of the word counterclockwise), decide whether the data giv巳n are sufficient for 

answering th巳 qu巳stion and then indicate on巳 ofth巳 following answer choices: 

A Statem巳nt (1) ALONE is suffici巳nt, but stat巳ment (2) alone is not sufficient. 

B Stat巳m巳nt (2) ALONE is sufficient, but stat巳m巳nt (1) alone is not sufficient. 

C BOTH statements TOGETHER are sufficient, but NEITHER statement ALONE is sufficient. 

D EACH statement ALONE is sufficient. 

E Statements (1) and (2) TOGETHER are not sufficient. 

应盟主In Data Sufficiency problems that ask for the value of a quantity, the data given in the statements are 

sufficient only when it is possible to determine exactly one numerical value for the quantity. 

坠旦旦l旦i
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正千二�
In MQR, what is the value of x ? 

1. PQ=PR

2. y=40

Exolanation: According to statement (I) PQ = PR; therefo战 MQR is iso叫es and y = z. Since x + y + z = 

180, it follows that x + 2y = 180. Since statement (1) does not give a value for y, you cannot answer the 

question using stat巳ment (1) alon巳 According to statement (2), y = 40; therefi创毡， x + z = 140. Sinc巳

statement (2) does not give a value for z, you cannot answer th巳 question using statement (2) alone. Using 

both statements together, since x + 2y = 180 and the value of y is giv阻， you can find the value of x.

Therefore, BOTH statements ( l )  and (2) TOGETHER are sufficient to answer th巳 questions, but NEITHER 

statement ALONE is sufficient. 

Numbers: All numbers us巳d are real numbers. 

5m豆旦i

• Figures conform to the information given in the question, but will not necessarily conform to th巳

additional information given in statements (1) and (2).

• Lines shown as straight are straight, and lines

• The positions of points, angles, regions，巳tc., exist in the order shown, and angle measures ar，巳

great巳r than z巳ro.

• All figures lie in a plane unless otherwise indicated.

Questions 213 to 265 - Difficulty: Easy 

*DS05149 

213. Does 2x + 8 = 12 ?

1. 2x+ l 0=14

2. 3x+8=14

DS96720.02 

214. Each car at a certain dealership is either blue or white. What is the average (arithmetic mean) stick<巳r price

of all the cars at the dealership?

l 

1. Of all the cars at the dealership, 3 are blue and have an average sticker price of $21,000.
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2 

2. Of all the cars at the d巳alership, 3 are whit巳 and have an average sticker price of $24,000.

DS01503 

215.IfM i日 a set of consecutive even integers, is O in set M?

1. --6 i日 in setM.

2. -2 is in set M.

DS35330.02 

216. A box contains only white balls and black balls. What is the probability that a ball selected at random from

the box is white?

1. There are I 00 balls in the box.

2. There are 40 black balls in the box.

DS15510 

217. Rita’s montl句sal町is 3 Juanit的monthly sal町What is their combined monthly salary?

1. Ri钮 ’s monthly salary is $4,000.

2. Either Rita’s monthly salary or Juani钮 ’s monthly salary is $6,000.

DS37130.02 

218. Each of the 120 students in a certain dormit町y is e1阳a junior or a senior. How many of the juniors have

credit cards?

2 

1. 3 of the 120 juniors and seniors have credit cards.

2. The number of seniors who have credit cards 1日 20 more than the number of juniors who have cr巳dit

cards. 

DSl3384 
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219. What is the value of the integer x ?

1. x rounded to the nearest hundred is 7,200.

2. The hundreds digit of xis 2.

DS04644 

220. Is 2x > 2y ?

1. x>y

2. 3x> 3y

DS38720.02 

221. If the average (an也metic mean) cost per sweater for 3 pullover sweaters and 1 cardigan sweater was $65,

what was the cost of the cardigan sweater?

1. The average cost per sweater for th巳 3 pullover sweat巳rs was $55.

2. The most expensive of the 3 pullover sweaters cost $30 more than the least expensive.

DS04636 

p 

222. If p and q are positiv巳，is q less than 1 ?

1. p is less than 4.

2. q is l巳ss than 4.

DS02779 

223. In each quarter of 1998, Company Me缸ned more money than in the previous quarter. What was the range

of Company M’s quarterly earnings in 1998?

1. In the 2nd and 3rd quarters of 1998, Company M earned $4.0 million and $4.6 million, respectively.

2. In the 1st and 4th quarters of 1998, Company M earned $3.8 million and $4.9 million, r巳叩巳ctively.

DS69610.02 
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224. Th巳 rang巳 ofth巳 t比巳ights of a group of l 助 school juniors and 臼nio

(arithrn巳tic m巳an) ofth巳 h巳ight of th巳 tallest s巳nior in the group and th巳 height of the shortest junior in the

group?

1. The average of the heights of the juniors in the group is 165 centimeters.

2. The average of the heights of the seniors in the group is 179 centimeters.

DS04510 

225. In a certain factory, hours worked by each employee in ex四日s of 40 hours per week are overtime hours and

l 
1"=" 

are paid for at ""' times the employee ’s regular hourly pay rate. If an employee worked a total of 42 hours 

last w巳ek, how much was the employee ’s gross pay for the hours worked last week? 

1 . The employee ’s gross pay for ov巳rtime hours worked last week was $30. 

2. The employee ’s gross pay for all hours worked last week was $30 more than for the pr，巳vious week.

DS01104 

226. Is the integer p ev巳n?

1. The integer p2 + 1 is odd.

2. The integer p + 2 is even.

DS05172 

227. If x > 0, what is the value of x5 ?

$. = 32

2. xz = 220 

DS17640 
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228. In the quilting pa“em shown above, a small square has its vertices on the sides of a larger square. What is 

th巳 side length, in centim巳ters, of the larger square?

1. The sid巳 length of the smaller square is 10 cm.

2. Each vertex of the small square cuts 1 side of th巳 larger square into 2 s巳gments with lengths in the ratio

of 1:2. 

DS02589 

229. Did Insurance Company K have more than $300 million in total net profits last year?

1. Last y巳ar Company K paid out $0.95 in claims for every dollar of premiums collected.

2. Last y巳ar Company K earned a total of $150 million in profits from the investment of accumulated

surplus premiums from previous years. 

DS15349 

230. How many hours would it take Pump A and Pump B working together, each at its own constant rate, to

empty a tank that was initially full?

1. Working alone at its constant m旬， Pump A would empty the full tank in 4 hours 20 minut创

2. Working alon巳， Pump B would empty the full tank at its constant rate of 72 lit巳rs per minut巳．

DS04573 

231. What is the value of the integer N?

1. 101 <N< 103

2. 202 < 2N < 206

DS12033 

232. Is zw positive?

1. z+ w3 = 20

2. z is positive.

DS03006 
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233. On the scale drawing of a certain house plan, if 1 centimeter represents x meters, what is th巳 value ofx?

1. A rectangular room that has a floor area of 12 square meters is represented by a region of area 48
square centimeters. 

2. The 15-meter length of the house is represented by a segment 30 centimeters long.

DS23820.02 

1 

234. Maria le白home 4 hour after her husband and drove over the same rout巳 as he had in order to overtake hi日1

From the time she left, how many hours did it take Maria to overtake her husband?

1 . Maria drove 60 miles before overtaking her husband. 

2. While overtaking her husband, Maria drove at an average rate of 60 miles per hour, which was
12 miles per hour faster than her husband’s average rate. 

y 

Pl .. R· 

。 Q s 

DS03939 

X 

235. In the rectangular coordinat巳 system above, if !':,.OPQ and !':,.QRS have 巳qual area, what are the coordinates of
pointR?

1. The coordinates of point P 缸巳（0,12).

2. OP= OQ and QS = RS.

DS07258 

236. In a school that had a total of 600 students emolled in the junior and senior classes, the students contr由山d
to a c巳rtain 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 gav巳 $3.

2. Tuer巳 were more juniors than seniors emolled in the school.
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DS06650 

237. How much did er巳dit-card fraud cost United States banks in year X to the nearest $10 million?

1. In y巳ar X, counterfeit cards and telephone and mail-order fraud accounted for 39 percent of the total

amount that card fraud cost the banks. 

2. In y巳ar X, stolen cards account巳d for $158.4 million, or 16 percent, of the total amount that credit-card

fraud cost the banks. 

DS17319 

238. Is the positive integer n odd?

1. n2 + (n + 1)2 + (n + 2)2 is ev，巳n.

2. n2 一 （n + 1)2一 （n + 2)2 is even. 

DS01130 

239. In th巳巧1-plane, circle Chas center (1,0) and radius 2. If line k is parallel to the y-axis, is line k tangent to

circle C?

1. Line k passes through the point （一1,0).

2. Line k passes through the point （一l，一1).

DS14170 

240. Company X’s profits this year increased by 25% over last year ’s profits. Was th巳 dollar amount of

Company X ’s profits this year greater than the dollar amount of Company Y ’s?

1. Last year, the ratio of Company Y’s profits to Company X ’s profits was 5:2.

2. Company Y experi巳nced a 40% drop in profits from last year to this y巳ar.

DS87910.02 

241. A C巳rtain company consists of three divisions, A, B, and C. Of the 巳mploy，巳巳s in the thr巳e divisions, the 

employees in Division C have the greatest average (arithmetic mean) annual salary. Is the av巳rage annual 

salary of the employees in the thr四 divisions combin巳d less than $55,000 ? 

1. 卫1e average annual salary of th巳巳mployees in Divisions A and B combined is $45,000.

2. The average annual salary of th巳巳mployees in Division C is $55,000.
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242. For all x, the expression x* is defined to be ax ＋α，whereαis a constant. What is the value of 2 * ?

1. 3* = 2

2. 5* = 3

DS09260 

243. Is k+ m < 0?

1. k< 0

2. km> 0

DS08352 

244. The s严nhol ti represents which one ofth巳 following operations: addition, subtraction, or multiplication?

1. a ti (b ti c) ！－αti (c ti b) for som巳 numbers a, b, and c.

2. αti (b tic)!- （αA b) ti c for some numbersα，b, and C. 

DS05989 

245. What is the value of2x + 2-x?

1. x> 0

2. 4x + 4 X = 23

DS13457 

246.孔'hat is the ratio of c to d ?

1. The ratio of 3c to 3d is 3 to 4.

2. The ratio of c + 3 to d + 3 is 4 to 5.

DS15099 

24 7. A candle company determines that, for a c巳rtain sp巳cialty candle, the supply function is p = mix + bi and th巳

demand function is p = mi:x ＋仇，where p is the price of each candle, x is the number of candles supplied or 

364 



demanded, and m1, m2, b1, and b2 are constants. At what value of x do the graphs of th巳 supply function and 

demand function intersect? 

1. m l= m2 = 0.005

2. b2- b l= 6

DS40410.02 

248. A certain ski shop sold 125 pairs of skis and 100 pairs of ski boots for a total of $75,000.认That was the

average (arithmetic mean) selling price of a pair of the ski boots?

1. The average selling price of a pair of skis was $300.

2. The selling price of a pair of ski boots varied from $150 to $900.

DS93510.02 

249. Is the standard deviation of the numbers in list R less than the standard deviation of the numbers in list S ?

1. The range of the numbers in R is less than the range of the numbers in S.

2. Each number in R occurs once and each number in S is repeated.

DS96502.0l 

250. Is the length ofrectan伊lar field F gr巳ater than the length of rectangular field G ?

1. The area of Fis greater than the area of G.

2. The width of Fis less than the width of G.

DS17502.01 

251. In the figure above, is the area of triangular region ADE equal to the area of rectangular region ABCD ?

1. X = 10 and y = 5. 

2. x = 2y 
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252. Last year Publish巳I X published 1,100 books, consisting of first editions, revised editions, and reprints. How

many first editions did Publisher X publish last year?

1. The number of first editions published was 50 more than twice th巳 number of reprints published.

2. The number ofrevised 巳：ditions published was half the number ofreprints published.

DS89502.0l 

253. How old is Jane?

1. Ten years ago she was one-third as old as she is now.

2. In 15 years, she will be twice as old as she is now.

DS99502.0l 

254. What was the population of City X in 2002 ?

1. X’s population in 2002 increased by 2 percent, or 20,000 people, over 2001. 

2. In 2001, X ’s population was 1,000,000.

DS79502.0l 

255. What is the perimeter of triangle ABC?

1. AB= 16 inches

2. MBC is equilateral.

B 

同 G 

DS60602.0l 

366 



256. In the figure above, i日 出e shaded region a square region?

1. ABCD and EFGH are squares.

2. BC=EF

DS02602.0l 

257. Pis a particle on th巳 circle shown above. What is the length of the path traveled by P in one complete

revolution around the circle?

1. The diameter of the circle is 1.5 meters.

2. The particle P moves in a clockwise direction at 0.5 meter per second.

DS62602.0l 

258. The figure above shows the floor plan and inside dimensions of the ground level of a building. If all lines

that intersect meet at right angles, what is the total floor area of this level of the building?

1. QR= 4 meters

2. PQ is less than QR.

,R 

DS82602.0l 
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259. The figure above shows the top of a circular cake with a slice removed. The shaded region on top of th巳

cake is the remaining part of a circular d巳coration that was centered on th巳 cake. What is th巳 ar巳a of the

shaded region?

1. P was the center of the top of the cake before the slice was removed and the angle of the sl ·白， LRPS 

is 60。

2. PR = PS = 11 centimeters

DS03602.0l 

260. If three strai掉t lines intersect at a point as shown in the figur巳 above, what is the value of x ?

1. x = y = z 

2. z = 60 

DS23602.0l 

261. What i日 出巳distance between City A and City C ?

1. The distance between City A and City B is 7 5 kilometers.

2. The distance between City B and City C is 135 kilometer日，

慧、
龟』

ii 

DS33602.0l 

262. A person walked completely around the edge of a park K♂nning at the midpoint of one edge and making

the minimum number of turn日， each with the minimum number of degrees n巳：cessary, as shown in the figure

above. What is the sum of the degrees of all the turns that th巳 person made?

1. On巳 ofthe turns is 80 degre创

2. 卫1e number of sides of the park is 4, all of the sides are straight, and each interior angle is less than

180 degrees. 
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263. What 1日 出巳缸ea, in square meter日， of the building plot shown in the figure above?

1. KM= MP = 30 meters

2. JK=KL =LM=MN=NP= 15 meters

DS90820.02 

264. Yesterday Bookstore B sold twice as many softcover books as hardcover books. Was Bookstore B ’s

revenue from the sale of softcover books yesterday gr巳ater than its revenue from the sale of hardcover

books yesterday?

1. The average (arithmetic mean) price of the hardcover books sold at the store yesterday was $10 more

than the average price of the softcover books sold at the store yesterday. 

2. 卫1e average price of the softcover and hardcover books sold at the store yesterday was greater than

$14. 

DS11820.02 

265. What is the median of the nine consecutive even integers in a certain list?

1. The median of the integers in the list is greater than 0.

2. Of the int巳gers in the list, the sum of the least of the negative integers and the least of the positive

integers 1日 -4.

Qu巳stions 266 to 306 - Difficulty: Medium 
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266. Th巳 heart-shaped decoration shown in the fi伊re above consists of a square and two semicircles. What is the

radiu日 of each semicircle?

1. The d
i
吨onal of the叫uare is 1 oJz. centim出rs long.

2. The area of the square region minus the sum of th巳 areas of the semicircular regions 1s

100 25π square centimeters. 

)( 

DS20602.0l 

267. If A is the area of a triangle with sides of lengths x, y, and z as shown above, what is the value of A ?

1. z = 13

阳，一
2一－A

 
吁’』

A 
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268. The fi♂ire above shows a piece of ch巳巳se with a corner cut off to expose plane surface ABC. What is the
area of surface ABC ?

1. AD = IO centimeters

2. The shape of the cheese was a cube b巳for巳 the corner was cut off.

DS31602.0l 

269. The fi♂ire above shows a portion of a road map on which the measures of certain angles are indicated. If all
lines shown are straight and intersect as shown, is road PQ parallel to road RS?

1. b = 2α 

2. c = 3α 

DS14602.0l 

270. It costs $2,250 to fill right circular cylindrical Tank R with a certain industrial chemical. If the cost to fill
any tank with this chemical is dir巳ctly proportional to the volume of tlie chemical needed to fill the tank,
how much does it cost to fill right circular cylindrical Tank S with the chemical?

1. The diameter of the interior of Tank R is twice the diameter of the interior of Tank S.

2. The interiors of Tanks Rand S have the same hei掉t

1YeslNo IDon’tKnow 

Program XI 4001200 I物O

Program Yl3ool3sol350 

DS17700.02 
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271. Th巳 table shows the number of people who responded "yes” or "n。” or “don’t know” wh巳n asked whether

their city council should implement environmental programs X and Y. If a total of 1,000 p巳ople responded

to the question about both program日， what was the number of people who did not respond "yes口 to

implementing either of the two programs?

1. The number of people who responded “yes” to implementing only Program X was 300.

2. The number of people who responded “n。” to implementing Program X and “n。” to implementing

Program Y was 100. 

DS39510.02 

100如－al

272. An estimate of an actual data value has an error of p percent if p = a , wh巳re e is the estimated

value and a is the actual value. Emma ’
S 巳stimate for her total income last year had an error of less than

20 percent. Emma’
S estimate of her income from tutoring last year also had an error of less than 20 percent.

Was Emma’s actual income from tutoring last year at most 45 percent of her actual total income last year?

1. Emma’s estimated income last year from tutoring was 30 percent of her estimated total income last

year. 

2. Emma ’s estimat巳d total income last year was $40,000.

DS97030.02 

273. Was Store k’s profit last month at least 10 percent greater than its profit the previous month?

1. Store K’s expenses last month were 5 percent gr巳ater than its expenses the previous month.

2. StoreK’s revenues last month were 10 percent greater than its revenues the previous month.

、 kI w
，、＼

x" /-y 气 zG 
. - -

m 
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274. In the figure shown, lines k and mar巳 parallel to each other. Is x = z ?

1. x
=

w 

2. y=l80-w

DSl3097 
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275. If k and £ are lines in th巳秽－plane, is the slope of k less than the slope of£ ?

1. The x-intercept of line k is positiv巳， and th巳 x-intercept of line i is negative.

2. Lines k and i inters巳ct on the positive y-axis.

DS73340.02 

276. Is n less than 1?

1. n is less than 0.01 percent of 10,000.

2. n i日 less than 0.1 percent of 1,200.

DSl8630.02 

277. Gross profit is equal to selling price minus cost. A C缸 deal缸
’s gross profit on the sale of a certain c缸 was

what percent of the cost of the car?

11 

10 1. The selling price of th巳 car was ofth巳 cost of th ca . 

2. The cost of the car was $14,500.

DS09642 

278. When the wind sp四d is 9 miles per hour, the wind-chill factor w is given by

w = 17.366 + l.l9t, 

where t is the t巳mperature in degre巳s Fahrenheit. If at noon yesterday the wind speed was 9 miles per hour, 

was the wind-chill factor greater than O ? 

1. The temperature at noon yesterday was g巳ater than 10 degrees Fahrenheit.

2. The temperature at noon y巳sterday was less than 20 degrees Fahrenheit.
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279. What is the volume of the cube above?

1. The surface area of the cube is 600 square inches.

2. Th巳 l《！I

B

C 

DS03989 

280. 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 AB is 6 and the length of CD is 8.

2. ACis a di缸neter of the circle.

DS05766 

281. How many members of a c巳rtain legislature voted against the measure to rais巳 the让salaries?

1. 4 of the members of the legislature did not vote on th巳 measure.

2. If 5 additional members of the legislature had voted against the measure，也巳n the fraction of members

of the legislature voting against the measure would have been 3 

DS05986 
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282. Ify手0, is lxl = 1 ?

“ －L

l … IYI 

2. I司 ＝－X

DS08306 

283. If xis a positive integer, what is the value of x?

1. x
2 =.Ji 

旦＝n and n:;i!:0 
2. X

DS07568 

284. Is the median of the five numbers a, b, c, d, and e equal to d?

1.α ＜ c<e 

2. b<d<c

DS10383 

285. During a certain bicycle ride, was Sherry ’s average speed faster than 24 kilometers per hour?

(1 kilometer = 1,000 meters) 

1. Sherry ’s average speed during the bicycle ride was faster than 7 meters per second.

2. Sherry ’s average speed during the bicycle ride was slower than 8 meters per second.

DS13907 

286. Working together, Rafael and Salvador can tabulate a certain set of data in 2 hours. In how many hours can

Rafael tabulate the data working alone?
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1. Working alone, Rafael can tabulate the data in 3 hour日 less time than Salvador, working alone, can
tabulate the data. 

2. Working alone, Rafael can tabulate the data in 2 the time that Salvador, working alone, can tabulat巳

the data. 

DS04039 

287. If x and y are integers, what is the value of x?

xy= 1 

x手l

No恒：Figure not drawn to 田ale·.

DS18386 

288. The fi♂ire above shows Line L, Circle 1 with center at C1, and Circle 2 with center at C2. Line L intersects
Circl巳 l at points A and B, Lin巳 L intersects Circl巳 2 at points D and E, and points Ci and C2 are equidistant
from line L. Is the ar巳a of MBC1 less than the area of fJJEC2 ?

1. The radiu日 of Circle 1 is less than the radiu日 of Circle 2.

2. The length of chord /J8 is less than the le吨th of chord 旺

DS15938 

289. Y巳白rday k仰自n 9:00 a.m. and 6:00 p.m. at A叩ort X, all flights to Atlanta d巳parted at equally spaced 
times and all flights to N巳w York City departed at equally spaced times. A flight to Atlanta and a flight to 
New York City both departed from Airport X at 1:00 p.m. yesterday. Between 1:00 p.m. and 3:00 p.m. 
yesterday, did another pair of flights to these 2 cities depart from Airport X at the same time? 

1 . Yesterday at Airport X, a flight to Atlanta and a flight to N巳w York City both departed at 10:00 a.m. 

2. Yesterday at Airport X, flights to New York City departed every 15 minutes between 9:00 a.m. and
6:00p.m. 

DS07206 
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290. Of the total number of copies of Magazine X sold last week, 40 p巳rcent were sold at full price. What was

the total number of copies of the magazine sold last w巳ek?

1. Last week, full price for a copy of Magazine X was $1.50 and the total rev巳nue from full-price sales

was $112,500. 

2. The total number of copies of Magazine X sold last w四k at full price was $75,000.

DSll614 

291. Ifp, s, and t 缸巳 positive, is [ps -ptl > p(s - t) ?

1. p < s 

2. s < t 

DS04468 

292. Is x > y?

1. x+y>x-y

2. 3x> 2y

A 

DSI 7588 

B 

293. In the figure above, AB, which has length z cm, is tangent to the circle at point A, and BD, which has

len♂hy cm, int巳rs

1. CD =xcm

2. z = s../2 
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294. Is the integer n a prime number?

1. 24三n三28

2. n is not divisibl巳 by 2 or 3.

DS03615 

295. What is the average (arithmetic mean) annual salary of the 6 employ巳es of a toy company?

1. If the 6 annual salaries were ordered from least to gr巳atest, each annual salary would be $6,300 greater

than th巳 preceding annual salary. 

2. The range of the 6 annual salaries is $31,500.

DSI 7503 

296. In a certain order, the pretax price of each r巳gular pencil was $0.03, the pretax price of巳ach deluxe p巳ncil

was $0.05, and th巳re W巳re 50% mor巳 deluxe p巳ncils than m伊lar pencils. All taxes on the order are a fixed

percent of the pr巳tax pric巳咀 The sum of the total pr巳tax price of the order and the tax on the ord巳r was

$44.10.认That was th巳 amount, in dollars, of th巳 tax on the ord巳r?

1. The tax on the order was 5% ofth巳 total pretax price of th巳 ord巳I

2. The order contained exactly 400 regular pencils.

DS06785 

297. If m is an integer greater than 1, is m an even integer?

1. 32 is a factor of m.

2. m is a factor of 32.

DS05657 

298. If the set S consists of fiv巳 cons巳cutive positive integers, what is the sum of these five integers?

1. The integer 11 is in S, but 10 is not in S.

2. The sum ofth巳 even integers in S is 26.
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299. If x > 0, what is the value of x?

1. x
3 -x=O

2. 盯－ x=O

DS08307 

300. A total of 20 amounts are ent巳red 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 Ri (1

三i三5). The average of the amounts in column j is Cj (1三j三4). What is the average of all 20 amounts on

the spr，四dsheet?

1. R1 + R2 + R3 + R4 + Rs = 550

2. Ci + C2 + c3 + c4 = 440

DSl3132 

301. Was the range of the amounts of money that Company Y budgeted for its projects last year吨ual to the

range ofth巳 amounts of money that it budgeted for its proj四ts this year?

• 

1. Both last year and this year, Company Y budgeted money for 12 prnj巳cts and th巳 least amount of

money that it budgeted for a project was $400. 

2. Both last year and this ye缸， the average (arithmetic m四n) amount of money that Company Y budgeted

per project was $2,000. 

’－ 

a b C d 

DS01633 

302. If a, b, c, and dare numbers on the number line shown and if the tick marks ar巳 equally spaced, what is the

value of a + c ?

1.α＋b=-8

2. α ＋d=O

DS06067 
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303. Isxm <ym?

1. x>y

2. m<O

DS02899 

304. Ify = x2 - 6x + 9, what is the value ofx?

1. y= 0

2. x+y= 3

DS06810 

305. What is the probability that Lee will make 巳xactly 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 Le巳 will make 5 or fewer 巳rrors on the test is 0.85.

DS19208 

306. If p is a positive integer, is 2p + 1 a prime numb巳r?

1. p is a prime number.

2. pis an even number.

Questions 307 to 373 - Difficulty: Hard 

DS60130 

307. What percent of th巳 stud巳nts at University X are enroll巳d in a sci巳nee course but are not enroll巳d in a

biology course?

1. 28 perc巳nt of the students at University X ar巳 enrolled in a biology cours巳

2. 70 percent of the students at University X who are enrolled in a science course are enrolled in a biology

course. 

DS02741 

308. In the砂－plane, point (r,s) lies on a circle with center at the origin. What is the value of泸＋ s2 ?
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1. The circle has radius 2.

e point 
( .,/2,-../2.) Ii… 也 l

DS06368 

309. Ifr, s, and tare nonzero int巳gers, is r5s3t4 negative?

1 . rt is negativ巳－

2. s is negative.

DSl3706 

310. Each Type A machine fills 400 cans per minu旬，巳ach Type B machine fills 600 cans per minute, and each

Type C machine installs 2,400 lids per minute. A lid is install巳d on each can that is filled and on no can that 

is not filled. For a particular minu旬， what is the total number of machines working?

1. A total of 4,800 cans are filled that minute.

2. For that minu旬，there are 2 Typ巳 B machines working for every Type C machine working.

DS08660 

311. If a and b are constants, what is the value of a ?

1.α ＜ b 

2. (t-a)(t-b)=t2 +t 一 口，for all values oft.

DS04474 

312. Ifx is a posi盯e integ町， is 4X an int咿r?

1. .J4x. is a川市ger.

2 . .J百is not an ir由ger.

DS16456 
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313. If p, q, x, y, and z are diff巳rent positive integers, which of th巳 five integers is the median? 

1. p+x<q

2. y<z

DS16277 

314. Ifw + z = 28, what is the value ofwz?

1. w and z are positive int巳gers.

2. w andzar巳 consecutive odd int巳gers.

DS02474 

b a 

c-b

315.Ifαbe 手0, is C ?

1. α ＝ 1 

2. C = 1 

DS14471 

316. The arithmetic mean of a collection of 5 positive integers, not necessarily distinct, is 9. One additional

positive integer is included in the collection and the arithmetic mean of the 6 integers is computed. Is the

arithmetic mean of the 6 int巳gers at l巳ast 10 ?

1. The additional integer is at least 14.

2. The additional integer is a multiple of 5.

DS11003 

317. A certain list consists of 400 different numb巳rs.Is the average (arithmetic mean) of the numbers in the list

greater than the median of the numbers in the list?

1. Of the numbers in the list, 280 are less than the average.

2. Of the numbers in the list, 30 percent are greater than or equal to th巳 average.

DS03678 
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318. In a two-month survey of shoppers, each shopper bought one of two brands of deterg巳时， X or Y, in the first

month and again bought one of these brands in the second month. In the surv町，90 perc巳nt 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 shopp巳rs surveyed was 5,000.

DS15902 

319. If m and n are positive integers, is m + n divisible by 4 ?

1. m and n are each divisible by 2.

2. Neither m nor n is divisible by 4.

DS02940 

320. What is the area of rectangular regionR?

l. Each diagonal of R has length 5.

2. Th巳 perimeter of R is 14.

DSI 7137 

321. How many integers n are there such that r < n < s?

1. s-r = S

2. rands are not integers.

DSI 7147 

322. If the total pric巳 of n equally priced shar巳s of a certain stock was $12,000, what was the price per shar巳 of

th巳 stock?

1 . If the price per share of the stock had b巳en $1 mor巳， the total price of the n shares would have been 

$300 more. 

2. If the price per share of the stock had been $2 less, the total price of the n shares would have been 5

percent less. 
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323.Ifn叫叫ve, is .Jn > 100?

1.而立＞99

2.而言I >101

DS17150 

324. Is秒＞5 ?

1. 1三x三3 and 2三y三4

2. x+y = 5

DS17151 

325. 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 ofYear 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.

DSl7112 
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1. p=q

2. x = 3 
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327. On Monday morning a certain machin巳 ran continuou日ly at a uniform rate to fill a production order. At what
time did it completely fill the order that morning?

l. The machine began filling the order at 9:30 a.m.

1 

2. The machine had filled 2 of the order by 10:30 a.m. and 6 of the order by 11: 10 a.m.

。

A B 

DS17107 

328. What is the radius of the C旺cle above with center O ?

l. The ratio of OP to PQ is 1 to 2.

2. P is the midpoint of chord AB.

DS15618 

329. Ifαand b are positive integers, what is the value of the product ab ?

1. The least common multiple of a and b is 48.

2. The greatest common factor of a and b is 4.

DSl7095 

330. What is the number of 360-degr巳e rotations that a b比ycle wheel made while rolling 100 meters in a straight
lin巳 without slipping?

l. The diameter of the bicycle wheel, including the ti白， was 0.5 meter.

2. The wheel mad巳 twenty 360-degree rotations per minute.

DS17168 

331. In the 巳：quation x2 +bx+ 12 = 0, xis a variable and bis a constant. What is the value of b?
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1 . x - 3 is a factor of x2 + bx + 12. 

2. 4 is a root of the 巳：quationx2+bx+ 12 = 0.

Q 

X 

DS07715 

332. In the figure above, line segment OP has slope 2 and line segment PQ has slope 2.认That is the slope of line

segment OQ?

1. Line segment OP has le昭h 2./5

2. The coordinates of point Qare (5,4).

DS17164 

333. In LU'YZ, what is the length of YZ?

1 . The length of XY is 3. 

2. The length of XZ is 5.

DS07217 

334. If the average (arithmetic mean) of n consecutive odd integ巳：rs is 10, what is the least of the integers?

1. The range of then integers is 14.

2. The greatest of then integers is 17.

DS16044 

335. Ifx, y, and z are positive numbers, is x > y > z?

l.xz>yz

2. yx >yz
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DS06644 

336. K is a set of numb巳rs such that

I. ifx is inK, th巳n -x is in K, and

II. if each of x and y is in K, then砂is inK.

Is 12 inK ? 

l. 2 is inK.

2. 3 is inK.

DS05637 

337. Ifx2 + y2 = 29, what is the value of(x-y)2 ?

l. 秒 ＝ 10 

2. x = S 

DSl6470 

338. After winning 50 percent of th巳 first 20 games it played, T巳缸n A won all of the remaining games it play，巳d.

What was the total number of games that Team A won?

1. Team A played 25 gam巳s altogether.

2. Team A won 60 p巳re巳nt of all the games it played.

DSl7181 

339. Is x between O and 1 ?

1. x
2 is less than x.

2. x3 is positive. 

DS04083 

340. If m and n are nonzero integ巳rs, is mn an integer?

1. nm is positive. 

2. nm is an integer. 
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DSl6034 

341.认That is the value of xy ?

l. x+y = IO

2. x-y = 6

DSl3189 

342. If n is the least of three different integers gr巳ater than 1, what is the value of n ?

l. The product of th巳 thre巳 integers is 90.

2. One of the integers is twice on巳 of the other two integers.

DSl6461 

343. Is x2 greater than x?

l. x2 is gr巳：ater than 1.

2. Xis gr巳ater than 一1.

DS03503 

344. Michael arranged all his books in a bookcase with 10 books on 巳ach shelf and no books left over. After

Michael acquired 10 additional books, he arranged all his books in a new bookcase with 12 books on each

shelf and no books left over. How many books did Michael have before he acquir巳d the 10 additional

books?

1 . Before Michael acquired the 10 additional books, h巳 had fewer than 96 books. 

2. B巳fore Michael acquired th巳 10 additional books, he had more than 24 books. 

DSl6469 

345. If布＞ 0, does (x 一 l)(y 一 1) = 1 ?

l. x+y = xy

2. x = y 

DS06842 
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346. Last year in a group of 30 businesses, 21 reported a net profit and 15 had investments in foreign markets.

How many of the business巳s did not report a net profit nor invest in foreign markets last year?

1. Last ye缸 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 invest巳d in foreign markets, or both.

DS17110 

34 7. Is the perimeter of square S greater than the perimeter of equilateral triangle T?

1. The ratio of the length of a side of S to the length of a side of Tis 4:5.

2. The sum of the lengths of a side of Sand a sid巳 ofTis l8.

DSI 7136 

348. Ifx + y + z > 0, is z > 1 ?

l. z>x+y+l

2. x+ y + 1 < 0

DS07832 

349. For all z, r z 1 denotes the least integer grea阳 than or equal to z. Is j xl = 0 ?

1. 一1 <x<-0.1
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350. The circular bas巳 of an above-ground swimming pool lies in a level yard and just to山hes two 础aight sid创

of a fence at points A and B, as shown in th巳 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 

351. If布＝ -6, what is the value of �（x + y) ?

1. x-y=S

2. 秒2 = 18 

DS05519 

352. [y] denotes the gr巳atest integer less than or 巳qual to y. Is d < 1 ?

l. d=y-[y]

2. [d]=O

DS14052 

353. If N is a positive odd integer, is N prime?

1. N = 2k + 1 for some positive integer k.

2. N + 2 and N + 4 are both prime.

DS01140 

354. If m is a positive integer, then m3 has how many digits?

1 . m has 3 digits. 

2. m2 has 5 digits. 

DS03308 

355. What is the value ofx2 -y2?
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1. (x- y)2 = 9

2. x+y = 6

DS01267 

356. For each landscapi吨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 巳ach 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 

357. Ifx2 = 2x, what is the value ofx?
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2. x = 2x 2 

DS01169 

I l
S� = ------::-

358.卫1e sequence s1，缸，SJ, ... , sn, ... is such that … n n + l for all integers n三1. If k is a positive integer,

9 

10 is the sum of the first k t巳rms of the sequence g巳ater th n 

1. k> 10

2. k< 19

DS05518 

359. In the sequence S of number日， each term after the first two term日 1日 the sum of th巳 two immediately

preceding terms.认That is the 5th term of S?

1 . The 6th term of S minus the 4也term equals 5. 

2. The 6th term of S plus th巳 7th term 巳：quals 21.
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DS01121 

360. If 75 percent of the guests at a certain banquet ordered d巳ss巳rt, what p巳rcent of the gu巳sts ordered cof£四？

1. 60 percent of the guests who ordered dessert also ordered cofii出

2. 90 percent of the 伊巳sts who ordered cofii四 also ordered dessert.

DS05302 

361. A tank containing water start巳d to leak. Did the tank contain more than 30 gallons of water when it started 

to leak? (Note: I gallon = 128 oun四日）

1. The water leaked from the tank at a constant rate of 6.4 ounces per minute.

2. The tank becam巳 empty less than 12 hours after it started to leak.

DS12752 

362. In the秒－plane, lines k and -e intersect at the point (1,1). Is they-intercept of k greater than they-intercept

off?

l. The slope of k is less than the slope off.

2. The slope of -e is positive.

DS14588 

363. A triangle has side lengths of a, b, and c centimeters. Does each angle in the triangle measure less than

90 degrees?

1 . The 3 semicircles whose diam巳ters are the sid巳s of the triangle have ar巳as that ar巳 equal to 3 cm2, 
4 cm2, and 6 cm2, respectively. 

2. c＜α ＋ b<c+2

DS00890 

364. Each of the 45 books on a shelf is written either in English or in Spanish, and each of the books is either a

hardcover book or a paperback. If a book is to be sel削巳d at random from the books on the shelf, is the

1 

probability less than 2 that the book select巳d will be a paperback written in Spanish? 

1 . Of the books on the shelf, 30 are paperbacks. 

2. Of the books on the shelf, 15 are written in Spanish.
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DS06683 

365. A small school has three foreign language classes, one in French, one in Spanish, and on巳 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,

th巳 Spanish class, or both ofth巳se classes. 

2. One-half of the students enrolled in the Spanish class ar巳 enrolled in more than one foreign language

class. 

DS04910 

366. If S is a set of four numbers w，几 y, and z, is the range of the numbers in S greater than 2 ?

1. w-z>2

2. zi日出e least number in S.

DS12187 

367. Last y巳ar 5 of the memb巳rs of a certain club were males.刀1is y巳ar the members of the club include all the

members from last ye缸 plus some new members. Is the fraction of the members of the club who are males

greater this year than last y巳ar?

1. More than half of the new members are male.

2. The number of members of the club this year is 5 the number of members last year.

DS13640 

368. I旬， b, and care consecutive integers and O ＜α＜ b < c, is the product abc a multiple of 8 ?

1 . The product ac is even. 

2. The product be is a multiple of 4.

DS13837 

369. Mand N are integers such that 6 < M < N. What is the value of N?

1. The greatest common divisor of Mand N is 6.

2. The least common multiple of Mand N is 36.
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DS98530.02 

370. Machines K, M, and N, each working alone at its constant ra旬，produce 1 widget in x, y, and 2 minutes,

respectively. If Machines K, M, and N work simultaneously at their respective constant rates, does it take

them less than 1 hour to produce a total of 50 widgets?

1. x<l.5

2. y < 1.2

DS07575 

371. Stations X and Y are connected by two s叩arate, straight, parallel rail lines that are 250 miles long. Train P

and train Q simultaneou日ly left Station X and Station Y, respectively, and each train traveled to th巳 oth町
’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 日i.iles per hour for the entire trip.

y 

X 

DS01613 

372. In th巳 xy-plane shown, the shaded region consists of all points that lie abov巳 the graph of y ＝对－ 4x and

below the x-axis. Does the point （α，b) (not shown) lie in the shaded region if b < 0 ?

1. 0 ＜α ＜4

2.α 2 _4α ＜ b

DS01685 

373. If a and bare p叫V巳 integers, is 拓b an integer?

1. Ja is an i1问er.

2. b=Ja
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5.4 Answer Key 

213. D

214.C

215.E

216. C

217.A

218.C

219.E

220. D

221. A

222.E

223.B

224.E

225. A

226. D

227. D

228.C

229.E

230.E

231. D

232.E

233. D

234.B

235.C

236.E

237. B

238. D

239. D

240.C

241. B

242. D

243.C
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244. D

245.B

246. A

247.C

248. A

249.E

250.C

251. D

252.C

253. D

254.A

255.C

256.E

257. A

258.A

259.E

260.A

261. E

262.B

263.B

264.C

265.B

266. D

267.C

268.C

269.C

270.C

271. A

272.A

273.C

274. D

275. C

276.A
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277.A

278.E

279. D

280.C

281. E

282.A

283. D

284.E

285. A

286. D

287.C

288. D

289.E

290. D

291. B

292. E

293.C

294. A

295.E

296. D

297. D

298. D

299. D

300. D

301. E

302.C

303.C

304. A

305.C

306.C

307.C

308. D

309. E
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310.C

311. C

312. A

313. E

314. B

315. B

316.C

317. D

318. A

319.C

320.C

321. C

322. D

323. B

324.E

325. D

326.A

327. B

328. E

329.C

330. A

331. D

332. B

333.E

334. D

335.E

336.C

337. A

338. D

339. A

340.E

341. C

342.C
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343.A

344. A

345. A

346. D

347. A

348.B

349. A

350.A

351. B

352. D

353.E

354.E

355.E

356. B

357. D

358. A

359.A

360.C

361. E

362.A

363. A

364.B

365. A

366.A

367. E

368.A

369.C

370. D

371. A

372. B

373. B
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5.5 Answer Explanations 

The following discussion of Data Sufficiency is intended to familiarize you with the most efficient and 

effective approaches to the kinds of problems common to Data Sufficiency. The particular questions in this 

chapter are g巳nerally repres巳ntative of the kinds of Data Sufficiency questions you will encounter on the 

GMAT exam. Remember that it is the problem solving strategy that is important, not the specific details of a 

particular question. 

Qu巳stions 213 to 265 - Difficulty: Easy 

*DS05149 

213. Does 2x + 8 = 12 ?

1. 2x+ 10= 14

2. 3x + 8 = 14

Algebra First-Degree Equations 

We need to determine, for each of statements I and 2, whether the statement is sufficient for determining 

wheth旺 2x + 8 = 12. Solving for x, we see that th巳巳quation 2x + 8 = 12 is equivalent to 2x = 12 8 = 4 and 

is thus equivalent to x = 2. We thus need to find whether the statements ar巳 sufficient for determining 

whether x = 2. 

1. Given that 2x +IO= 14, it follows that 2x = 14 一 IO= 4, and that x = 2; SUFFICIENT. 

2. Similarly, given that 3x + 8 = 14, it follows that 3x = 14 - 8 = 6, and that x = 2; SUFFICIENT.

Alternatively, for both statements I and 2, it is only necessary to determine that it is possible to solve each 

of I and 2 to produce a unique value for x. Care must be taken with such an approach (ther巳 are cases such 

as, for 巳xample, 3y = 5 ＋秒，that cannot be solved for a unique value of the variable). However, the 

approach can save time. 

The correct answer is D; 

each statement alone is sufficient. 

DS96720.02 

214. Each car at a certain dealership is either blue or white.孔'hat is the average (arithmetic mean) sticker price

of all the cars at the dealership?

l 

1. Of all the cars at the dealership, 3 are blue and have an average sticker price of $21,000.

2 

2. Of all the cars at the d巳alership, 3 are white and have an average sticker pric巳 of$24,000.

Algebra Statistics
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! ! Let I, and fl.II be the sum of the sticker prices, respectively and in dollars, of the blue cars and the white 

cars at the dealership, and let n be the number of cars at the dealership. Determine the value 
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1. Given that there are 3 n blue cars having an average sticker pric巳 of $21,000, it 

follows that 、飞BEES／

n
1－
3／’AE咀t、

－－
 

且，
21,000 7,000n. 

!o＋主四 7,000n＋主也 !.w 

卫1erefore, n n = 7,000 + 1l , which can have more than one possible value 

by suitably varying Lw and n; NOT sufficient. 

2 

3 2. Given that th巳re are n white cars having an average sticker price of $24,000, it follows 

Lw = （号n} L三且
旦

!6 + 16, 000n 王ι

that 飞」 / 24 000 = 16 OOOn. Therefore 11 11 = 11 + 16 000 which 

can have more than one possible vah时y suitably va可1吨 主 晶and n; NOT sufficient. 

!.o ＋主如 ＿ 7 � OOOn + 16,, OOOn _ 23, OOOn 

Taking (1) and (2) together, n n 11 = 23,000.

The correct answer is C; 

both statements together are sufficient. 

DSOl503 

215. If M is a set of consecutive even integers, is O in set M?

1 . -6 is in set M.

2. -2 is in setM.

Arithmetic Series and Sequences

For a set M of consecutive even integers, can we determine whether M contains the number O ?
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1 . Given that -6 is in the set M, M could be a set of strictly negative integers or a set that contains both 

negative integers and zero (and perhaps positive integers). For example, it could be the set {-8, -6, -4} or 

the set { 8, 6, 4, 2, 0, 2}; NOT sufficient. 

2. Similarly, given that -2 is in M, M could be a set of strictly negative integers or a set that contains

both negative integers and zero (and perhaps positive integers). For example, it could be the set { -4，一2} or 

the set { 8, 6, 4, 2, 0, 2}; NOT suffici巳nt.

Furthermore we can see that statements 1 and 2 together are not sufficient. For example, {-8, -6, -4，一2, 0, 

2} contains 6, 2, and 0, while { 8, 6, 4, 2} contains 6 and 2 but not 0.

The correct answer is E; 

both statements together are not sufficient. 

DS35330.02 

216. A box contains only white balls and black balls. What is the probability that a ball selected at random from

the box is white?

l. There 缸e 100 balls in th巳 box.

2. There are 40 black balls in the box.

Arithmetic Probability 

Determine the probability of selecting a white ball from a box that contains only whit巳 and black balls. 

1 . Given that there are 100 balls in the box, it is impossible to determine the probability of selecting a 

white ball because there is no information on the white／也lack split of the 100 balls in the box; NOT 

suffici巳nt.

2. Given that there are 40 black balls in the box, it is impossible to determine th巳 probability of selecting

a white ball because there is no indication of either the total number of balls in the box or the number of 

white balls; NOT sufficient. 

Taking (1) and (2) togeth町， there are 100 balls in the box, 40 of which are black. It follows that the number 

60 3 

of white balls is 100 40 = 60 and the probability of selecting a white ball is 100 = S. 

The correct answer is C; 

both statements together are sufficient. 

DS15510 

.2 

217. Rita’s monthly salary is 3 Juani钮 ’s monthly salary.认That is their combined monthly salary?

1. Ri钮 ’s monthly salary 1日 $4,000.

2. Either Ri钮’s monthly salary or Juanita’s monthly salary 1日 $6,000.
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Arithmetic Applied Problems 

Let R and J be Ri钮’s and Juanita ’s monthly salaries, respectively, in dollars. It 1s given 

that R = 3 J Determine the value of their combined salary, which can be expressed 
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3 3 Therefore, J一 （6,000) = 10,000; SUFFICIENT. 

3 5 5 

2. Given that R = 6,000 or J = 6,000, then J = 2 (6,000) = 9,000 or J = 6,000. Thus, 3 J = 3 (9,000) =

5 5 5 

3 3 15,000 or J一 （6,000）一 l 0,000, and so it is not possible to determine the value of J; NOT sufficient. 

The correct answer is A; 

statement 1 alone is sufficient. 

DS37130.02 

218. Each of the 120 阳dents in a certain dormitory is either a junior or a senior. How many of the juniors have
cr巳dit cards?

2 

1. 3 of the 120 juniors and seniors have credit cards.

2. The number of seniors who have credit cruds is 20 more than th巳 number of juniors who have credit
cards. 

Algebra First-Degree Equations 

Determine the number of juniors who have credit cards among the 120 阳dents in a certain junior/senior 
dormitory. 

1 . Given that 3 of the 120 students have credit cards, it follows that 80 students have credit cards. There 

is no information regarding the number of juniors in this group of 80; NOT suffi叩n
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2. Given that the number of seniors with credit cards 1日 20 more than the number of juniors with credit

cards, it is impossible to determin巳 how many juniors have cr巳dit cards b巳cause no information is given 

about the junior/senior split nor about the have/do not have cr巳dit cards split of the 120 students; NOT 

suffici巳nt.

Taking (I) and (2) togeth缸， 80 students have cr巳dit cards from (I) and the number of seniors with cr巳dit

cards is 20 more than the number of juniors with credit cards from (2). Thus, J + S = 80 or J + (J + 20) = 80, 

which can b巳 solved for a unique value of J. 

The correct answer is C; 

both statements together are sufficient. 

DS13384 

219.孔'hat is the value of th巳 integer x?

l. x rounded to the nearest hundred is 7,200.

2. The hundreds digit of xis 2.

Arithmetic Rounding 

1. Given that x round巳d to the nearest hundred is 7,200, the value of x cannot be determined. For

example, x could be 7,200 or x could b巳 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 (I) and (2) together is of no more help than either (I) or (2) taken separately b巳cause the sam巳

examples were used in both (I) and (2). 

The correct answer is E; 

both statements together are still not sufficient. 

DS04644 

220. Is 2x > 2y ?

l. x>y

2. 3x>3y

Algebra Inequalities 

l. It is given that x > y. Thus, multiplying both sides by the positive number 2, it follows that 2x > 2y;

SUFFICIENT. 
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2 

2. It is given that 3x > 3y. Th时， multiplying both sides by the positive number 3 , it follows that 2x > 2y;

SUFFICIENT. 

The correct answer is D; 

each statement alone is sufficient. 

DS38720.02 

221. If the average (an也metic mean) cost per sw巳ater for 3 pullover sweaters and 1 cardigan sw巳ater was $65,
what was the cost of the cardigan sweater?

l. The average cost per sweater for the 3 pullover sweaters was $55.

2. The most expensive of the 3 pullover sweaters cost $30 more than the least expensive.

Algebra Statistics

Letting P repr，巳sent the average cost, in dollars, of 1 pullover sweater and C, the cost, in dollars, of th巳

3P+C 

cardigan, it is given that 4 = 65 or 3P + C = 260. Determine the value of C.

1. It is given that P = 55. Therefore, 3P = 3(55) = 165 and C = 260一165 = 95; SUFFICIENT.

2. Given that the most expensive pullover sweater cost $30 more than the least exp巳nsive, it is
impossible to determine the value of C. For example, if the price of the most expensive pullov巳I sweater was 
$60, the price of the least expensive was $30, and the price of the other pullov巳I sweater was $40, then the 
value of C = 260 60 30 40 = 130. But if the price of the most 巳xpensive pullover sweater was $60, the 
price of th巳 least 巳xpensiv，巳 was $30, and th巳 price of the other pullover sw巳ater was $50, then the value 
of C = 260 60 30 50 = 120; NOT sufficient. 

The correct answer is A; 

statement 1 alone is sufficient. 

DS04636 

p 

222. If p and q are positive, is q less than 1 ?

l. pis less than 4.

2. q is less than 4.

Arithmetic Properties of Numbers

405 
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1. Given that pis less than 4, then it is not possible to determine whether q is less than 1. For example,

主：！ ！ 主空2
if p = 1 and q = 2，阳 q 2 and 2 is less than 1. How巳ver, ifp = 2 and q = 1, then q and 2 is not 

less than 1: NOT sufficient. 

!.. 
<] 2. Given that q is less than 4, then it is not possible to determine whether i日 less than 1. For example, 

主：！ ＿！ 主主2
ifp = 1 and q = 2, then (j 2 and 2 is less than 1. However, ifp = 2 and q = 1, tl

not less than l · 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 

223. 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 1998?

1. In the 2nd and 3rd quarters of 1998, Company M earned $4.0 million and $4.6 million, respectively.

2. In the 1st and 4th quarters of 1998, Company M earned $3.8 million and $4.9 million, resp巳ctively.

Arithmetic Statistics 

We know that for each of the quarters in 1998, Company M earned more money than in the previous 

quarter. Is it possible to determine the range of the company ’s quarterly earnings in 1998? 

1 . Although we are told the value of the earnings for the 2nd and 3rd quarters, Company M ’s 4th quarter 
earnings could, consistent with statement 1, be any amount that is 8巳ater than the 3rd quarter earnings. 

Likewise, the company ’s 1st quarter earnings could be any positiv巳 amount that is less than th巳 company's

2nd quarter earnings. The difference between these two values would be the range, and w巳 see that it cannot 

be determined; NOT sufficient. 

2. We ar巳 given th巳巳arnings for the 1st and 4th quarters, and we already know that, from qu缸ter to
quart町， the earnings in 1998 have always increased. We can thus infer that Company M ’s earnings for the 

2nd and 3rd quarters are less than the 4th quarter earnings but greater than the 1st quarter earnings. Th巳

difference between the greatest quarterly 巳amings and the 1巳ast quarter earnings for 1998 i日 thus the 

difference between the 4th quarter earnings and the 1st quarter earnings-the values $4.9 million and $3.8 

million, respectively, that we have been given; SUFFICIENT. 

The correct answer is B; 
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statement 2 alone is sufficient. 

DS69610.02 

224. The range of the heights of a group of high school juniors and seniors is 20 centimeters. What is the average

(arithmetic mean) of the height of the tallest s巳nior in the group and the height of the shortest junior in the

group?

1 . The average of the heights of the juniors in the group is 165 centimeters. 

2. The average of the heights of the seniors in the group is 179 centimeters.

Arithmetic Statistics 

Determine the average of the he盼t of the tallest senior and the height of the shortest junior. 

1 . Given that the average of the heights of th巳 juniors is 165 cm, it is not possible to determine the 

average of the height of the tallest senior and the height of the short巳st junior. For example, the heights of the 

juniors could all be 165 cm and there could be three seniors with heights 176 cm, 176 cm, and 185 cm. In 

this case the range of all the heights is 185 - 165 = 20 cm, the average of the heights of the juniors is 165 cm, 

and the average of the height of the tallest senior and the height of the shortest junior is 

185+165 

2 = 175. 

On the other hand, the heights of the seniors could all be 179 cm and there could be three juniors with 

heights 159 cm, 168 cm, and 168 cm. In this cas巳 the range of all th巳 heights is 179 159 = 20 cm, the 

average of the heights of the juniors is 165 cm, and the average of the height of the tallest senior and the 

height of the shortest junior is 

179 + 159 

2 = 169; NOT sufficient. 

2. Given that the average of the heights of the seniors is 179 cm, it is not possible to determine the

average of the height of the tallest senior and the height of the shortest junior because, for each of the 

examples used in (I) above, the average of the heights of the seniors 1日 179 cm; NOT sufficient. 

Taking (I) and (2) together, it is not possible to determine the average of the hei酬。f the tallest senior and 

the height of the shortest junior because each of the examples us巳d in (1) above satisfies both (I) and (2). 

The correct answer is E; 

both statements together are still not sufficient. 

DS04510 

225. In a certain factory, hours worked by each employee in ex四日s of 40 hours per week are overtime hours and

l 
1-=-

are paid for at ""' times the employ町
’s regular hourly pay rat巳 If an employ，巳e work巳d a total of 42 hours 

last week, how much was the employ町、 gross pay for the hours worked last week? 
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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.

Arithmetic Applied Problems 

If an employee ’s m♂1lar hourly rate was $R and the 巳mploy，巳巳 worked 42 hours last week, then the 

employee ’s gross pay for hours worked last w巳巳k was 40R + 2(1.5R). Determine the value of 40R + 2(1.5R) 

=43R, or 巳quivalently, the value of R. 

1 . Given that the employee ’s gross pay for ov巳rtime hours worked last week was $30, it follows that 

2(1.5R) = 30 and R = IO; SUFFICIENT. 

2. Given that the employee ’s gross pay for all hours worked last W巳ek was $30 more than for the

previous week, the value of R cannot be determined b巳：cause nothing sp巳cific is known about th巳 valu巳 of the 

employee ’s pay for all hours worked the previous week; NOT sufficient. 

The correct answer is A; 

statement 1 alone is sufficient. 

DSOII04 

226. Is the integer p even?

1 . The integer p2 
+ I is odd. 

2. The integer p + 2 is even.

Arithmetic Properties of Integers 

l. For any odd number m, m 一 l must be even. Therefore, given that p2 + I is odd, p2 must be even. Now,

if in this cas巳 P were odd, p would not be divisible by 2 and so would not have 2 as one of its prime 

factors. p2 would also not have 2 as one of its prime factors, and so, if p were odd, p2 would b巳 odd.

Therefore, given that p2 + I is odd (and p2 is ev巳时，p must not be odd. That is, p must be even; 

SUFFICIENT. 

2. Given that p + 2 is even, it follows that p + 2 is divisible by 2卫mt is, p + 2 = 2k, where k is an integer.

Thu日， p = 2k- 2 = 2(k 一 1), where k 一 I is an integer. The integer p is thus divisible by 2 and is therefore 

even; SUFFICIENT. 

The correct answer is D; 

each statement alone is sufficient. 

DS05172 

227. Ifx > 0, what is th巳 value ofx5 ?

1. Ji =32

2. x2 = 220
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Algebra Exponents 

.Jx = 32 1 . Given that Y峙 ，it follows that x = 322 and x5 = (322沪，SUFFICIENT.

2四＝ 210 
2. Given that x2 = 220, since xis positive, it follows that x = V 画

面 andx5 = (210)5 ; SUFFICIENT. 

The correct answer is D; 

each statement alone is sufficient. 

DS17640 

228. In the quilting pa忧em shown abov巳，a small square has its vertices on the sides of a larger square. What is

th巳 side Jen巨帅，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 日巳gments with lengths in the ratio

of 1:2. 

Geometry Triangles; Pythagorean Theorem 

D E 

F 

G 

Determine the side length of the larger square or, in the figure above, determine AG= AH+ HG. Note that 

MAH, l'lDCB, !1FED, and b.HGF are the same size and shape and 

thatAB = CD =EF= GHandBC=DE=FG=HA.

lJ62 +82 
旦 10J 1. This indicates that HF = 10, but it is possible that HG = 6 and GF = 8 川、，

· � ', from 

which it follows that the side length of the larger square is 6 + 8 = 14, and it is possible that HG = 1 
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ndGF ＝ 扫盲 lJ1
2 ＋（耐＝ 10J 

、
J，仕om which it follows that the side length of the larger square 

is 1l ＋而百NOT sufficient. 

2. Thi日 indicates that if HG= x, then AH= 2x. If x = 2, then the side length of the larger square i日 2 + 2(2)
= 6, but ifx = 5, then the side length of the larger square is 5 + 2(5) = 15; NOT sufficient. 

10 = Jx2 +(2x)2

Taking (1) and (2) togeth町， 咽 ，which can be solved for x. 卫1en taking 3 times the 

value of x gives the side length of the larger square. 

The correct answer is C; 

both statements together are sufficient. 

DS02589 

229. Did Insurance Company K have more than $300 million in total net profits last year?

1. Last ye缸 Company K paid out $0.95 in claims for 巳very dollar of premiums collected.

2. Last year Company K earned a total of $150 million in profits from the investment of accumulat巳d
surplus premiums from previous y巳ars.

Arithmetic Applied Problems 

Letting R and E, respectively, represent the company ’s total revenue and total 巳xpenses last year, detemnn巳

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 exp巳nses;NOT sufficient. 

2. This indicates that the company ’
S profits from the investment of accumulated surplus premiums was

$150 million last y巳ar, but gives no information about other sources of revenue or other types of expenses; 

NOT sufficient. 

Taking (1) and (2) together gives information on profit resulting from collecting premiums and paying 

claims as well as profit resulting from investments from accumulated surplus premiums, but giv巳s no 

indication whether the1e were other sources of revenue or other types of exp巳nses.

The correct answer is E; 

both statements together are still not sufficient. 

DS15349 
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230. How many hours would it take Pump A and Pump B working together, each at its own constant rate, to

empty a tank that was initially full?

l. Working alone at its constant rate, Pump A would empty the full tank in 4 hours 20 minutes.

2. Working alon巳， Pump B would empty th巳 full tank at its constant rate of 72 liters p巳r minute.

Arithmetic Applied Problems 

Determine how long it would take Pumps A and B working together, each at its own constant m旬， to

empty a full tanlι 

1 . This indicates how long it would take Pump A to empty the tank, but gives no information about Pump 

B ’s constant rate; NOT sufficient. 

2. Thi日 indicat巳s the rate at which Pump B can empty the tank, but without information about the

capacity of the tank or Pump A’
S ra旬， it is not possible to det巳rmine how long both pumps working together 

would tak巳 to empty th巳 tank; NOT sufficient. 

Taking (I) and (2) together gives the amount of time it would take Pump A to 巳mpty the tank and th巳 rate

at which Pump B can empty the tank, but without knowing the capacity of the tank, it is not possible to 

determine how long the pumps working together would take to empty the tank. 

The correct answer is E; 

both statements together are still not sufficient. 

DS04573 

231.认That is the value of the int巳gerN?

l. 101 <N < 103

2. 202 < 2N < 206

Arithmetic Inequalities 

1. Given that N is an integ巳I and 101 < N < 103, it follows that N= 102; SUFFICIENT.

2. Given that N is an integer and 202 < 2N < 206, it follows that 101 < N < 103 and N = 102;

SUFFICIENT. 

The correct answer is D; 

each statement alone is sufficient. 

DSl2033 

232. Is zw positive?

l. z+ w3 = 20

2. z is positive.
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Arithmetic Properties of Numbers 

四＝桩事1 . Given that z ＋以＝ 20, ifz 一 l and thenz ＋时－ 20 and zw is positive. How巳V吨 ifz = 20 

and w = 0, then z + w3 = 20 and zw is not positive; NOT sufficient. 

四＝ .t/192. Given that z is positive, if z = 1 and •.,i
J 

, then zw is positive. However, if z = 20 and w = 0, 

then zw is not positive; 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. 

DS03006 

233. On the scale drawing of a certain house plan, if 1 centimeter represents x meters, what is the value ofx?

1. A rectan伊lar room that has a floor area of 12 square meters is represented by a region of area 48

square centimeters. 

2. The 15-meter length of the house is I巳presented by a segment 30 centimeters long.

Arithmetic Ratio and Proportion

It is given that on the scale drawing, 1 centimeter repr巳sents x meters. Determine the value of x. Note that 1 

cm2 represents x2 m2. 

l. This indicates that an area of 12 m2 i日 represented by an area of 48 cm2 Then, dividing both 12 and 48

12 1 48 
-=-

of 48 4 of 48 - 1 2 by 48, it follows that an area m2 is represented by an area 

1 1 

so x2 = 4 or x = 2 · S旧FICIENT.

2. This indicates that a length of 15 m is represented by a length of 30 cm. Then, dividing both 15 and 30

15 1 30 1

by 30, it follows that a length of 30 = 2 m is repr巳sented by a length of 30 = 1 cm and so x = 2 ;

SUFFICIENT. 

The correct answer is D; 

each statement alone is sufficient. 

DS23820.02 
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234. Maria left home 4 hour after her husband and drove over the sam巳 route as he had in order to overtake hi日1

From the time she left, how many hours did it take Maria to overtake her husband?

1. Maria drove 60 mil巳s before overtaking her husband.

2. While overtaking her husband, Maria drove at an average rate of 60 miles per hour, which was 12 miles

per hour fast巳r than her husband’s average rate. 

Arithmetic Rate Problem 

1 . Given that Maria drove 60 miles before overtaking her husband, it is not possible to determine how 
many hours she spent in driving this distance. For example, she could have been driving this distance at a 

rate of 30 miles per hour, and thus spent 2 hours in driving this distance. How巳ver, she could also have been 

driving this distance at a rate of 60 miles per hour, and thus spent 1 hour in driving this distance; NOT 

sufficient. 

2. Given that Maria drove at an average of 60 miles per hour and her husband drove at an average of
60 - 12 = 48 miles per hour, and letting t be the number of hour日 it took for Maria to overtake her husband, it 

l 

follows that 60t = 48(t + 4 ) since the distanc巳 Maria drove, 60t miles, i日 th巳 same as th巳 distance her 

1 

husband drove, 48(t + 4) miles. Therefore, 60t = 48t + 12, or t = 1, and hence it took 1 hour for Maria to 

overtake her husband; SUFFICIENT. 

The correct answer is B; 

statement 2 alone is sufficient. 

y 

Pl .fl 

。 Q s 

DS03939 

X 

235. In the r，巳ctangular coordinate system above, if /':,.OPQ and /':,.QRS have equal area, what are th巳 coordinates of

pointR?

1. The coordinates of point P ar巳（0,12).

2. OP= OQ and QS = RS.
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Geometry Coordinate Geometry; Triangles 

1 1 

Since the area of 1':,.0PQ is equal to the area of 1':,.QRS, it follows that 2 (OQ)(OP) = 2 (Q，功（SR), or 

(OQ)(OP) = (QS)(SR). Also, ifb。由 OS and SR are known, then the coordinates of point R will be known. 

1. Given that they-coordinate of P is 12, it is not possible to determine the coordinates of point R. For
example, if OQ = QS = SR = 12, then the 巳quation (OQ)(OP) = (QS)(SR) becomes (12)(12) = (12)(12), 

which is tn风and the x-coordinate of R is OQ + QS = 24 and they-coordinate of R is SR= 12. However, 

if OQ = 12, QS = 24, and SR= 6, then the 巳quation (OQ)(OP) = (QS)(SR) becomes (12)(12) = (24）（哟，which

is tn 盹 and th巳 x-coordinate of R is OQ + QS = 36 and th巳y-coordinate of R is SR = 6; NOT sufficient. 

2. Given that OP = OQ 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 = OQ = 12. Therefore, (OQ)(OP) = (QS)(SR) becomes 

(12)(12) = (QS)(SR), or 144 = (QS)(SR). Using QS = RS in the last equation gives 144 = (QS)2, or 12 = QS.

Thus, OQ = QS =SR= 12 and point R has coordinates (24,12). 

The correct answer is C; 

both statements together are sufficient. 

DS07258 

236. In a school that had a total of 600 S刨出nts emolled in the junior and s巳nior class巳s，也e students contribl出d

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 四ch senior who contributed gave $3. 

2. There were mor巳 juniors than seniors emolled in the school.

Arithmetic Applied Problems 

The task in this question is to determine whether the respective statements ar巳 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 

S巳em plausible to assume that the numb巳r of seniors at the school is roughly equal to the number of juniors. 

However, because no such information has b四n provid巳d, w巳 cannot assume that this assumption holds. 

With this in rm时，consider statements 1 and 2. 

1 . If it were the case that half of the 600 students were seniors, th巳n, given that half of the 300 seniors 
would have contributed $3, there would have been 150 × $3 = $450 in contributions from th巳 seniors and 

300 × $1 = $300 in contributions from the juniors, for a total of $750---more than the figure of $740 with 

which the question is concern巳d However, as noted, we cannot make such an assumption. To t巳st th巳

conditions that we have actually b巳en given, we can consider extreme cases, which are often relatively 

simple. For example, given the information provided, it is possible that only two of the students are seniors 
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and the other 598 students are juniors. If this were the case, th巳n th巳 contributions from the juniors would be 

$598 ($1 per s阳dent) and th巳 contributions from the seniors would be $3 ($3 for the on巳 senior who 

contributes, given that only half of the 2 seniors contribute). Th巳 total contributions would then be $598 + $3 

= $601; NOT suffici巳nt.

2. Merely with this statement-and not statement 1 -we have no information as to how much the

students contributed. We therefore cannot determine the total amount contributed; NOT sufficient. 

We still need to consid巳r wheth巳r statements 1 and 2 are sufficient together for determining whether a 

minimum of $740 has been contributed. However, not巳 that the reasoning in connection with statement 1 

applies here as well. We considered there the possibility that the 600 students includ巳d only two seniors, 

with th巳 other 598 students being juniors. Because this sc巳nario also satisfies stat巳m巳nt 2, we se巳 that

statements 1 and 2 taken together are not sufficient. 

The correct answer is E; 

both statements together are still not sufficient. 

DS06650 

237. How much did credit-card fraud cost Unit巳d States banks in y巳ar X to the nearest $10 million?

l. In year X, counterfeit cards and telephone and mail-order fraud accounted for 39 percent of the total

amount that card fraud cost the banks. 

2. In year X, stolen cards accounted for $158.4 million, or 16 p巳rcent, of the total amount that credit-card

fraud cost the banks. 

Arithmetic Percents 

1 . It is given that certain parts of the total fraud cost hav巳 a total that is 39% of th巳 total fraud cost, but 

since no actual dollar amounts are specified, it is not possible to estimate the total fraud cost to th巳 n四rest

$10 million; NOT sufficient. 

2. Given that $158.4 million repr巳sents 16% of the total fraud cost, it follows that the total fraud cost

equals $158.4 million divid巳d by 0.16; SUFFICIENT. 

The correct answer is B; 

statement 2 alone is sufficient. 

DS17319 

238. Is the positive integer n odd?

l. n2 + (n + 1)2 + (n + 2)2 i日巳V巳n

2. n2一 （n + 1)2一 （n + 2)2 is even. 

Arithmetic Properties of Numbers 

The positiv，巳 int巳ger n is eith巳r odd or 巳ven. Determin巳 if it is odd. 
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1. This indicates that the sum of the squares of three consecutive integers, n2 , (n + 1)2, and (n + 2)2, is

even. If n is even，也en n + 1 is odd and n + 2 i日 even. It follows that n2 i日巳ven, (n + 1)2 is odd, and (n + 2)2 i日

even and, therefore, that n2 + (n + 1)2 + (n + 2)2 is odd. But, this contradicts the given information, and 

so, n must be odd; SUFFICIENT. 

2. This indicates that d 一 （n + 1)2 一 （n + 2)2 is even. Adding the even number repr巳sented by 2(n + 1)2 + 

2(n +2)2 to the even number represented by d 一 （n + 1)2 一 （n + 2)2 gives the even number represented 

by n2 + (n + 1)2 + (n +2)2 This is Statement (l); SUFFICIENT. 

The correct answer is D; 

each statement alone is sufficient. 

DS01130 

239. In the秒－plane, circle C has center (1,0) and radius 2. If line k is parallel to the y-axi日， is line k tangent to

circle C?

l. Line kpasses through the point ( -1,0).

2. Line k passes through the point ( 1, 1 ).

Geometry Coordinate Geometry 

Can we determine whether line k, which is parallel to the y-axis, i日 tangent to the circle C ? 

1 . Given that line k passes through the point （一 l ，的， we can represent the scenario in the following 

le 
y 

(-1.0) X 

diagram, which is not drawn to scale. 

The points (1,0) and （一1,0) are two units apart on th巳 X 缸is. W巳 therefore know that circle C, with center 

(1,0) and radius 2, passes through the point ( 1,0) and that, given that k passes through the point ( 1，的，the

circle intersects line k 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－阻is and is therefore perpendicular to the r缸1日. Line k, being parallel to 

the r缸is, must also be perpendicular to this radial line. Therefore, b巳cause line k both intersects the circle at 

a point at which a radial line intersects the circle and is perpendicular to this radial line, we se巳 that that 

line k must be tangent to circle C; SUFFICIENT. 
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2. The sufficiency of statement 2 follows from the sufficiency of statement 1. For, if k is perpendicular to

the y-axis and passes through point （一 l，一1), then k must also pass through point （一1,0); k is simply the 

line x = 1. The reasoning for statement 1 now applies; SUFFICIENT. 

The correct answer is D; 

Each statement alone is sufficient. 

DS14170 

240. Company X’s profits也IS y巳ar increased by 25% over last y巳ar's profits. Was the dollar amount of 

Company X ’s profits this year greater than the dollar amount of Company Y ’s? 

1. Last ye缸， 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 y巳ar.

Algebra Applied Problems 

p, P’ . P. P..' Let X and 足，r巳spectlvely, be the profits of Company X last year and this year, and let ry and Y, 

resp四tively, be the profits of Company Y last y，巳ar and this y，巳ar. Then 吨 旦

1.25吨 Is 乓〉耳？

Py_ 5 

1 . Given that 凡 2 , it is not possible to det巳rmine whether 乓＞ p; because nothing is known

P.' p’，
about th巳 value of 'I other than Y 1s positive; NOT sufficient. 

R' =0.6.P. P’
＞ R’

2. Given that l" r, it is not possible to determine whether .X. I' because nothing is kn wn 

that relates the profits of Company X for either year to the profits of Company Y for either y巳缸， NOT

sufficient. 

乌＿5
P’ ＝ 125R Pv 2Taking (1) and (2) togeth町， it is given that X X and from (1) it o ows at X 

r 凡
＝

弘 and thus 半（1.25）（扣） From (2) it川出at非0.6乌

R = ..1_ 月 吨 ＝ (1.25)( � 1( ..！..圳
0.6 , and thus \ 5 A .. 0.6 } Since the last叩ation 叩础巳S F主 as a

specific number times 耳 ， it follows that it can be d巳t巳rmin巳d wh巳t or not 吨〉冉 Note

that 
( 1.2S)( i) （古）＝ （！）（mt) = f =d so lhc olhcqoc 

The correct answer is C; 

417 



both statements together are sufficient. 

DS87910.02 

241. A certain company consists of three divisions, A, B, and C. Of the employees in the three divisions, the

employees in Division C have the greatest average (arithmetic mean) annual salary. Is the average annual

salary of the employees in the也ree divisions combined less than $55,000?

l. The average annual salary of the employees in Divisions A and B combined is $45,000.

2. The average annual salary of the employees in Division C is $55,000.

Algebra Statistics 

1 . Given that the average annual salary of th巳 employees in Divisions A and B combined is $45,000, 

each of the divisions could have exactly two employees such that th巳 annual salaries in Division A ar巳

$45,000 and $45,000, the annual salaries in Division B are $45,000 and $45,000, and the annual salaries in 

Division C are $50,000 and $50,000, in which case Division C has the greatest average annual salary and the 

av巳rage annual salary in Divisions A, B, and C combined is less than $55,000. On the other hand，巳ach of the 

divisions could have exactly two employees such that the annual salaries in Division A are $45,000 and 

$45,000, the annual salaries in Division B are $45,000 and $45,000, and the annual salaries in Division C are 

$1 million and $1 million, in which case Division C has th巳 greatest average annual salary and th巳 average

annual salary in Divisions A, B, and C combined is greater than $55,000; NOT sufficient. 

!c
N_

2. Given that the average annual salary in Division C is $55,000, we have c.- = 55,000, where IC is

the sum of the annual salaries, in dollars, of the employees in Division C and NC is the number of employees 

in Division C. Moreover, letting IA and IB be the sums of the annual salarie日， respectively and in dollars, of 

the employ巳巳s in Divisions A and B, and letting NA and NB be the numbers of employ巳邸， respectively, in 

LA L11 

N� Nn
Divisions A and B, then we have n < 55,000 and 11 < 55,000, sinc巳 the employees in Division C have 

也巳 greatest averag巳 annual salary. Note that 也ese two inequalities and this 巳quation can be rewri“m as 

IA < 55,000阳，IB < 55,000胁，and IC = 55,000NC. Therefore, the average annual salary of the 

A + !B + !.c !
_.., 

＋主
B

+55)000Nc 
N.+Nn +N- N.+Nn +N.押

employees in the thr四 divisions combined is n a "' = .,, a 』

55,000N
_.., +55,000N

8
+S5,000Nc 55,000(NA +NB +Ne) 

l巳ss than 

SUFFICIENT. 

N.,, +N_8+Nc N.,, +N8 +Nc

The correct answer is B; 

statement 2 alone is sufficient. 

DS09385 

, which 1日

= 55,000; 
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242. For all x，也巳巳xpression x* is defined to be ax ＋α， whereαis a constant. What is the value of 2 * ?

l. 3* = 2

2. 5* = 3

Algebra Linear Equations 

Determine the value of 2* = （α）（2) ＋α＝3α，or equivalently, determine the value of a.

1 

l. Given that 3* = 2, it follows that （α）（3) ＋α＝ 2, or 4α＝2, orα＝ 2, SUFFICIENT.

1 

2. Given that 5拿
＝3, it follows that （α）（5) ＋α＝ 3, or归 ＝3, or a = 2, S旧FICIENT.

The correct answer is D; 

each statement alone is sufficient. 

DS09260 

243. Is k + m < 0?

l. k<O

2. km> 0

Arithmetic Properties of Numbers 

1 . Given that k is negative, it is not possible to determine whether k + m is n巳gative. For example, if k = 

2 and m = 1, then k + m is negativ巳 How巳V町， if k = 2 and m = 3, then k + m is not negative; NOT 

suffici巳nt.

2. Giv巳n that km is positive, it is not possible to det巳rmin巳 whether k + m is negative. For example, if k =

2 and m = 1 ，也 en km is positive and k +mis negative. However, if k = 2 and m = 1, then km is positive 

and k + m is not negative; NOT sufficient. 

Taking (1) and (2) together, k is negative and km is positiv巳， it follows that m is negative. Th巳refor毡，

both k and m are negative, and hence k + m is negative. 

The correct answer is C; 

both statements together are sufficient. 

DS08352 
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244. The s严nhol /'l represents which one of th巳 following operations: addition, subtraction, or multiplication?

l. αI'!. (b I'!. c) -::f.αI'!. ( c I'!. b) for some numbersα，b, and c.

2. αI'!. (b I'!. c) -::f. （αA b) I'!. c for some numbers α，b, andc.

Arithmetic Arithmetic Operations 

Can we determine which of the operations-addition, subtraction, or multiplication一一is the operation I'!.? 

1 . Given the condition that I'!. has the property that, for some numbers α， b, and c，α I'!. (b I'!. c) 

＃αI'!. (c I'!. b), we can infer that, for some numbers band c, b I'!. c手cI'!. b. Both addition and multiplication 

have the commutative property, whereby, for any numbers x and y, x + y = y + x and x × y=y × x For 

example, 7 + 2 = 9 = 2 + 7, and 7 ×2 = 14 = 2 × 7. We thus see that, for all numbers x, y, and z, both of the 

statements x + (y + z) = x + (z + y) and x × (y ×z) =x ×（z ×y) are true. The operation I'!. therefore cannot be 

addition or multiplication. 

Subtraction, on the other hand, lacks the commutative property, for 巳xample, 7 -2 = 5 and 2 - 7 = -5. The 

operation I'!. could therefore b巳 subtraction. Subtraction is therefor巳 th巳 one operation among addition, 

subtraction, and multiplication that satisfies statement I; SUFFICIENT. 

2 . The reasoning in this cas巳 is similar to th巳 reasoning for statement I, but concerning th巳 associative

property rather than the commutative property. Both addition and multiplication have this property. For any 

numbers x, y, and z, th巳 stat巳ments x + (y + z) = (x + y) + z and x × (y ×z) = (x ×y） ×z are always true. For 

exampl巳， in th巳 case of multiplication, 2 ×（3 × 5) = 2 × 15 = 30 = 6 × 5 = (2 × 3）× 5. How巳ver, in contrast 

to addition and multiplication, th巳 op巳ration of subtraction does not have the associative property. For 

example, for the numbers 2, 3, and 5, 2 一 （3 - 5) = 2 一 （－2) = 4, whereas (2 - 3) - 4 ＝ 一I - 4 = -5. 

Subtraction is therefore the on巳 operation among addition, subtraction, and multiplication that satisfies 

statem巳nt2; SUFFICIENT. 

The correct answer is D; 

each statement alone is sufficient. 

DS05989 

245. 认That is the value of 2x + 2丁工？

l. x>O

2. 4x+ 4 X = 23

Algebra Equations 

Can we determine the value of 2x + 2 x? 

l. The condition x > 0 by itself is not sufficient for determining the value of 2x + 2-x_ For example, if x =

2! 41 
1, then 2x + 2-x = 21 + 2 1 = ""l, And ifx = 2, th巳n2x + 2 x = 22 + 2 2 = 4 , NOT sufficient. 
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2. Given 4x + 4--x = 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 2x + 2-x. However, this I巳:asoning
can often produce erroneous I巳suits. For example the equation (y l )(y 3) = 0 has only one unknown but 
is consistent with two values for y (1 and 3). To be sure that the statement 4x + 4 x = 23 is sufficient for 
determining the value of 2x + 2飞consider first the square of 2x + 2 x 

(2
x +2

－
且1

2
= (2叮

2
＋ οη

2
+2(2勺。

－
勺

二 22x + 2-2x + 2{2x-x)

= (22Y + c2-2)"" + 2

= 4a- + 4-x +2. 
So 4x + 4 x = (2x + 2 x)2 2. The condition that 4x + 4 x = 23 thus becomes 

(2x + 2 x)2 - 2 = 23, or (2x + 2 x)2 = 25. And b巳cause we know that 2x + 2 x > 0 (because both 2x > 0

_J25 and 2 x > 0), we see that statement 1 implies (2x + 2 x) V品.， = 5; SUFFICIENT. 

The correct answer is B; 

statement 2 alone is sufficient. 

DSl3457 

246. What is the ratio of c to d?

The ratio of 3c to 3d is 3 to 4.1.

2. The ratio of c + 3 to d + 3 is 4 to 5.

Arithmetic Ratio and Proportion

c
－

dptA
 

oeuaV
 

B
 

LU
 

EmmE
 

E
 
D

3c 3 le c 3 

Given that 3d 4 it follows that 'l,d d 4
’

S旧FICIENT.

c+3 4 C

Given that d + 3 5 , then it is not possible to determine the value of d . For example, if c = 1 

1. 

2. 

1
τ，由
一

－
L
d
 

c+3 4 
d+3 5 7, 
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d and 5 C if However, and 

c+3 8 4 r: 5 

then d + 3 10 5 and d 7
’

NOT sufficient. 

then 2, dand 



The correct answer is A; 

statement 1 alone is sufficient. 

DS15099 

24 7. A candle company determines that, for a certain specialty candle, the supply function is p = m1x + b1 and the 

demand function is p = mve ＋仇， where p is the price of each candl巳， xis the number of candl巳s supplied or 

demanded, and m1, m2, b1, and b2 are constants. At what value of x do the graphs of th巳 supply function and 

demand function intersect? 

1. m1 = -m2 = 0.005

2. b2- b1 = 6

Algebra First-Degree Equations 

The graphs will intersect at the value of x such that m1x + b1 = mve + b2 or (m1 - m2)x ＝仇 － bi.

1. Thi日 indicates that m1 = -m2 = 0.005. It follows that m1 - m2 = 0.01, and so O.Olx ＝仇 － b1 or x =

IOO(b2 b1), which can vary as the values of b2 and b1 vary; NOT sufficient. 

2. Thi日 indicates that b2 - b1 = 6. It follows that (m1 - m2)x = 6. 卫1is implies that m1手m2, and

/,2 一 鸟 6

一吨 －m2一叫 － m2
x , which can vary as the values of m1 and m2 vary; NOT sufficient.

6 

Taking (I) and (2) together, m1 m2 = 0.0 I and b2 b1 = 6 and so the value of xis 0.01 = 600.

The correct answer is C; 

both statements together are sufficient. 

DS40410.02 

248. A certain ski shop sold 125 pairs of skis and 100 pairs of ski boots for a total of $75,000.认That was the

average (arithmetic mean) selling price of a pair of the ski boots?

1. The average selling price of a pair of skis was $300.

2. The selling price of a pair of ski boots varied from $150 to $900.

Arithmetic Statistics 

Let bkis be the sum of the selling prices, in dollars, of all 125 pairs of skis and let Lboots be the sum of the 

selling prices, in dollars, of all 100 pairs of ski boots. We are given that Lskis + Lboots = 75,000. Determine 

!.boom 

the value of 1.00 , or 巳：quivalently, determine the value ofiboots -
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！.国

l. Given that 125 = 300, or Z邮 ＝ 300(125) = 37,500, it follows from Z阳＋ Ibo由 ＝ 75,000 that 

Lboots = 75,000 - Lskis = 75,000- 37,500 = 37,500; SUFFICIENT. 

2. Given that the selling price of a pair of ski boots varied from $150 to $900, it is possible that there

were 40 pairs of ski boots each with a selling price of $150, 60 pairs of ski boots each with a selling price of 

$900, and 125 pairs of skis each with a selling price of $120 for a total selling price of 40($150) + 60($900) 

+ 125($120) = $75,000, and thus it is possible that Lboots = 40(150) + 60(900) = 6,000 + 54,000 = 60,000.

However, it is also possible that there were 60 pairs of ski boots each with a selling pric巳 of$150, 40 pairs of

ski boots each with a selling price of $900, and 125 pairs of skis 巳ach with a selling price of $240 for a total

selling price of60($150) + 40($900) + 125($240) = $75,000, and thus it is also possible that Lboots = 60(150)

+ 40(900) = 9,000 + 36,000 = 45,000; NOT sufficient.

The correct answer is A;

statement 1 alone is sufficient.

DS93510.02 

249. Is the standard deviation of the numbers in list R less than the standard deviation of the numbers in list S?

1 . The range of the numbers in R is less than the range of the numbers in S. 

2. Each number in R occurs once and 巳ach number in S is repeat巳d

Arithmetic Statistics 

Let crR be the standard deviation of the numbers in R and let crS be the standard deviation of the numbers 

in S. Determine whetherσR ＜σSis true. 

1 . Given that the range of the numbers in R is less than the range of the numbers in S, Example 1 below 
shows thatσR ＜σs can be true and Example 2 below shows thatσR ＜σS can be false. 

Example 1: Let the numbers in R be O and 2 and let the numb巳rs in S be 0, 0, 4, and 4卫1en the range of 

the numbers in R is 2 0 = 2 and the range of the numbers in S is 4 0 = 4, so the range of the numbers 

in R is less than the range of the numbers in S. Since the average of the numbers in R is 

_ /(0-1)
2 

+ (2-1)
2

曰：2) 1 

。＋2

2 = 1, it 

follows伽t ...,. R - V 2 -V 2 - _. Also, sin川h巳阳吨巳 of也e numbers

Ill s IS 

。＋0+4+4
4 2, follows 
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1 
u, =J�

－ 2)' +(0- 2)
2 �（4- 2）＇ 巾 － 2)

2

一

出立 ＿ ＂）
V 4 Therefore crR = 1 and crS = 2 日o aR ＜σSis true. 

Example 2: Let the numbe1s in R be O and 2 and let the numbers in S b巳 0, 0, and a large number of 

repetitions of 4. Then the range of the numbers in R is 2 0 = 2 and the range of the numbers in S is 

4 - 0 = 4, so th巳 range of the numbers in R is less than the range of the numbers in S. Since the numbers 

in R are the same as in Example 1, we have σR = l.AI日o, since the standard deviation of the numbers in a 

list is small when a large p巳rcentage of the numbers are cluster，巳d near th巳ir average, it is possible that 

σS < 1 when there are sufficiently many repetitions of 4 among th巳 numbers in S. For example, if the 

numbers in S consist of 2 occurrences of O and 98 occurrenc巳s of 4, then the average of the numbers 

A『
－

0
0－

 

n
y
－
－
n
u

＋
一

四

、‘，，一
hu－
 

qL－
 in S i日 = 3.92. Therefore, 

σs 
=i0-3.四)

2 + (o- 3-.92)2 + ( 4 -J.92)2 ＋ … ＋（4-3.92「
u 100 

r2(0- 3.92)2 + 98( 4- 3.92)2

100 
2(4)2 

+ 100(0.08)2

100 
< 1. Therefore, 〈

σR = 1 andσS < 1, soσ:R ＜σS is false; NOT sufficient. 

2. Given that each number in R occurs once and each number in S is rep巳ated, the same examples used in

(1) abov巳 show that it is not possible to det巳rmin巳 whetherσ:R ＜σS is 位ue; NOT sufficient.

Taking (1) and (2) together, it is not possible to determine whetherσ:R ＜ σS is true because each of the

examples used in (1) above satisfies both (1) and (2).

The correct answer is E;

both statements together are still not sufficient.

DS96502.0l 

250. Is the length ofrectangular field F greater than the len例1 ofrecta吨ular field G ?

1. The ar巳a of Fis greater than the area of G.

2. The width of Fis less than the width of G.

Geometry Rectangles

1 . Given that the ar巳a of F is greater than the ar巳a of G, it is not possible to determine whether the length
of Fis greater than the length of G. For example, suppose F has length 2 and width 1, and G has length 1 

and width 1. Then the area of F i日（2)(1) = 2, the area of G is (1)(1) = 1, the area of Fis greater than the area 
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of G, and the Jen酬1 of F is greater than the length of G. However, suppose F has length 1 and width 2, 

and G has length 1 and width I. Then the area of F is (I )(2) = 2, the area of G is (I )(I) = 1，也巳area of Fis 

greater than the area of G, and the length of Fis not greater than the length of G; NOT sufficient. 

2. Given that the width of F is less than the width of G, it is not possible to determine whether the length

of F is greater than the length of G, since unless additional information is provided, there is no relation 

between the length and width of a rectangle other than that each must be a positive real number; NOT 

sufficient. 

Taking (1) and (2) together, let LF and LG be the lengths, respectively, of F and G, and let WF and WG be 

the widths, r巳spectively, of F and G. Suppose LF 三 LG. Multiplying both sides of this inequality by the 

positive quant町 WF gives LFWF 三 LGF町，From (2) it follows that WF < WG. Multiplying both sides of 

this last inequality by the positive quantity LG gives LGWF < LGWG. 

inequalities LFWF 三 LGWF and LGWF < LGWG it follows that LFWF < LGWG, which contradicts (1). 

Therefore, LF 三 LG is not possible, and it follows that LF > LG.

the From 

The correct answer is C; 

both statements together are sufficient. 

DS17502.0l 

251. In the figure above, is the area of triangular region ADE equal to the area of rectangular region ABCD ?

1. x = 10 and y = 5.

2. x = 2y 

Geometry Area 

Dd，圳、
ti
－

－吨，直EDAE
 
OD
 

mrioa巳M
 

E
 
U and the area of rectangle ABCD is y(AD). Determine 

Jx（血）旦y（血） tx=y 
whether 晶 ， or equivalently, determine whether 垂

士x=y
1. Given that x = 10 and y = 5, it follows that 兰 ; SUFFICIENT. 
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士x=y
2. Given that x = 2y, it follows that 垂 , SUFFICIENT. 



The correct answer is D; 

each statement alone is sufficient. 

DS97502.0l 

252. Last year Publish巳I X published 1,100 books, consisting of first editions, revised editions, and reprints. How

many first editions did Publisher X publish last year?

1 . The number of first editions published was 50 more than twic巳 the number of reprints published. 

2. The number of revised editions published was half the number of reprints published.

Algebra Simultaneous Equations

Let A be the number of first editions, B be the number of revised editions, and C be the number of reprints. 

Then A + B + C = 1,100. Determine the value of A.

l. Given that A = 50 + 2C, it is not possible to determine the valu巳 of A. This is b巳：cause by choosing

different values of C, different values of A can be obtained by using the叫uation A = 50 + 2C, and then th巳

equation A + B + C = 1,100 can be used to determine whether acceptable values of B (nonnegative integers) 

exist for these values of A and C. For example, choosing C = 100 leads to A = 250 and B = 750, and 

choosing C = 200 leads to A = 450 and B = 450; NOT sufficient. 

B=.!c 
2. Given that 2 , or C ＝姐，it is not possible to determine the value of A. This is because by 

choosing different values of B, different values of C can be obtained by using the equation C = 2B, and then 

th巳 巳：quation A + B + C = 1,100 can be used to determine different values of A. For example, 

choosing B = 100 leads to C = 200 and A = 800, and choosing B = 200 leads to C = 400 and A = 500; NOT 

sufficient. 

Taking A = 50 + 2C from (1) and C = 2B from (2) together gives A = 50 + 4B. Thu日， in the 

equation A + B + C = 1,100, A can be replaced with 50 + 4B and C can be replaced with 2B to give 

(50 + 4B) + B + 2B = 1,100. Solving for B gives B = 150, and hence C = 2B = 300 and A = 50 + 2C = 650. 

The correct answer is C; 

both statements together are sufficient. 

DS89502.0l 

253. How old is Jane?

1. Ten y巳ars ago she was one-third as old as she is now.

2. In 15 years, she will be twice as old as she is now.

Algebra First-Degree Equations

Determine the valu巳 ofJ, where J represents Jane's current age.
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1 

τJ 
1 . In symbols, J IO repr巳sents Jane ’s age ten years ago and .:, represents one-third her current age. 

1 
-:: J 

These expressions are叫ual by (1), soJ 10 = .:, . This i日 a first-degre巳equation in the variable J and has 

a unique solution; SUFFICIENT. 

2. In s严nbols, J + 15 represents Jane’s age 15 years fiom now and 2J represents twice h巳:r current age.

Thes巳expressions ar巳equal by （匀，so J + 15 = 2!. Thi日 is a first-degre巳equation in the variable J and has a 

unique solution; SUFFICIENT. 

The correct answer is D; 

each statement alone is sufficient. 

DS99502.0l 

254. What was the population of City X in 2002 ?

l. X’s population in 2002 increased by 2 percent, or 20,000 people, over 2001.

2. In 2001,X’s population was 1,000,000.

Algebra Percents 

Letting Pi and P2 represent City X ’s population in 200 I and 2002, resp巳。tively, the percent increase in 

population from 200 I to 2002 i日 given as a decimal by 

1. By (1) the percent increase was 2 percent, so = 0.02 or Pz - Pi = 0.02Pi. Also, by 

(1），几－ Pi = 20,000, so 20,000 = 0.02Pi from which the value of Pi can be uniquely determined. 

卫1en Pi + 20,000 = P2, which is the population of City X in 2002; SUFFICIENT. 

2. Even though (2) gives Pi = 1,000,000, it gives no information about the population of City X in 2002

either by itself or in relation to the population in 2001; NOT sufficient. 

The correct answer is A; 

statement 1 alone is sufficient. 

DS79502.0l 

255. What is the perimeter of triangle ABC?

l. AB = 16 inches

2. MBC is equilateral.
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Geometry Triangles; Perimeter 

l. Given that AB = 16, it is not possible to determine the perimeter of MBC. For

example, AB= BC= AC= 16 i日 possible and gives a perimeter of 48. However, AB= BC= 16 and AC= 17 

is possible and gives a perimeter of 49; NOT sufficient. 

2. Given that MBC is 巳quilateral, it is not possible to determine the perimeter of MBC. For 

example, AB =BC= AC= 16 is possible and gives a perimeter of 48. Howev町， AB=BC= AC= 20 is 

possible and gives a perimeter of 60; NOT sufficient. 

Taking (I) and (2) together, it follows that AB= 16 and AB= BC= AC, and hence AB= BC= AC= 16. 

Therefore, the perimeter of MBC is 48. 

The correct answer is C; 

both statements together are sufficient. 

C 

同 G 

DS60602.0l 

256. In the fi伊re above, is the shaded region a square region?

1 . ABCD and EFGH are squares. 

2. BC=EF

Geometry Quadrilaterals 

1 . The left figure below shows that the overlap of two squares can be a squar巳 region, but th巳 figure on 

th巳 right shows that the overlap can also not b巳 a square region; NOT 

sufficient. 

2. In the figure above, the overlapping squares are the same size. The left figure shows that th巳 ov巳rlap

of two identically sized squ缸巳s can be a squ缸巳 region, but the figure on the right shows that the overlap can 

also not be a square region; NOT sufficient. 
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Taking (1) and (2) together is also insufficie时， because th巳吕缸丑e figures used to show that (1) is not 

sufficient also show that (2) is not sufficient. 

The correct answer is E; 

both statements together still are not sufficient. 

p 

DS02602.0l 

257. Pis a particle on the circle shown above. What is the length of the path traveled by Pin one complete

revolution around the circle?

l. The diameter of the circle is 1.5 meters.

2. The particle P moves in a clockwise direction at 0.5 meter per second.

Geometry Circles; Circumference 

The length of the path traveled in one complete revolution is the circumference of the circle, which is 巳qual

to 1r times the diameter of the circle and hence can be determined if the diameter can be determined. 

l. Given that the diameter of the circle is 1.5 meters, it follows from the preliminary comments above
that the length of the path trav巳led in one complete revolution can be determin巳：d; SUFFICIENT. 

2. Given that the p征ticle moves clockwise at a speed of 0.5 meter per second, it is not possible to
determine the length of the path traveled in one complete revolution, because no information about the size 

ofth巳circle is provid巳d; NOT sufficient. 

The correct answer is A; 

statement 1 alone is sufficient. 

DS62602.0l 
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258. The fi♂rre above shows the floor plan and inside dimensions of the ground level of a building. If all lines
that intersect meet at right angles, what is the total floor area of this level ofth巳 building?

B' 

9 

C 

1 . QR = 4 meters 

2. PQ is less than QR.

Geometry Polygons

As shown in the fi♂1re below, the total floor area is equal to the area of the rectangle with

sides AC and 7iJ!; minus the sum of the areas of the two rectangles each shown with a pair of dashed 

sid巳s, or (AC)(20）一（AB)( l3）一（QR)(4).

13 P ·Q E 

7 

却

l. Given that QR = 4, it follows that AC= 7 + 4 = 11, and hence AC= AB + BC becom巳s l l=AB+9,
which giv巳S AB = 2. Therefo毗 from the prelimin町comments above, the area of the floor is 

(11)(20) (2)(13) (4)(4) = 178; SUFFICIENT. 

2. Given that PQ is less than QR, and PQ = 3 (this is from AP+ PQ + QE = 20, or 13 + PQ + 4 = 20), it
follows that QR is greater than 3. In particul缸， QR= 4 is possible and QR = 5 is possible. If QR = 4, then 
from the result obtained when (1) alone is assumed, the area of the floor is 178. On the other hand, if QR= 5, 
then the same method can be used: AC= 7 + 5 = 12, and hence AC= AB+ BC becomes 12 =AB+ 9, which 
gives AB= 3, and so the ar巳a of the floor is (12)(20) (3)(13) (5)(4) = 181; NOT sufficient. 

The correct answer is A; 
statement 1 alone is sufficient. 

R 

DS82602.0l 
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259. The figure above shows the top of a circular cake with a slice removed. The shaded region on top of th巳

cake is the remaining part of a circular d巳coration that was centered on th巳 cake. What is th巳 ar巳a of the
shaded region?

l. P was th巳 center of the top of the cake befor巳 the slice was removed and the angle of the sli e, LRPS

is 60。

2. PR = PS = 11 centimeters

Geometry Circles; Area

Let r cm be the radius of the circular d巳：coration.卫1en the ar巳a of the circular decoration was πr
2 

cm气

1 1 

1 . Given that the measure of L RPS is 60。 and60。 is 6 of 360。
， the slice removed 6 of the area of the 

5 ? 
－πr-

circular d巳coration, and hence the area of the shaded region is 6 cm2. However, because the value 

of r cannot be determined, the area of the shad巳d region cannot be determined; NOT sufficient. 

2. Given that PR = PS = 11 cm, the area of the shaded region cannot be determined because neither the
radius of the circular d四oration nor the fraction of the circular decoration that was removed can be 
determined; NOT sufl且cient.

5 .,. 

－πr-

Taking (I) and (2) together, the ar巳a of the shaded region is v cm2 and the radius of the cake is 11 cm. 

However, because the value of r cannot be determined, the area of the shad巳d region cannot be determined. 

The correct answer is E; 
both statements together are still not sufficient. 

DS03602.0l 

260. Ifthr四 straight lines intersect at a point as shown in the figure above, what is the value of x ?

1. x = y = z 

2. z = 60 

Geometry Angles 
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The figure shows thr四 pairs of vertical angles: one pair each with measure x
0

, a second pair each with 

m巳asure y。， and a third pair each with measure z0 . Therefore, x, y, and z ar巳 values for which

2x+ 2y + 2z = 360. 

1 . Given x = y = z, it follows that, by substituting x for y and for z in 2x + 2y + 2z = 360 the 巳quation

becomes 2x + 2x + 2x = 360, so 6x = 360 and x = 60; SUFFICIENT. 

2. Given that z = 60, then 2x + 2y + 120 = 360. It follows that x + y = 120 and this 巳quation has infinitely

many solutions for x and y; NOT sufficient. 

The correct answer is A; 

statement 1 alone is sufficient. 

DS23602.0l 

261. What is the distance between City A and City C ?

电L

， 

1 . The distance betw巳en City A and City B is 75 kilometers. 

2. 卫1e distance between City Band City C is 135 kilometers.

Geometry Triangles 

1 . Given only that the distanc巳 betw四n Cities A and B is 75 kilometers, the distance between Cities A 

and C cannot be determin巳d; NOT sufficient. 

2. Given only that the distance between Cities Band C is 135 kilometers, the distance between Cities A

and C cannot be determin巳d; NOT sufficient. 

Taking (1) and (2) togeth町， if the three cities are on a straight line, the distance between Cities A and C is 

75 + 135 kilometers. If the cities are not on a straight Ii肘， they are the vertices of a triangle and the 

distance betw四n them is less than 75 + 135 kilometers since the sum of the lengths of two sides of a 

triangle is greater than the length of the third side. 

The correct answer is E; 

both statements together are still not sufficient. 

‘·脑
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262. A person walked completely around the edge of a park beginning at the midpoint of one 巳dge and making

the minimum number of turns, each with the minimum number of degrees nec巳ssary, as shown in the

figure above. What is the sum of the degrees of all the turns that the person made?

1. One of the turns is 80 degrees.

2. The number of sides of the park is 4, all of the sides are straight, and each interior angle is less than

180 d巳grees.
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Geometry Quadrilaterals 

1 . Given that one of the turns i日 80。，no information is♂ven on the shape of the阳k and therefore no

information is given on the number of other turns the person will make; NOT sufficient. 

2. Given that the park has 4 日traight sides and that each interior angle is less than 180。，it follows that the

park is in the shape of a quadrilateral and the turns the person makes are the exterior angles of the 4 interior 

angles of the quadrilateral. Ifα， b, c, and d are the measures, in degr四日， ofthe interior angles of the 

quadrilateral, where a + b + c + d = 360, then the sum of the measures, in degrees, of the turns the person 

will make is (180 - a) + (180 - b) + (180 - c) + (180一份＝ 720一（α＋ b + C + d) = 720 - 360 = 360; 

SUFFICIENT. 

The correct answer is B; 

statement 2 alone is sufficient. 

M N p 
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263. What i日 出巳area, in square meters, of the building plot shown in the figure above?

1 . KM= MP = 30 meters 

2. JK=KL =LM=MN=NP= 15 meters

Geometry Quadrilaterals 

l. Even with KM= MP = 30 meters given, it is not possible to determine the area of the plot without

knowing JK as well as MN or NP; NOT sufficient. 

2. GivenJK=KL =LM=MN=NP= 15 meters, th巳 area of the plot is (4)(15)(15); SUFFICIENT.

The correct answer is B; 

statement 2 alone is sufficient. 

DS90820.02 
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264. Yesterday Bookstore B sold twice as many softcov巳r books as hardcover books. Was Bookstore B ’s

revenue from the sale of softcover books yesterday gr巳ater than its revenue from the sale of hardcover

books yesterday?

1. The average (arithmetic mean) price of the hardcover books sold at the store yesterday was $10 more

than the average price of th巳 softcover books sold at the store yesterday. 

2. The average price of the softcover and hardcover books sold at the store yesterday was greater than

$14. 

Arithmetic Statistics 

Letting s represent th巳 number of softcover books sold; h, the number of hardcover books sold; S, the 

average price of the softcover books sold; and H, the average price of the hardcov巳r books sold, determine 

whether the revenue from th巳 sale of softcover books is greater than the revenue from the sale of hardcover 

books or if sS > hH, wheres = 2h.

1. Given that H = S + 10, if S = 10, H = 20, s = 10, and h = 5, then sS = 100 and hH = 100, so sS = hH. 

On the other hand, if S = 40, H = 50, s = 8, and h = 4, then sS = 320 and hH = 200, so sS > hH; NOT 

sufficient. 

sS+hH 

s+b 
2 . Given that 可

> 14,ifs = 6,S = 10,h = 3,andH = 30, 

6(10) < 3(30). On the other hand, ifs = 10, S = 15, h = 5, and H = 20, 

10(15) > 5(20); NOT sufficient. 

Taking (1) and (2) together, 

sS+hH > 14 企om(2)
.s+h 

6(10) + 3(30) 150 
6+3 

10(15) + 5(20) 

10+5 

= 9 > 14 and

250 

= 15 > 14 and

2h(H -10) + hH > 14 s = 2h (given) and H = S + 10 from (1) 

2h+h 

3H-20 > 14 cancel h and simplify 
3 

3H-20 > 42 multiply both sides by 3 

H > 62 solve for H 
3 

To show that this leads to sS > hH, start with sS > hH and then rev巳1日e th巳 steps.
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sS ＞ hH 

2h(H 10) ＞ hH 

2hH 20h ＞ hH 

2hH > hH+ 20h 

hH > 20h

H > 20

Now, reverse the st巳ps.

IH > 62

H > 20

hH > 20h

2hH > hH+ 20h 

2hH 20h >hH

2h(H 10) >hH

sS >hH

s = 2h and S = H 10 

distributive prope口y

add 20h to both sides 

subtract hH from both sides 

divide both sides by h > 0 

derived earlier 

62 
3 > 20 

multiply both sides by h > 0 

add hH to both sides 

subtract 20h 丘om both sides 

factor 

s = 2h and S = H 10 

Thus, the revenue from the sale of softcover books was greater than the revenue from the sale of hardcover 

books. 

The correct answer is C; 

both statements together are sufficient. 

DS11820.02 

265. What is the median of the nine consecutive even integers in a certain list?

1. The median of the integers in the list is greater than 0.

2. Of the integers in the list, the sum of the least of the negative integers and the least of the positive

integers is -4. 

Arithmetic Statistics 

Determine the median of a list of 9 consecutive even integers. 

1 . Given that the m巳dian of the integers in the list is greater than 0, th巳 list could be 2, 4, 6, 8, 10, 12, 14, 

16, and 18, in which case the median is 10. Or the list could be -4, 2, 0, 2, 4, 6, 8, 10, and 12, in which case 

the median 1日 4; NOT sufficient. 

2. Given that the sum of the least of the negative integers in the list and the least of th巳 positive int巳gers

in the list is斗，it follows that x + 2 ＝斗，where x is the least of the negative integers and 2 is th巳 least of the 
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positive integers. Then x = -6 and the list is -6, -4，一2, 0, 2, 4, 6, 8, and 10 and th巳 median is 2; 

SUFFICIENT. 

The correct answer is B; 

statement 2 alone is sufficient. 

Questions 266 to 306 - Difficulty: Medium 
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266. The heart-shaped decoration shown in the figure above consists ofa squ缸巳 and two semicircles. What is the

radius of each semicircle?

1. The diagonal of the square is 10./2 centimeters long.

2. The area of the square region minus the sum of the areas of the semicircular regions is 100 -
25πsquare centimeters. 

Geometry Circles; Pythagorean Theorem 

Let r cm be the radius of each semicircle. Then 2r cm is the side length of the square. Determine the value 

ofr 

. 10.J2 1 . Given that the length of th巳 diagonal of the square 1s "" "' , it follows from the Pythagorean theorem 

伽t(2r)
2

+(2r)
2

;;;; (10../1.)
2

时乒＝ 200. Therefore乒＝ 25 and r = 5· SUFFICIENT.

2. It is given that the area of the square, (2r)2 = 4沪，minus the total area of the two semicircular

,nr 2
， 叫I to 100-25震· That is, 4r2 

－πr2 = 100-25n, 1·
2 

( 4 －π） ＝ 25(4 － π ） or 

4- li' Dividing both sides of the last equation by gives F』 25 and r = 5; SUFFICIENT. 

The correct answer is D; 

each statement alone is sufficient. 

436 



)C 

y 

DS20602.0l 

267. If A is the area of a triangle with sides of lengths x, y, and z as shown above, what is the value of A ?

1. z = 13

5y 

2. A= 2

Geometry Triangles; Area 

1. By (1 ), z = 13, but the lengths of at least two sides of a right triangle must be known in order to find the

area of the triangle; NOT sufficient. 
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which the value of x can be determined. However，也巳 lengths of at least two sides of a right triangle must be 

known in order to find the ar巳a of the triangle; NOT suffici巳nt.

Taking (1) and (2) together gives values for z and x from which th巳 value of y, and, therefor巳， the area of 

1 

τq 
the triangle, which is given by 画 , can be determin 巳d

The correct answer is C; 

both statements together are sufficient. 

A 

DS80602.0l 
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268. The figure above shows a pi巳ce of cheese with a corner cut off to expose plane surface ABC. 孔'hat is th巳

area of surface ABC ?

1. AD = IO centimeters

2. The shape of the cheese was a cube before th巳 corner was cut off.

Geometry Rectangular Solids and Cylinders; Pythagorean Theorem 

1. Given that AD = IO cm, and assuming that the che巳se is in the shape of a rectan伊Jar solid, then it is

not possible to determine the area of surface ABC because, for example, it is clear that different areas arise 

when the two other dimensions of the chees巳缸e 10 cm, and when the two other dimensions of the cheese 

M巳 100 cm; NOT sufficient. 

2. Given that the shape of the cheese was a cube, it is not possible to determine the ar巳a of

surface ABC b巳cause, for example, it is clear that different areas arise when the edge length of the cube is 

10 cm, and when the edge length of the cube is 100 cm; NOT sufficient. 

Taking (1) and (2) together, it follows that the che巳se is in the shape of a cube with edge length 10 cm. 

Therefore, surface ABC is an equilateral triangle with side length equal to the length of a face diagonal of 

the cube. Since th巳 length of a face diagonal can be determin时，for example by applying the Pythagorean 

th巳orem to MDC to get (AD)2 + (DC)2 = (AC)2 and 102 + 102 = (AC)2, and the 缸ea of an 巳quilateral

triangle can be determined when its side length is known, it follows that the 缸ea of surface ABC can be 

determined. 

The correct answer is C; 

both statements together are sufficient. 

DS31602.0l 

269. The fi♂ue above shows a portion of a road map on which the measures of certain angles are indicated. If all

lines shown are straight and intersect as shown, is road PQ parallel to road RS?

1. b = 2α

2. c = 3α 

Geometry Triangles 
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Consider the following theorem: Two lines that are cut by a transv巳rsal are parallel if and only if the 

interior angles on the same side of the transversal are supplementary. In the figure, the two lines 

RS are PQ and 菇 ，the transversal is the line that阴阳ugh T and intersects PQ and - at the poir山

where angles of d巳gr，臼 measure c are indicated, and tho日巳 angles with degree measure c are the interior 

angles on the same side of the transversal. Restated using the notation of the figure, the theorem 

says PQ and RS 胧 parallel if and 。由if c + c = 180 or if and咄if C = 90. 

Equivalently, PQ and Ifs are not parallel if and only if c 刊O Also not巳伽ta+ b + c = 180 since a, b, 

and c are the interior angles of a triangle. 

1. Given that b = 2α，the values of a, b, and c could be 30, 60, and 90, respectively, (note that 60 = (2)(30)

PQ Ifs and 30 + 60 + 90 = 180), in which case and would be parallel. However, the values of α， b,

and c could be 32, 64, and 84, respectively (note that 64 = (2)(32) and 32 + 64 + 84 = 180), in which 

case PQ and Ifs would not be parallel; NOT sufficient. 

2. Given c = 3α，the values of a, b, and c could be 30, 60, and 90, respectively, (note that 90 = 3(30) and

PQ ndifs 30 + 60 + 90 = 180), in which case a would be parallel. However, the values of a, b, and c could 

be 31, 56, and 93, respectively (note that 93 = (3)(31) and 31 + 56 + 93 = 180), in which

PQ ndI[s ld not be parallel; NOT sufficient. 

Taking (1) and (2) together, b = 2a and c = 3αSO a+ b + C ＝ α＋2α＋3α ＝ 6α ＝ 180, from which it follows 

that a = 30 and c = (3)(30) = 90. Therefore, PQ and Jis are parallel as are the roads PQ and RS that they 

represent. 

The correct answer is C; 

both statements together are sufficient. 

DS14602.0l 

270. It costs $2,250 to fill right circular cylindrical Tank R with a certain industrial chemical. If the cost to fill

any tank with this chemical is dir，巳ctly proportional to the volume of the chemical needed to fill the tank,

how much does it cost to fill right circular cylindrical Tank S with the chemical?

1. The diamet巳r of the interior of Tank R is twice the diameter of the interior of Tank S.

2. The interiors of Tanks R and S have the same hei酬，

Geometry Volume

To find the cost of filling Tank S, which is directly proportional to th巳 cost of filling Tank R, the ratio of 

the radii (or of the diameters) of the tanks and the ratio of their heights must be known. 
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1.四is gives the ratio for the diameters of Tank R and Tank S, but not the ratio for the hei挡ts of Tank R
and Tank S; NOT sufficient. 

2. This gives the ratio for the heights of Tank Rand Tank S, but not the ratio for the diameters of Tank R
and Tank S; NOT sufficient. 

Taking (1) and (2) together, the ratio of the diameter of Tank R to the diameter of Tank S is 2 (from which 
it follows that the ratio of the radius of Tank R to the radius of Tank S is 2) and th巳 ratio of th巳 height of 

,. 

T础Rto the he1掉t ofT础S is 1. If the radius of Tank R is r, then the radius of Tank S is 2 and if the 

2,, 
height of Tank R is h, then the height of Tank S is h. The volum巳 ofTank R ＝ πT I} and the volume of 

( r ,2 耐，2
h

π1-1 h 一一 -(S2, 2如）
Tank S = \ 2) = 4 Therefore the cost of filling Tank S with the ch巳mical i日

4

The correct answer is C; 
both statements together are sufficient. 

YeslNo IDon’ t Know 

Program XI 4001200 I咽。

Program Y 130013501350 

DS17700.02 

271. The table shows the number of people who responded "yes” or "n。” or “don’t know” when asked whether
their city council should implement environmental programs X and Y. If a total of 1,000 people responded
to the question about both programs, what was the number of people who did not respond "yes” to
implementing either of the two programs?

1. The number of people who responded "yes” to implementing only Program X was 300.

2. The number of people who respond巳d “n。” to implementing Program X and “n。” to implementing
Program Y was 100. 

Arithmetic Interpretation of Tables; Sets (Venn Diagrams) 

1 . Given that 300 people respond叫 “yes" to implementing only Program X, and because 400 p巳ople
altog巳ther respond巳：d "yes” to implementing Program X, it follows that 400 - 300 = 100 people 
responded "y，巳S” to implementing both Program X and Program Y卫1erefore, because 300 people 
altogether respond叫 “yes” to implementing Program Y, 300一100 = 200 people responded "yes” to 
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implementing only Program Y. Thes巳 results are shown in the Venn diagram 

Yes (X) Y臼 (Y)

below .. 

Since the Venn diagram above I巳pres巳nts a total of 1,000 people, it follows that the numb巳I of 

people who did not respond “yes” to implementing either Program X or Program Y is 

1,000一（300+ 100 + 200) = 400; SUFFICIENT. 

2. Given that l 00 people responded "n。” both to implementing Program X and to implementing

Program Y, the table below shows a possibility whereby the number of people who did not respond 
“yes” to implementing either Program X or Program Y could b巳 400. Note that for each of the column 

headings “Y巳S，”“No，” and “Don ’t Know," the numbers under that column heading sati均（X answered) 

＋σanswered) (both answered)+ (neither answered)= 1,000. Indeed, for each of these thr四 columns

a Venn diagram can be given that represents the numbers in that column. 

Yes No Don
’

t Know 

400 200 400 

300 350 350 

Both 100 100 。

Neither 400 550 250 

Total 1,000 1,000 1,000 

However, th巳 next table shows a possibility whereby the number of p巳ople who did not respond “yes” to 

implem巳nting either Program X or Program Y could be 500. 

Yes No Don
’t Know 

X 400 200 400 

y 300 350 350 

Both 200 100 。

Neither 500 550 250 

Total 1,000 1,000 1,000 

Therefore, among other possibilities, the number of people who did not respond "yes” to implementing 

either Program X or Program Y could be 400, and this numb巳r could also b巳 500; NOT sufficient. 

The correct answer is A; 
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statement 1 alone is sufficient. 

DS39510.02 

100告－al

272. An estimate of an actual data value has an error of p percent if p = a , where e is the estimated

value and αis the actual value. Emma ’s estimate for her total income last year had an error of less than 20
percent. Emma’

S 巳stimate of her income from tutoring last y巳ar also had an 巳rror of l巳ss than 20 percent.
Was Emma ’s actual income fiom tutoring last year at most 45 percent of her actual total income last year?

1. Emma ’s estimated income last year from tutoring was 30 perc巳nt of her estimated total income last
year. 

2. Emma ’
S estimated total income last year was $40,000.

Arithmetic Estimation 

Given that Emma ’s estimates for both her total income and her income from tutoring last y巳ar, El and ET,

respectively, wer巳 within 20 p巳rcent of her actual total income and her actual income from 
tu tori吨， Al and AT, respectively, it follows that 0.8日 ＜Al< 1.2日 and 0.8ET<AT< l.2ET.

Determine whether Emma’s actual income from tutoring was at most 45 percent of her actual total income 

AT 

or if A, < 0.45. 

1. Given that ET = 0.3EJ, it follows from 0.8ET < AT < I .2ET that 0.24EI < AT < 0.36EJ. Then, since

1 

1.2E. 
0.8EJ < Al < I .2EI, it follows that � 

1
－

4
＜

 

1一
叫 Multiplying th巳

0.24E
1 A T

0.36E
1 AT 

1.2E. A. 0.8E. A. inequalities gives • ＜ 且 ＜ • or 0.2 < • < 0.45; S旧FICIENT.

2. Given that Emma’s estimated total incom巳 last y巳ar was $40,000, it is impossible to determine
whether her actual income from tutoring was at most 45 percent of her actual total income because no 
information is given about her actual income from tutoring other than it was within 20 percent of her 
estimated income from tutoring. And there is no information from which her estimated income from tutoring 
can be determined; NOT sufficient. 

The correct answer is A; 

statement 1 alone is sufficient. 

DS97030.02 
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273. Was Store K ’s profit last month at least 10 percent greater than its profit the previous month?

1. Store K ’s expenses last month were 5 percent巨1eater than its exp巳nses the previous month. 

2. Store K ’S I巳venues last month were 10 percent gr，巳ater than its r巳venu巳s the previous month.

Algebra Applied Problems 

Let P，酬， E，酬， and R,.,, be, respectively, the profit, expens巳日， and revenues for last month. Also, 

let Pp,evious, Ep,evious, and Rp,evi。

Then we have P,.,, = R，.，， 一 E,.,, and Ppm、咀ous = Rprevious 一 £previous- D巳t巳rmin巳 whether P,.,, � l. lPp,evi 

巳quivalently, d巳te口nin巳 wh巳ther R,.,, E,.,, c三 l.lRp四vious l . lEpreviou 

1. Given that E,.,, = l .05Ep,evious, it follows that the inequality R,.,, - E，副主l lRprevious 一 l lEprevious is 

equivalent to R,.,, l. lRp,evious c三 O 05Ep阻vi。us- It is clear that, for suitable valu巳s of R，酣， Rprevi

this last in巳quality could b巳 tru巳 and this last in巳quality could b巳false; NOT sufficient. 

2. Given that Ria,, = l. lRp,evious, it follows that th巳 in巳：quality R，剧
一 E1ast三 l lRprevi 

equivalent to E，.，，三l lEpreviou 

b巳 tru巳 and this last in巳quality could b巳false; NOT sufficient. 

Taking (1) and (2) together, the following shows that P,a，，三l. lPp,evious is true. 

P,ast = R,.,, E,.,, 

= 1.1 Rprevious一1.05£p,evious

三1.1 Rprevious一1.1£p,evio

Therefore, P1asi主l.l(Rp,evious-Ep,evious ), and hence P，副主l.lPprevious is true. (The reason for using 三above

instead of> i日 to allow for the possibility that Ep,evious = 0.) 

The correct answer is C; 

both statements together are sufficient. 

�f w·�，. 
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274. In the figure shown, lines k and mare parallel to each other. Is x = z?

1. x = w 

2.y=l80-w

Geometry Angles 
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Since lines k and m are parallel, it follows from properties of parallel lines that in the diagram above x is the 

degree measure of L ABC in quadrilateral ABCD. Tuer巳fore, because y = 180 x，也巳 four interior angles 

of quadrilateral ABCD hav巳 d巳gr巳e measures (180 - x), x, w, and (180 - z). 

1. Given that x = w, then because the sum of the degree measures of the angles of the

quadrilateral ABCD is 360, it follows that (180 x) + x + x + (180 z) = 360, or x z = 0, or x = z;

SUFFICIENT. 

2. Given that y = 180 - w, then because y = 180 - x, it follows that 180 - w = 180 - x, or x = w. However,

it is shown in (1) that x = w is sufl且cient; SUFFICIENT. 

The correct answer is D; 

each statement alone is sufficient. 

DSl3097 

275. If k and£ are lines in the秽－plane, is the slope of k less than the slope of£ ?

1. The x-intercept of line k is positiv巳， and the x-intercept of line i is negative.

2. Lines k and i intersect on the positive y-axis.

Geometry Simple Coordinate Geometry

Can w巳 determine, for lines k and l in the xy plane, wheth巳I the slope of k is less than the slope of l ?

1. Given that the x-intercept of k is positive and the x-intercept of line l is negativ巳， we cannot determine

whether the slope of k is less than the slope of l. For example, in the case of line k, we have only been told 

where (within a certain range) line k intersects another line (the x-axis). Although a line with only a 

single x-intercept would not be horizontal, the line k could have any non-horizontal slope. Lik巳wise in the 

case of line /. For example, the slope of k could be positive and the slope of l negative, or vice versa; NOT 

sufficient. 

2. Given that k and l intersect on the positive y-axis, we cannot determine whether the slope of k is less

than the slope of l. The point here is the same as the point with statement 1. With statement 2, we have only 

been giv巳n, for 巳ach of lines k and l, a condition on where th巳阳ro lines inters巳ct. And, giv巳n only that a line 

passes through a particular point ( and regardless of whether another line happ巳ns to pass through this point), 

the lin巳 could have any slope. For example, again, the slope of k could be positive and the slope of l negative, 

or vice versa; NOT suffici巳nt.

Considering statements 1 and 2 together, we have, for each of lines k and l, a condition on two of the points 

that the line passes through. As illustrated in the diagram, the two conditions together are sufficient for 

determining the relationship in question. 
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B巳：cause k intersects the positive y-axis and the positive x-axis, its slope must be downward (negative). And 

because l intersects the negative x-axis and the positive y-axis, its slope must be upward (positive). The 

slope of k is therefore less than the slope of l.

The correct answer is C; 

both statements together are sufficient. 

DS73340.02 

276. Is n less than 1?

1. n is less than 0.01 percent of 10,000.

2. n is less than 0.1 percent of 1,200.

Arithmetic Percents 

Determine whether n is less than 1. 

1. Given that n is less than 0.01 % of 10,000, it follows that n < 0.0001 (10,000) or n < 1; SUFFICIENT.

2. Given that n is less than 0.1% of 1,200, it follows that n < 0.001(1,200) or n < 1.2, son could be 0, in

which case n < 1. On the other hand, n could be 1.1, in which case n > 1; NOT sufficient. 

The correct answer is A; 

statement 1 alone is sufficient. 

DS18630.02 
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277. Gross profit is equal to selling price minus cost. A car dealer's gross profit on the sale of a certain car was

what percent of the cost of the car?

ll 

10 1. The selling price of the car was of the cost of th 

2. The cost of the car was $14,500.

Arithmetic Applied Problems 

Determine the gross profit, P, on th巳 sale of a c缸 as a percent of the cost，巳of the car. 

lll 11 1 

10 10 10 1. Given that the selling price of the car was C, P - C - C - C. Thus, the profit was 10% of

th巳 cost of the car; SUFFICIENT. 

2. Given that the cost of the car was $14,500, it is impossible to determine the profit because the selling

price is not known nor is there enough information to d巳termine it; NOT sufficient. 

The correct answer is A; 

statement 1 alone is sufficient. 

DS09642 

278. When the wind sp四d is 9 miles per hour, the wind-chill factor w is given by

w = 17.366 + l.19t, 

where tis the temperature in degrees Fahrenheit. If at noon yesterday the wind sp四d was 9 miles per hour, 

was the wind-chill factor g巳ater than O ?  

1. The temperature at noon yest巳rday was greater than 10 degrees Fahrenheit.

2. The temperature at noon yesterday was less than 20 degrees F址rrenheit.

Algebra Applied Problems 

Determine whether 一17.366 + l.19t is greater than 0. 

1. Given that t > 10, it follows that 一17.366 + l.19t ＞ 一17.366 + 1.19(10), or 一17.366 + l.19t > -5.466. 

How巳V町， it is not possible to determine whether 17.366 + l .19t is greater than 0. For example, if t = 19, 

then 一17.366 + l.19t = 5.244 is gr巳ater than 0. How巳ver, if t = 11, then 一17.366 + l.19t = -4.276, which is 

not greater than O; NOT sufficient. 

2. Given that t < 20, the same examples used in (1) show that it is not possible to determin巳 whether

17.366 + l.19t is greater than O; NOT sufficient. 
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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. 

B 

DS08852 

279. What is the volume of the cube above?

1. 

2. 

The surface area of the cube is 600 square inches. 

The le吨th of diagonal AB is 10.J3 inches. 

Geometry Volume 

This problem can be solved by determining the side length, s, of the cube. 

1. This indicates that 6s 2 = 600, from which it follows that s2 = 100 ands = 1 O; SUFFICIENT.

2. To determine diagonal AB, first determine diagonal AN by applying the P严hagorean theorem to

阳AN==J1+1 ＝＝ 在2 No d t B by applying the Pythagorean theorem to 

MNB: AB = 」（AN)
'l
+ （用）

2 ＝＝�＝＝ N .J3 T • ' rn 10 3 ' = · u 1s given mat A11 ＝ ’ ，ana 

sos = 10; SUFFICIENT. 

B 

j『』…··－···－·l,.. _ ... _ .. _J N

/ 
I 

/ 
矿

s 
M 

The correct answer is D; 
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each statement alone is sufficient. 

B 

C 

DS03989 

280. In the figure shown, quadrilateral ABCD is inscribed in a circle of radius 5. What is the perimet巳r of

quadrilateral ABCD ?

1. 卫1e length of AB is 6 and the length of CD is 8.

2. AC is a diameter of the circle. 

Geometry Quadrilaterals; Perimeter; Pythagorean Theorem 

Determine the perimeter of quadrilateral ABCD, which is given by AB+ BC+ CD+ DA.

1 . This indicates that AB 6 and CD = 8, but gives no information 

about BC or DA. For example, the perimeter of ABC1D1 is clearly 

different than the perimeter of ABCiD2 and en, could be positioned where C1D1 is on the diagram or it 

CD could be positioned where 2 Z is on the diagram; NOT suffici巳nt.

2. This indicates that AC= 2(5) = 10 since AC is a diameter of the circle and th巳 radius of the circle i日 5

It also indicates that L ABC and L ADC are right angles since each is inscribed in a semic叫e. However, 

there is no information about AB, BC, CD, or DA. For example, if AB = CD = 6, 

J102 - 62 ../64. 
en BC= DA ＝

曹 ＝ V U 咀 ＝ 8 and the perimeter of ABCD is 2(6 + 8) = 28. Howev町，

'1102 - 22 一♂6 p, if AB= DA= 2，也en BC= CD ＝
咽 and the perimeter of ABCD = 2(2 + ); NOT 

suffici巳nt.
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Taking (1) and (2) toget恼， MBC is a right triangle with AC = 10 and AB = 6. It follows台om the 

.J102 - 62 ../64 
P严hagorean theorem that BC = ＂ 一 ＝ 8. Likewise, MDC is a right triangl巳 with AC=

J102 - g2 ...136 
10 and CD= 8. It follows from the Pythagor，巳an theorem that DA ＝ 市 ＝ ＂回� = 6. Thus, the 

perimeter of quadrilateral ABCD can be determined. 

The correct answer is C; 

both statements together are sufficient. 

DS05766 

281. How many members of a certain legislature voted against the measure to raise the让salaries?

1 

1 . 4 of the members of the legislature did not vote on the measure. 

2. If 5 additional m巳mbers of the legislature had vot巳d against the measure, then the fraction of members

of the legislature voting against the measure would have been 3 

Arithmetic Ratio and Proportion 

The task in this question is to determine whether, on the basis of statements 1 and 2, it is possible to 

calculate the number of members of th巳 legislature who voted against a certain measure. 

1 

1 . This statement, that 4 of th巳 members of the legislature did not vote on the measure, is compatible 

with any number of members of the legislature voting against the measure. After all, any number among 

3 

the 4 of the remaining members could have voted against the measure. Furthermore, based on statement 1, 

we do not know the number of members of the legislature (although we do know, based on this statement, 

that the number of members of the legislature is divisible by 4); NOT sufficient. 

2. Thi日 statement describes a scenario, of 5 additional members of the legislature voting against the

m巳asu币， and stipulates that 3 of the m巳mbers of the legislature would have voted against th巳 measure in 

the scenario. Given this condition, we know that the number of members of the legislature was divisible by 3, 

and that the legislature had at least 15 memb巳rs (to allow for the "5 additional m巳mbers of the legislature” 

that could have vot巳d against the measu毗 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 m巳mbers could have voted 

against the measure. For example，巳xactly one member could hav巳 vot巳d against the measure, in which case 
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the legislature would have had (1 + 5）×3 = 18 members. Exactly two member日 could hav巳 voted against th巳

measu币， in which case the legislature would have had (2 + 5）×3 = 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 4 of the members did not vote on th巳 m四日ure while exactly 3 could have voted 

against the m巳asure). For ex缸nple, it could have been th巳 cas巳 that the 1巳gislature had 2 4  members. In this 

case, 3 of the members would have been 8 members, and, consistent with statements 1 and 2, 3 of th巳

members (8 5) could hav巳 voted against the measure. Or the legislature could have had 36 m巳mbers, in 

which cas巳， consistent with statements 1 and 2, 3 (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 

282. Ify手0, is lxl = 1 ?

�－1... 
l … IYI 

2. I司＝－X

Algebra Absolute Value 

Can we determine whether !xi = 1 ? 

旦 旦 y

1. Give川atx = IYI, we consid

」乙 ....L. y 

if y > 0，如nx = 1 and, of course, lxl = 1. If y < 0, then lYI = （一川a巾＝ 1,1 = (-l)y = (-l)y =

( 1)(1) = 1. So lxl = 1. Ify < 0, then lxl = 1. In both of the two cases, lxl = l; SUFFICIENT. 

2. Given that lxl = -x, all we know is that x is not positive. For example, both -4 and -5 satisfy this

condition onx: I 41 = 4 = ( 4) and I 51 = 5 = ( 5); NOT sufficient. 

The correct answer is A; 

statement 1 alone is sufficient. 

DS08306 
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283. If xis a positive integer, what is the value of x?

1. x
2 
= .Ji 

:!!.=nand n畏。
2. X

Algebra Operations with Radicals 

1. It is given that x is a positive integer. Then,

X =.J; 
given 

x4=x square both sides 

x4-x=O subtract x from both sides 

x(x - 1 )(.xz + x + 1) = 0 factor left side 

Thus, the positive integer value of x being sought will be a solution of this equation. One solution of thi日

巳quation is x = 0, which is not a positiv巳 integer. Another solution is x = 1, which is a positive integer. 

Also，对 ＋ x+ 1 i日 a positive integer for all positive integer values of x, and so x2 + x + 1 = 0 has no positiv巳

integer solutions. Thu日，也巳only possible positive integer value of x is 1; SUFFICIENT. 

2. 

n 

It is given that n手0. Then, 

given 

X =n 

n = nx multiply both sides by x 
1 = x divide both sides by n, where n i- 0

卫ms, x = 1; SUFFICIENT. 

The correct answer is D; 

each statement alone is sufficient. 

DS07568 

284. Is the median of the five numbers α， b, c, d, and e equal to d?

1. α ＜c<e

2. b<d<c

Arithmetic Statistics 

Determine if the median of the five number日，α， b, c, d, and e, is equal to d.
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1. This indicates that a < c ＜ε，but does not indicate a relationship of b and d with a, c, and e. For

example, if a = 5, b = 1, c = 10, d = 7, and e = 15, then a< c < e, and dis the median. How巳V町， ifα＝

5, b = 1, c = 10, d = 2, and e = 15, thenα＜ c < e, and a, not d, is the median; NOT sufficient.

2. This indicates that b < d < c, but does not indicate a relationship of αand e with b, d, and c. For

example, ifα＝ 5, b = 1, c = 10, d = 7, and e = 15, then b < d < c, and dis the median. However, if a = 

5, b = 1, c = 10, d = 2, and e = 15, then b < d < c, and a, not d, is the median; NOT sufficient.

Taking (1) and (2) together is of no more help than either (1) or (2) taken separately since the same 

examples used to show that (1) is not sufficient also show that (2) is not sufficient. 

The correct answer is E; 

both statements together are still not sufficient. 

DS10383 

285. During a certain bicycle ride, was Sherry ’s average speed faster than 24 kilometers per hour? (1 kilometer =

1,000 meters)

1. Sherry ’s average speed during the bicycle ride was faster than 7 meters per second.

2. Sherry ’s average speed during the bicycle ride was slower than 8 meters per second.

Arithmetic Applied Problems

This pro blem can be solved by conv巳rting 24 kilometers per hour into meters per second. First, 24

kilometers is 巳quivalent to 24,000 meters and 1 hour is equivalent to 3,600 S巳conds.卫1en, traveling 24

24 ，。00 ,..2 
－－画画画画画画－；；；；n.-

3.000 3 kilometers in 1 hour is equivalent to traveling 24,000 meters in 3,600 s巳：conds, or ’ meters 

per second. 

1. This indicates that Sherry’s average speed was faster than 7 meters per second, which is faster

26-

than 3 meters per second and, therefore, faster than 24 kilometers per hou刊旧FICIE町，

2. This indicates that Sherry's average speed was slower than 8 meters per second. Her average speed

could have been 7 meters per second (since 7 ＜的，in which case her av巳rage sp四d was faster 

2 6-

than 3 meters per s巳cond and, therefore, faster than 24 kilometers per hour. Or her average sp巳ed could 

L2 

have been 5 meters per second (since 5 < 8), in which case her average spe巳d was not faster than 3 meters 

per second and, therefore, not faster than 24 kilometers per hour; NOT sufficient. 

The correct answer is A; 

statement 1 alone is sufficient. 
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DSl3907 

286. Working together, Rafael and Salvador can tabulate a certain set of data in 2 hours. In how many hours can

Rafael tabulate the data working alone?

1. Working alone, Rafael can tabulate the data in 3 hours less time than Salvador, working alone, can

tabulate the data. 

1 

2. Working alone, Rafael can tabulate the data in 2 the time that Salvador, working alone, can tabulate

the data. 

Algebra Simultaneous Equations 

We are given that Rafael and Salvador, working together, can tabulate the set of data in two hours. That is 

if Rafael tabulates data at the rate of R units of data per hour and Salvador tabulates th巳 data at the rate 

of S units per hour, then, if the set of data is made up of D units, then 2R + 2S = D. Can we determine how 

much time, in hours, it takes Rafael to tabulate the data if working alone? 

I .First of all, note that th巳 choice of units used to measure th巳 amounts of data do巳阻
’t matter. In 

particular, we can define one unit of data to be D. 卫1山，却＋ 2S = I. With this in mind, consider the 

condition that Rafael, when working alon巳， can tabulate the data in 3 hours less time than Salvador can when 

1 

working alone. Given that Rafael tabulates R units of data per unit time, he takes R units of time to tabulate 

1 

one unit of data. Similarly, Salvador takes S units of time to tabulate one unit of data. This unit, as defined, 

1 1 『

is simply the entire set of data. Our given condition thus becomes R S , and we have the set of 

simultaneous equations made up of this equation and the equation 2R + 2S = I. 

One way to determine the number of hours it would take Rafael to tabulate the data is to solve one of these 

equations for S and then substitute this solution into the other equation. Considering the first of th巳se

equations, we multiply both sides by RS and then manipulate the r巳咀ult as follows. 

S=R-3RS 

S+3RS=R 

8(1 +3R)= R 

S －－且一－ 

1+3R 

Substituting into the 巳quation 2R + 2S = I, 

2R 2R+-=1
1+3R 
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Multiplying both sides by I + 3R to eliminat巳 the fraction, 

2R(1 + 3R) + 2R = 1 + 3R 

2R+6R2 =1+R 

6R2+R-1=0 

(3R 一1)(2R+ :ll）二。

1 1 

This叫uation has two solutions, 2 and 3 However, b巳cause the rate R cannot be negative, we find 

that Rafael tabulates 3 of a unit of data every hour. Sinc巳 one unit is the entire set, it takes Rafael 3 
hours to tabulate the entire set; SUFFICIENT. 

1 

2. We are given that Rafael, working alone, can tabulate the data in 2 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 un山of data every hour, and takes R hours to tabulate one unit of data. Similar 

Salvador S hours to tabulate one unit of 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 

1
－

n

 

一

－

1
－

s

 

x

 

1
－

2

一

－

1
－

－

 

We thus have 2S = R. Substituting this value for 2S in the 巳quation 2R + 2S = 1, we have R + 2R = 1, and 

3R = 1. Solving for R we get 3; SUFFICIENT. 

Note that, for both statements 1 and 2, it would have b四n 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 

287. Ifx andy 缸巳 integer日， what is the value of x ?

1. 巧J = 1

2. x-f:. 1
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Arithmetic Properties of Integers 

Given that x and y are integers, determine the value of x.

1. Ifx = y ＝

一1, then xy = 1, and if x = y = 1，也en xy = 1; NOT sufficient. 

2. Given that x手 一1, the value ofx could be any other integer; NOT sufficient. 

Taking (1) and (2) together, since the two possibilities for the value of x are x ＝ 一 l or x = 1 by (1), and x手

1 by (2), then x = 1. 

The correct answer is C; 

both statements together are sufficient. 

Note: Figure not drawn to scale·. 

DS18386 

288. The fi织1re above shows Line L, Circl巳 l with center at Ci, and Circle 2 with center at C2. Line L intersects

Circle 1 at points A and B, Line L intersects Circle 2 at points D and E, and points C1 and C2 are equidistant

from line L. Is the area of MBCi less than the area of WEC2 ?

l. The radius of Circle 1 is less than the radius of Circle 2.

2. The length of chord /JS is less than the length of chord 旺

Geometry Triangles 

We 缸巳 given various elements of information that apply regardless of whether we assume that statements 1,

2, or both are true, and asked whether it is possible, when considering one or both of these statements, to 

determine if the area of triangle MBC1 is less than the ar巳a of WEC2.

1. Given the condition that the radius of Circle 1 is less than the radius of Circle 2, it may be useful to

consid巳I the following diagrams of the triangles, in which they have been rotated so as to have the 

sides AB and DE I巳presented as horizontal and on the bottom. The diagrams are not drawn to 
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c, 

B / I 飞＇－ A 
scale . ./ ......._ 

E 

Note that the radius of the Circle 1 is 巳qua! to (the length) CiB (= CiA) and that the radius of Circle 2 is equal 

to CJ) (= Ci£). Furthermore, because line L is叫uidistant from points Ci and C2, we know that the 

respective heights of the triangles ( distances from Ci and C2 to the respective bases BA and DE) are th巳 same.

However, because (with statement 1) the radius of Circl巳 1 is less than the radius of Circle 2, we know 

that CiB and CiA are less than CJ) and CiE. B巳cause the triangles have the same height, triangle 

MBCi must be less "wide” than fJJEC2 and must thus have a lesser base (length). And because the area of a

1 

triangle is always 2 × base x height, we can infer that the area of MBC1 is less than the area of fJJEC2; 

SUFFICIENT. 

2. Given that AB is less than DE, we can in£巳I that the area of MBC1 is less than the area of fJJEC2. After

all, w巳 know that the heights of the two triangles are the same (b巳cause, as discuss巳d in conn巳ction with 

1 

statement 1, line L is 巳quidistant from C1 and C2). The formula for the area of a triangle, 2 × base × height, 

thus allows us to make our inferenc巳；SUFFICIENT.

The correct answer is D; 

each statement alone is sufficient. 

DS15938 

289. Yesterday betw四n 9:00 a.m. and 6:00 p.m. at Airport X, all flights to Atlanta departed at equally spaced

times and all flights to New York City departed at equally spaced times. A flight to Atlanta and a flight to

New York City both d巳parted from Airport X at 1 :00 p.m. yesterday. Between 1 :00 p.m. and 3:00 p.m.

yesterd町，did another pair of flights to these 2 cities depart from Airport X at the same time?

1. Yesterday at Airport X, a flight to Atlanta and a flight to New York City both d巳parted at 10:00 a.m.

2. y，巳sterday at Airport X, flights to New York City depart巳d 巳very 15 minutes between 9:00 a.m. and

6:00 p.m. 

Arithmetic Applied Problems 

It is useful to note that although the departures discussed all lie betw四n 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 

nec巳ssary for the information to be consistent. For example, since departures to both Atlanta and N巳w 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 departur巳s to these cities occurr巳d between 1:00 p.m. and 3:00 p.m. For 

exampl巳， it is possible that departures to both Atlanta and N巳w York City took place every 15 minutes 

beginning at 9:15 a.m., and thus it is possible that simultaneou日 departures to both these cities occurred 
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between 1:00 p.m. and 3:00 p.m. However, it is also possible that departures to Atlanta took place eve可

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 thes巳 cities

occurred betw巳en 1 :00 p.m. and 3:00 p.m.; NOT sufficient. 

Taking (1) and (2) toge由er, it is still not possible to determine whether simultaneou日 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. 

DS07206 

290. 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 th巳 magazine sold last w巳ek?

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 w四k at full price was $75,000.

Algebra Applied Problems 

For the copies of Magazine X sold last w四k, let n be the total number of copies sold and let $p be the full 

price of巳ach copy. Then for Magazine X last week, a total of 0.4n copies W的巳ach sold at price $p. What 

is the value of n ? 

1. Given that $p = 1.50 and (0.4n)($p) = $112,500, it follows that (0.4n)(l .5) = 112,500, or 

0.6n = 112,500, or 

n
υ
－

 

h
u
－
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－
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0
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，－
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n

; SUFFICIENT. 

2. Given that 0.4n = 75,000, it follows that

明－
M ; SUFFICIENT. 

The correct answer is D; 

each statement alone is sufficient. 

DS11614 

291. Ifp, s, and tare positive, is [ps-ptl > p(s - t)?

l. p<s

2. s < t
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Algebra Absolute Value 

Since p is positive, it follows that [p(s 一 t)I = IPlls 一 叫＝ pis 一 ti . Th巳r巳 r巳， the task is to determine if 

Is ti > s t. Since Is ti = s t if and only ifs t三0, it follows that Is ti > s t if and only ifs t < 0. 

l. Thi日 indicates that p < s but does not provide information about the relationship between s and t. For

example, if p = 5, s = 10, and t = 15, then p < s and s < t, but if p = 5, s = 10, and t = 3, then p < s and s > t;

NOT sufficient. 

2. This indicates thats < t, or equivalently, s - t < O; SUFFICIENT.

The correct answer is B; 

statement 2 alone is sufficient. 

DS04468 

292. Isx> y?

1. x+y>x-y

2. 3x> 2y

Algebra Inequalities 

1. Given that x + y > x - y, it follows that y > - y, or 2y > 0, or y > 0. However, nothing is known about

the value of x. If x = 2 and y = 1, then x + y > x y and the answer to the question is yes. How巳ver, if x = 1 

and y = 1, then x + y > x - y and the answer to the question is no; NOT sufficient. 

2 . Given that 3x ＞纱，then x = 2 and y = 1 is possible and th巳 answer to the question is y巳S However, if 

3x ＞ 纱，then x = 1 and y = 1 is also possible and the answer to the question is no; NOT sufficient. 

Taking (1) and (2) together is of no more help than either (1) or (2) taken separately b巳cause the same 

examples used to show that (1) is not sufficient also show that (2) is not sufficient. 

The correct answer is E; 

both statements together are still not sufficient. 

A 

B 

DS17588 
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293. In the fi伊I巳 above, AB , which has length z cm, is tangent to the circle at point A, and面，which has 

D 

叫y cm, intersects the ci 

1. CD=xcm 

2. z = sJ2. 

Geometry Circles

1. Given that CD = x cm, it is not possible to determine th巳 value of x becaus巳 all the given information 
continues to hold when all the parts of the figure increase in length by any given nonzero factor; NOT 
sufficient. 

2. Given that z = s..J2, the value of x will var川1en the radius of川山varies and en, is a diam阳

and出us passes through the center of the circle. To see this, let r be the radius, in centimeters, of the c让cle

and let O be the center of the circle, as shown in耻figure below. Then, b巳cause C
D is a diam巳t町， it

follows that CD = 2r and y = x + CD = x + 2r. Also, !:i.OAB is a right triangle and the Pythagorean theorem 

gives ( OA)2 ＋回）2 = （佣）2, or r2 + (5..fi)
2 

＝。＋r)2, or泸＋50 = x2 + 2xr ＋沪，or巾＋2r) = 50, which 

implies that砂＝ z2 and z ＝币，since y = x + 2r and z = 5 J2 Therefc帆

diameter, th 

50 

This can be s巳en by considering the equation x(x ＋切＝ 50, or x = X + 2r If the value of r changes 

sl盼tly to a new value R, then the value of x must also change. Otherw肘，there would be two d旺erent

5'0 50 

numbers, namely X + 2r and X + 2R., equal to each other, which is a contradiction; NOT sufficient. 

J王 ，.，／XJTaking (1) and (2) together, y - x + CD - x + x - 2x and z = 5 , so z ＝ ” 

5./2, ＝
占百i or(S../1,i J占百）

l

，叫寸均or x2 = 25, o卢

459 



The correct answer is C; 

both statements together are sufficient. 

DS15863 

294. Is the integer n a prime number?

1. 24< n < 28

2. n is not divisible by 2 or 3.

Arithmetic Properties of Numbers 

Determine if the int巳ger n is a prime number. 

1 . This indicates that n is between 24 and 28, inclusive. It follows that the valu巳 of n can be 24, 25, 26, 

27, or 28. Each of these is NOT a prime number. Thus, it can be d巳termined that n is NOT a prime number; 

SUFFICIENT. 

2. This indicates that n is not divisible by 2 or 3. If n = 7, then n is not divisible by 2 or 3 and is a prime

number. How巳V町， if n = 25, then n 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. 

The correct answer is A; 

statement 1 alone is sufficient. 

DS03615 

295. 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 th巳 preceding annual salary. 

2. The range of the 6 annual salari巳s 1日 $31,500.

Arithmetic Statistics 

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 叫jacent members of the sequenc巳， W巳 can infer certain things about the mean of the 

salari巳s. 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 叫ual

to 

。卢$6
1
300+ 112,600 + us, 900 + $25, 200+ $31

1
500 

6 

(It is not necessary to perforr丑 this calculation.) However, depending on what the least of the salaries is-that 

is, the value at which the sequence of salaries begins the average of the salari巳s could, consistent with 

condition 1, take on any value greater than this quotient; NOT sufficient. 
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2. Given the statement that the range of the salaries is $31,500, r巳asoning similar to the reasoning for
statement 1 applies. A difference 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, w巳 can see that statement 1 
implies statement 2. In the s叫uence of 6 salaries with a difference of $6,300 betw巳巳n a司jacent m巳mbers of 
the sequence, the difference betw巳en the least salary and the greatest salary is 5 × $6,300 = $31,500. 
Therefore, b巳caus巳 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 answer is E; 

both statements together are not sufficient. 

DS17503 

296. In a certain ord町， the pretax price of each regular pencil was $0.03, the pretax price of each deluxe p巳ncil
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 re♂1lar pencils.

Arithmetic Percents 

Let n be the number of regular pencils in the order and let词也be the tax rate on the order as a percent of the 
pretax price. Th巳n the order contains I.Sn deluxe pencils, the total pretax price of the order is ($0.03)n + 
($0.05)(1 5的＝ $0.105n, and the sum of the total pretax price of the order and the tax on the order 

(1ι） (1ι） 100) 100) ., ($0.105n). Given that ., ($0.105n) $44.10, what is the value 

nr
 、‘，，，n，、JAυlhυ03

 
，，E飞飞，Ill·J

Y

币，JfllE飞ri
 

o

11+...!....l 
!.. 100 J 1. Given that r = 5, then 飞 .， ($0.105n) = $44.10 becomes ( l .05)(0.105n) = 44.10, which is a

first-degree equation that can b巳 solved for n. Sinc巳 th巳 value of r is known and the valu巳 of n can be

r r , 
!.. 100) determined, it follows that the value of 飞 ／ ($0.105n) can be determined; SUFFICIENT.
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11＋」－1 11+....!....l 
\. 100 J， 、 ＼. 100 J, ＂ 、2. Given that n = 400 then 飞 ，.（$0.105的＝ $44.10 becomes 飞 ，. (0.105)(400) 

which is a first-degree equation that can be solved for r. Since the value of r can be determined and the value 

r r , 
l100) of n is known, it follows that the value of 、 ／ ($0.105n) can b巳 det巳rmined; SUFFICIENT. 

The correct answer is D; 

each statement alone is sufficient. 

DS06785 

297. If m is an integer greater than 1, is m an even integer?

1. 32 i日 a factor ofm.

2. m is a factor of 32.

Arithmetic Properties of Numbers

1. Given that 32 is a factor of m, then 巳ach of the factors of 32, including 2, is a factor of m. Since 2 is a
factor of m, it follows that m is an even integer; SUFFICIENT. 

2. Given that mis a factor of 32 and mis greater than 1, it follows that m = 2, 4, 8, 16, or 32. Since each
of these is an巳ven integer, m must be an even integ町， SUFFICIENT.

The correct answer is D; 
each statement alone is sufficient. 

DS05657 

298. Ifth巳 set S consists of five consecutive positive integers, what is the sum of th巳S巳 fiv巳 integers?

1. The integer 11 is in S, but 10 is not in S.

2. The sum of the even integers in S is 26.

Arithmetic Sequences

1. This indicat巳s that the least int巳ger in S is 11 since S consists of consecutive integers and 11 is in S, but
10 is not in S卫1山，the integers in S are 11, 12，口，14, and 15, and the让sum can be determined; 
SUFFICIENT. 

2. This indicates that the sum of the even int巳gers in S is 26. In a set of 5 cons巳cutive integers，巳ither two
of the int巳gers or three of the integers are even. If there are也ree even integers, then the first integer 

26 n2 

in S must be even. Also, since 3 3
’

the three even integers must be around 8. The three even integers 
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could be 6, 8, and 10, but are not because their sum is less than 26; or they could be 8, 10, and 12, but are not 

b巳cause their sum is greater than 26. Therefore, S cannot contain three even integers and must contain only 

two even integers. Those integers must be 12 and 14 since 12 + 14 = 26. It follows that the integers in Sare 

11, 12，口，14, and 15, and their sum can be det巳：rmin巳：d; SUFFICIENT. 

Alternately, if n, n + 1, n + 2, n + 3, and n + 4 represent the five consecutive integers and three of them are 

20 

巳ven, then n + (n + 2) + (n + 4) = 26, or 3n = 20, or n = 3 , which is not an integer. On the other hand, if 

two of the integers 缸e even, then (n + 1) + (n + 3) = 26, or 2n = 22, or n = 11. It follows that the integers 

are 11, 12，口，14, and 15, and their sum can be det巳rmined; SUFFICIENT. 

The correct answer is D; 

each statement alone is sufficient. 

DS17543 

299. If x > 0, what is the value of x?

1. x3 -x = O 

2盯－x=O

Algebra Factoring; Operations with Radical Expressions 

1. Given that x3 - x = 0, factoring gives x(x2 一 1) = x(x 一 l )(x + 1) = 0. Hence, x = 0, x = 1, or x ＝ 一l

Since x > 0, the value of x cannot be O or 1, and so x = 1; SUFFICIENT. 

2. Given that 点－
X = 0 it fc巾

discussion in (1) shows that the only positive value of x is x = 1; SUFFICIENT. 

The correct answer is D; 

each statement alone is sufficient. 

DS08307 

300. 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 (an也metic mean) of th巳 amounts in row i is R; (1

三i三5). The average of the amounts in column j is q (1三l三4). What is the average of all 20 amounts on

the spr巳adsheet?

1. R1 + R2 + R3 + R4 + Rs = 550

2. Ci + C2 + c3 + c4 = 440

Arithmetic Statistics 
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It is given that Ri represents th巳 average of the amounts in row i. Sine巳 th巳re are four amounts in each row, 
4Ri r巳presents the total of the amounts in row i. Likewi日巳， it is given that Cj represents the average of the 
amounts in column j. Since there are five amounts in each column, 5Cj represents the total of the amounts 

in column}. 

1. It is given that Ri + R2 + R3 + R4 + Rs = 550, and so 4(R1 + R2 + R3 + R4 + Rs) = 4Ri + 4R2 + 4R3 + 4R4 +
4Rs = 4(550) = 2,200. Therefore, 2,200 i日 the sum of all 20 amounts (4 amounts in each of 5 rows), and the 

2,200 

average of all 20 amounts 1日 却 ＝ 110; SUFFICIENT. 

2. It is given that Ci+ C2 + C3 + C4 = 440, and so 5(C1 + C2 + C3 + C4) = 5C1 + 5C2 + 5C3 + 5C4 = 5(440)
= 2,200.卫1巳refore, 2,200 is the sum of all 20 amounts (5 amounts in each of 4 columns), and the average of 

2,200 

all 20 amounts 1日 20 = 110: S旧FICIENT.

The correct answer is D; 

each statement alone is sufficient. 

DSl3132 

301. Was the range of the amounts of money that Company Y budgeted for its projects last year叫ual 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 proj巳cts and the least amount of
money that it budgeted for a project was $400. 

2. Both last year and this y，巳ar, the average (arithmetic mean) amount of money that Company Y budget巳d
per project was $2,000. 

Arithmetic Statistics 

Let G1 and Li repres巳nt th巳 greatest and l巳ast amounts, resp巳ctively, of money that Company Y budget巳d
for its projects last year, and let G2 and L r巳present 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 budget巳d for its proj巳cts last year is equal to the range of amounts budgeted for its pr，句ects this 

year; that is, determine if G1 - Li = G2 - L2. 

1. This indicates that Li = L, = $400, but does not give any information about G1 or G2; 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 1四日t and greatest amounts that it 
budgeted for山projects either year; NOT sufficient. 

Taking (1) and (2) togeth町， it is known that Li = L2 = $400 and that the average amount Company Y 

budgeted for 山projects both last year and this ye缸 was $2,000 per project, but there is no information 
about G1 or G2. For example, if, for each y巳缸， Company Y budgeted $400 for 巳ach of 2 projects and $2,320 

for each of the 10 others, then (1) and (2）缸E true and the range for each y巳ar was $2,320 一 $400 = $1,920. 
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How巳V町， if, last year, Company Y budgeted $400 for each of 2 projects and $2,320 for each of th巳 10

others, and, this year, budget巳d $400 for each of 11 proj巳cts and $19,600 for 1 project, then (1) and (2) are 

true, but the range for last year was $1,920 and the range for this Y巳ar was $19,600 $400 = $19,200. 

The correct answer is E; 

both statements together are still not sufficient. 

’－ 

a b C d 

DS01633 

302. If a, b, c, and dare numbers on the number line shown and if the tick marks are equally spaced, what is the

value ofα＋ c?

1.α＋ b=-8

2.α＋ d=O

Algebra Sequences 

It is given that the distance between a and b i日 出巳sam，巳as the distance between b and c, which is the same 

as the distance betw巳en c and d. Letting q r巳present this distance, then b ＝α＋ q, c ＝ α＋ 2q, andd ＝ α＋ 3q. 

The value ofα＋ c can be determined if the value of a + （α＋ 2q) = 2α＋ 2q can be determined. 

1. It is given that α＋ b = -8. Then，α＋（α＋ q) = 2α＋ q = -8. From this, the value of 2α＋ 2q cannot be 

determined. For example, the values of a and q could be 5 and 2, respectively, or they could be 6 and 4, 

respectively; NOT sufficient. 

2. It is given that a+ d = 0. Then，α＋（α＋ 3q) = 2α＋ 3q = 0. From thi日，the value of 2a + 2q cannot be 

determined. For example, the values of αand q could be 3 and 2, respectively, or th巳y could be 6 and 4, 

respectively; NOT sufficient. 

Taking (1) and (2) together, adding the equations, 2α＋ q = -8 and 2a + 3q = 0 gives 4α＋ 4q = -8 and so 

-8

2α＋ 2q= 2 = 4.

The correct answer is C; 

both statements together are sufficient. 

DS06067 

303. Isxm <ym?

1. x>y 

2. m<O

Algebra Inequalities 
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1. Given that x > y, the in巳quality xm < ym can be true (for example, if m ＝ 一 I, then xm < ym becomes 

x < y, or x > y, which is true by assumption) and it is possible that the in巳quality xm < ym can be false (for 

example, ifm = 0, then xm <ym becomes O < 0, which is false); NOT sufficient. 

2. Given that m < 0, the inequality xm < ym can be tru巳（for example, if m ＝ 一1, x = 2, and y = 1, 

then xm < ym becomes -2 ＜ 一1, which is true) and it is possible that the inequality xm < ym can be false (for 

example, if m = 1, x = 1, andy = 2, th巳n xm < ym becomes 1 < 2, which is false); NOT sufficient. 

Taking (1) and (2) together, multiplying both sid巳s of the inequality x > y by m reverses the inequality sign 

(since m < 0), which gives xm < ym. 

The correct answer is C; 

both statements together are sufficient. 

DS02899 

304. Ify = x2 - 6x + 9, what is the value of x?

1. y= 0

2. x+y= 3

Algebra Second-Degree Equations 

Giv，巳n that y = x2 - 6x + 9 = (x - 3)2, what is the value of x? 

1. Given that y = 0, it follows that (x - 3)2 = 0, or x = 3; SUFFICIENT.

2. Given that x + y = 3, or y = 3 - x, then x = 3 and y = 0 ar巳 possible, since y = (x - 3)2 becomes O = (3 -

3)2, which is true, and y = 3 x b巳comes O = 3 3, which is tru巳 How巳V町， x = 2 and y = 1 are also possible,

since y = (x - 3)2 becomes 1 = (2 - 3)2, which i日 true, and y = 3 - x becomes 1 = 3 - 2, which is true; NOT 

sufficient. 

Note: The values for x and y used in (2) above can be found by solving (x - 3)2 = 3 - x, which can be 

rewritten as x2 6x + 9 = 3 x, or x2 Sx + 6 = 0, or (x 3)(x 2) = 0. 

The correct answer is A; 

statement 1 alone is sufficient. 

DS06810 

305.认币iat is the probability that Le巳 will mak巳巳xactly 5 errors on a certain typing test?

1. The probability that Le巳 will make 5 or more errors on the test is 0.27.

2. The probability that Lee will make 5 or fewer 巳rrors on the test is 0.85.

Arithmetic Probability 

1. Given that 0.27 is the probability that Lee will make 5 or more errors on th巳 test, it is clearly not

possible to determine the probability that Le巳 will make exactly 5 errors on the t创；NOT sufficient. 
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2. Given that 0.85 i日 the probability that Lee will make 5 or fewer errors on the test, it is clearly not

possible to <let巳rmine the probability that Le巳 will make exactly 5 巳rrors on the t创，NOT sufficient. 

Taking (1) and (2) together, let Ebe the ev巳nt that Lee will mak巳 5 or more 巳rrors on the test and let F be 

the 巳vent that Le巳 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 巳rrors. Also, (1) and (2) can b巳

巳xpressed as P（日＝ 0.27 and P（盯＝ 0.85, and the question asks for the value of P(E and F). Using the 

identity P(E or 月＝ P（日＋ P（月－ P(E and F丁，it follows that 1 = 0.27 + 0.85 - P(E and 月，

or P(E and F) = 0.27 + 0.85 1 = 0.12. Therefore, the probability that Lee will mak巳 exactly 5 巳rrors on 

the test is 0.12. 

The correct answer is C; 

both statements together are sufficient. 

DS19208 

306. If p is a positive integ巳r, is 2p + 1 a prime number?

1. p is a prime number.

2. pis an even number.

Arithmetic Properties of Integers 

Giv，巳n that p is a positive integer, can we determine wh巳ther 2P + 1 is a prime number? 

1. Given that p is a prime number, we don ’t have 巳nough information to determine whether 2P + 1 is a

prime number. To see this, it best to consider some cas巳s. If p = 2, then 2P + 1 = 22 + 1 = 2 × 2+1=4+1= 

5, which is prime. And if p = 3, then 2P + 1 = 23 + 1 = 2 × 2 × 2 + 1 = 8 + 1 = 9, which is not prim巳（it is 

equal to 3 × 3); NOT sufficient. 

2. Given that p is an 巳ven number, we can again consider cases and see that it is impossible to determine

whether 2P + 1 is a prime number. If p = 2 then 2P + 1 = 22 + 1 = 4 + 1 = 5, which, again, is prime. And if p = 

6, then 2P + 1 = 26 + 1 = 2 × 2 × 2 × 2 × 2 × 2 + 1 = (2 × 2 × 2）×（2 × 2 × 2) + 1 = 8 × 8+1=64+1=65, 

which is not prime (it is equal to 13×匀，NOT sufficient. 

Considering the two statements together, we have that p is both prim巳 and 巳ven. Th巳 only 巳ven number that 

is not divisible by some other positive integer besides 1 is 2. That is, the only prime even integer is 2. 2P + 1 

is therefore equal to 22 
+ 1 = 5, which is prime. 

The correct answer is C; 

both statements together are sufficient. 

Qu巳stions 307 to 373 - Difficulty: Hard 

DS60130 
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307. What percent of th巳 students at University X are enrolled in a science course but are not enrolled in a

biology course?

l. 28 percent of the students at University X are enrolled in a biology course.

2. 70 percent of the students at University X who 缸e enrolled in a science course ar巳 enrolled in a

biology course. 

Algebra Percents 

Under the assumption that a biology course is a typ巳 of sci巳nce cours巳， determine the perc巳nt of 

University X students who are enrolled in a science course, but not in a biology cours巳

1. Given that 28% of the students at University X 缸巳 enrolled in a biology course, if 100% of the students

are enrolled in a science course，也en (100 28)% = 72% are enrolled in a science cours巳， but not in a 

biology course. On the other hand if 50% of the students at University X are enrolled in a science course, 

也en (50 28)% = 22% are enrolled in a science course, but not in a biology course; NOT sufficient. 

2. Given that 70% of the students at University X who are enrolled in a science course are enrolled in a

biology course, if 100% of the students at University X are enrolled in a science course, then 

(100 - 70)% = 30% are enrolled in a science course, but not in a biology course. On the other hand if 50% of 

the students at University X are enrolled in a sci巳nce course, then 70% of 50% = 35% are enrolled in a 

biology course, (50 - 35)% = 15% are enrolled in a science course, but not in a biology course; NOT 

sufficient. 

Taking (1) and (2) togeth町， 0.28 = 0.7x where x is the percent of the students at University X who are 

enrolled in a science course. It follows that x = 0.4 or 40%. 卫1时，（40 28)% = 12% of the students at 

University X are enrolled in a science course, but not in a biology course. 

The correct answer is C; 

both statements together are sufficient. 

DS02741 

308. In the秒－plane, point (r,s) lies on a circle with center at the origin. What is the value of r2 + s' ?

1. The circle has radius 2.

2. The point
（担，－./2)

Geometry Simple Coordinate Geometry 

Let R be th巳 radius of the circle. A right triangle with legs of len回1s lrl and Isl 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, th巳

P严hagorean theorem for this 吨ht triangle gives R' ＝乒＋ s'. Therefore, to determine the value of r2 + s气it

is suffici巳nt to determine the value of R. 

1. It is given that R = 2; SUFFICIENT.
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(../2.,-Jil 
2. It is given that 飞 F lies o川1e circle. A right triangle with legs叫of le昭h 」言 can be 

(Ji,-Ji} 
formed so that the line segment with endpoints 飞 f and (0,0) is the hypotenuse. Since the length of 

the hypotenuse is the radius of the circle, which is R, wh巳re R2 ＝乒＋ s2, th巳 Pythagorean theorem for thi日

right t叫e gives 
Rl 

旦 (J2)2 +( .J2)
2 

= 2+2= 4 Th叫re. r2 + s2 = 4; SUFFICIE

The correct answer is D; 

each statement alone is sufficient. 

DS06368 

309. If r, s, and tare nonzero integers, is r5s3俨negative?

1. rt is negativ巳

2. s is negativ巳－

Arithmetic Properties of Numbers 

Since r5s3俨＝ (rt)4rs3 and (rt)4 is positive, r5s3俨will be negative if and only if rs3 is n巳gativ巳， or if and only 
if r and s have opposite signs. 

1. It is given that rt is negative, but nothing can be determined about the sign of s. If the sign of s is the
opposite of the sign of r, then r5s3俨＝ (rt)4rs3 will be negative. However, if the sign of s is the same as the 
sign of r, then 乒乒俨＝(rt)4rs3 will be positive; NOT sufficient. 

2. It is given that s is negativ巳， but nothing can be det巳：rmin巳d about the sign of r. If r is positive,
then Fδ泸俨＝ (rt)4rs3 will be negative. However, if r is negative, then r5s3俨＝ (rt)4月3 will be positive; NOT 
sufficient. 

Given (I) and （匀，it is still not possible to determine whether r ands have opposite signs. For ex缸nple, (I) 
and (2) hold if r is positive, s is negative, and t is negative, and in this case r and s hav巳 opposite signs. 
However, (I) and (2) hold if r is negative, s is negativ巳， and t is positiv巳， and in this cas巳 r and s have the 
same sign. 

The correct answer is E; 

both statements together are still not sufficient. 

DSl3706 

310. Each Typ巳 A machine fills 400 cans per minute，由ch Typ巳 B machine fills 600 cans per minu旬， and each
Type C machine installs 2,400 lids per minute. A lid is installed on each can that is filled and on no can that
is not filled. For a particular minu旬， what is the total number of machines working?

l. A total of 4,800 cans are filled that minute.

2. For that minute，也er巳 are 2 Type B machines working for every Typ巳 C machine working.
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Algebra Simultaneous Equations 

1. Given that 4,800 cans were filled that minute, it is possible that 12 Type A machines, no Typ巳 B

machines, and 2 Type C machin巳S were working, for a total of 14 machines, since (12)(400) + (0)(600) = 

4,800 and (2)(2,400) = 4,800. However, it is also possible that no Type A machines, 8 Type B machines, and 

2 Type C machines were working, for a total of 10 machines, since (0)(400) + (8)(600) = 4,800 and 

(2)(2,400) = 4,800; NOT sufficient. 

2. Given that th巳re are 2 Type B machines working for every Type C machine worki吨，it is possible that

there are 6 machines working 3 Type A machines, 2 Type B machin白， and 1 Type C machine. This gives 

3(400) + 2(600) = 2,400 cans and 1(2,400) = 2,400 lids. It is also possible that there are 12 machines 

working一－｛） Type A machines, 4 Type B machin凶， and 2 Type C machines. This gives 6(400) + 4(600) = 

4,800 cans and 2(2,400) = 4,800 lids; NOT sufficient. 

Taking (1) and (2) tog巳ther, since there were 4,800 cans filled that minute, there W巳re 4,800 lids installed 

that minute. It follows that 2 Type C machines were working that minute, since (2)(2,400) = 4,800. Since 

there were twice this number of Type B machines working that minute, it follows that 4 Type B machines 

were working that minute. These 4 Type B machines filled (4)(600) = 2,400 cans that minute, leaving 

4,800 - 2,400 = 2,400 cans to be filled by Type A machines. Tuer巳fore, th巳 number of Type A machines 

2,400 

400 working that minute was - 6, 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 

311.Ifαand b are constants, what is the value of a ?

1. α ＜b

2. (t-a)(t-b) = t2 +t 一 12, for all values oft.

Algebra Second-Degree Equations 

1. Given thatα＜ b, it is not possible to determine th巳 value of α. For example，α＜ b is true when α＝ 1

and b = 2, and a< bis true when a = 2 and b = 3; NOT sufficient. 

2. By factoring, what is given can be expressed as (t-a)(t - b) = (t + 4)(t 一 句，so eitherα＝ -4 and b = 3,

or a = 3 and b = 4; NOT sufficient. 

Taking (1) and (2) together, the relation a< bi日 satisfied by only one of the two possibilities giv巳n in the 

discussion of (2) above, namely a = 4 and b = 3. Therefo币， th巳 value of a is 4. 

The correct answer is C; 

both statements together are sufficient. 

DS04474 
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312. If xis a positive integer, is .Jx m附ger?

1. J4i. is an integer.

2 . ./3x is not an ir问er.

Algebra Radicals

电I码，x;;;;n1. It is giv巳n that v，
由

’or 4x = n2, for some positive int巳ger n. Sine巳 4x is the square of an integ町，it

follows that in the prime factorization of 缸，巳ach distinct prime factor is repeated an even number of times.
Therefor毡，the s缸ne must be true for the prime factorization of x, since the prime factorization of x only
dif£巳rs from the prime factorization of 4x by two factors of 2, and hence by an ev巳n number of factors of 2;
SUFFICIENT.

..J _jjt ..J X 2. Given that ..J3jt is not an integer, it is possible for ..Jx to be an integer (for example, x = 1) and it i日

possible for� to not be an i盹ger（岛r exa叫l巳，x = 2); NOT s毗ient.

The correct answer is A;

statement 1 alone is sufficient.

DS16456 

313. Ifp, q，玩具 andz ar巳 different positive int巳gers, which of the five integers is the median?

1. p+x<q

2. y<z

Arithmetic Statistics

Since there are five dif£巳rent integers, ther巳 ar巳 two integers gr巳ater and two integers less than the median,
which is the middle number.

1. No information is♂ven about the order of y and z with respect to the other thr四 numbers; NOT
suffici巳:nt.

2. This statement does not relate y and z to the other three integers; NOT sufficient.

B巳：cause (1) and (2) taken together do not relate p, x, and q toy and z, it is impossible to tell which is the
median. For example, if p = 3, x = 4, q = 8, y = 9, and z = 10, then the median is 8, but if p = 3, x = 4, q =
8, y = 1, andz = 2, then the median is 3.

The correct answer is E;

471 



both statements together are still not sufficient. 

DS16277 

314. Ifw + z = 28, what is the value ofwz?

1. w and z are positive integ础，

2. wand z are consecutive odd integers.

Arithmetic Arithmetic Operations 

1. The fact that w and z are both positive integers do巳s 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 th巳

possibiliti巳s for the sum of consecutive odd integers: . .  , (-5) + (-3) = -8, (-3) + （一1) = -4, （一1) + 1 = 0, 1

+ 3 = 4, ... , 9 + 11 = 20, 11 + 13 = 24, 13 + 15 = 28, 15 + 17 = 32, ... . F rom this list it follows that only on巳

pair of consecutive odd integers has 28 for its sum, and hence there is exactly one possible value for wz. 

卫1is problem can also be solved algebraically by letting the consecutive odd integers w and z be represent巳d

by 2n + 1 and 2n + 3, where n can be any integer. Since 28 = w + z, it follows 

that 

28 = (2n+1)+(2n+3) 

28= 4n+4 

24=4n 

6=n 

simplify 

subtract 4 from 
both.sides 

divide both sides 
忡4

Thu日， w = 2(6) + 1 ＝口， z = 2(6) + 3 = 15, and hence 巳xactly one value can be determined for wz; 

SUFFICIENT. 

The correct answer is B; 

statement 2 alone is sufficient. 

DS02474 
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b a 

τ
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315.Ifαbe 手0, is C ? 

1. α ＝ 1 

2. C = 1 
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Algebra Fractions 
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it is to be determined 

a oc 

whether be h 

a －� 1.-i. 
be h - bc b 1. Given that a = 1, th巳巳quation to be investigat巳d, , 1s This equation can be tru巳 for

some nonzero values of b and c (for 巳X缸nple, b = c = 1) and false for other no皿ero values of b and c (for 
example, b = 1 and c = 2); NOT sufficient. 

a ll£ a a 

2. Given that c = 1, the 巳quation to be investigated, be b
’

is b - b This equation is true for all

nonzero values of a and b; SUFFICIENT. 

The correct answer is B; 

statement 2 alone is sufficient. 

DS14471 

316. The arithmetic mean of a collection of 5 positive integers, not necessarily distinct, is 9. One additional
positive integer is included in the collection and the arithmetic mean of the 6 integers is comput巳d. Is the
arithmetic mean of th巳6 integers at least 10 ?

1. The additional integer is at least 14.

2. The additional integer is a multiple of 5.

Arithmetic Statistics

Since the arithmetic m巳an of the 5 integers is 9, the sum of the 5 integers divided by 5 is equal to 9, and
hence the sum of the 5 integers is equal to (5)(9) = 45. Let x be the additional positive integer. Then the

sum of the 6 integers is 45 + x, and the arithmetic mean of th巳 6 integers is 

4S+x 

6 . Determine 

whe由er

45＋笃

6 主10, or equivalently, whether 45 + x 三60, or equivalently, whether x 三15.

1. Given that x三14, then x could equal 14 and x三15 i日 not true, or x could equal 15 and x三15 is true;
NOT sufficient. 

2. Given that xis a multiple of 5, then x could equal 10 and x三15 is not true, or x could叫ual 15 and x三
15 is true; NOT sufficient. 
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Taking (1) and (2) togeth叽 th巳n xis a multiple of 5 that is greater than or equal to 14, and so x could equal 

one of the numb巳rs 15, 20, 25, 30, Each of these numbers is greater than or 巳qual to 15. 

The correct answer is C; 

both statements together are sufficient. 

DSI 1003 

317. A certain list consists of 400 different numbers. Is the average (arithmetic mean) of the numbers in the list

great巳r than the m巳dian of the numbers in the list?

1. Of the numbers in the list, 280 are less than th巳 average.

2. Of the numbers in the list, 30 percent ar巳 greater than or巳qual to the average.

Arithmetic Statistics 

In a list of 400 numb巳rs, the median will be halfway between the 200th and the 201st numbers in the list 

when th巳 numbers are ordered from least to greatest. 

1. This indicates that 280 of the 400 numbers in the list are less than the av巳rage ofth巳 400 numbers. This

means that both the 200th and the 201st numb巳囚， as well as the median, are l创S than the average and, 

therefor巳， that the average is greater than the median; SUFFICIENT. 

2. This indicates that (0.3)(400) = 120 of the numb巳rs are gr巳ater than or equal to the av巳rage. This means

that the other 400 120 = 280 numbers are less than th巳 average, which is the sam巳 as the information in (l); 

SUFFICIENT. 

The correct answer is D; 

each statement alone is sufficient. 

DS03678 

318. In a two-month survey of shoppers，巳ach shopper bought one of two brands of deterg巳时， X or Y, in th巳 first

month and again bought one of these brands in the second month. In the surv町，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 s巳cond month.孔'hat p巳rcent

of the shoppers bought Brand Y in th巳 S巳cond 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 Percents 

This problem can be solv巳d by using the following contingency table where A and B represent, resp巳ctively,

th巳 number of shoppers who bought Brand X and the numb巳r 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 s巳cond month; and T represents the total numb巳r of shoppers in the 
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survey. Also in the table, 0.9A represents the 90% of th巳 shoppers who bought Brand X in the first month 

and also bought it in the s巳cond month, and O. IA represents the (100 90)% = 10% of th巳 shoppers who 

bought Brand X in the rrst month and Brand Y in the s巳cond 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 repres巳nts the (100 - 60)% = 40% of the shoppers who bought Brand Y in the first month and Brand 

X in the second month. 

Second Month 

X y Total 

X 0.9A O.IA A 

First 

Month 
y 0.4B 0.6B B 

Total C D T 

D 

Determine the value of T as a percentage. 

1. 卫1is indicates that 50% of the shopp巳rs bought Brand X in the first month, so A= 0.5T It follows that

the other 50% of the shoppers bought Brand Yin the first month, so B = 0.5T Then, D = O.IA + 0.6B = 

D 

0.1(0.5η＋ 0.6(0.5η＝ 0.05T + 0.30T = 0.35T It follows that T 

SUFFICIENT. 

2. This indicat巳s that T = 5,000, as shown in th巳 following table:

Second岛fonth

X y Total 

X 0.9A O.IA A 

First 

Month 
y 0.4B 0.6B B 

Total C D 5,000 

0.35T 

T = 0.35, which 1日 35%;

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. 

DSl5902 

319. If m and n are positive int巳gers, is m + n divisible by 4 ?

1. m and n are each divisible by 2. 

2. Neither m nor n is divisible by 4.

Arithmetic Properties of Numbers
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Determine wheth巳r the sum of the positive int巳gers m and n is divisible by 4. 

1. It is given that m is divisible by 2 and n is divisible by 2. If, for example, m = 2 and n = 2, th巳n each

of m and n is divisible by 2 and m + n = 2 + 2 = 4, which is divisible by 4. However, if m = 2 and n = 4, then 

each ofm and n is divisible by 2 and m + n = 2 + 4 = 6, which is not divisible by 4; NOT sufficient. 

2. It is given that neither m nor n is divisible by 4. If, for example, m = 3 and n = 5，也巳n neither m nor n is

divisible by 4 and m + n = 3 + 5 = 8, which is divisible by 4. On th巳 other hand, if m = 3 and n = 6, then 

neither m nor n is divisible by 4 and m + n = 3 + 6 = 9, which is not divisible by 4; NOT sufficient. 

Taking (1) and (2) together, mis not divisible by 4, so m = 4q + r, where q is a positive integer and O < r <

4. However, m is divisible by 2, so r must be 巳ven. Since the only positive 巳V巳n integer less than 4 is 2,

then r = 2 and m = 4q + 2. Similarly, since n is divisible by 2 but not by 4, n = 4s + 2. It follows 

that m + n = (4q + 2) + (4s + 2) = 4q + 4s + 4 = 4(q + s + 1), and m + n is divisible by 4. 

The correct answer is C; 

both statements together are sufficient. 

DS02940 

320. What 1日 出巳缸ea of rectangular region R ?

1. Each diagonal of R has length 5.

2. The perimeter of R is 14.

Geometry Rectangles

Let L and Wbe the len阱and width of the rectangle，叫出tively. Determine the value of LW.

1. It is given that a diagonal's length i日 5. Thus, by the Pythagorean theorem, it follows that L2 + W2 = 52 = 

25. The value of LW cannot be det巳rmined, however, because L = � and W = ,Jffi sati均 L2 +W2=

25 with LW = ..Ji百， and L = Js and W = ,J茄satI均L2 + W2 = 25 with LW= .Ji币，NOT

sufficient. 

2. It is given that 2L + 2W= 14, or L + W= 7, or L = 7 - W. Therefore, LW= (7 一 的W, which can vary 

in value. For example, if L = 3 and W = 4, then L + W = 7 and LW = 12. However, if L = 2 and W = 5, 

thenL + W= 7 andLW= 10; NOT suffici巳nt.

Given (1) and (2) together, it follows from (2) that (L + W)2 = 72 = 49, or L2 + W2 + 2LW = 49. Using (1), 

25 can be substituted for L2 + W 2 to obtain 25 + 2LW = 49, or 2LW = 24, or LW = 12. Alternatively, 7 

- W can be substituted for Lin L2 + W2 = 25 to obtain the quadratic 巳quation (7 一 的2 ＋萨＝ 25, or 49 一

14W+ ff咀＋ W2 = 25, or 2ff哩 14W+ 24 = 0, or W吐 7W+ 12 = 0. The left sid巳 of the last equation can be 

factored to♂ve (W- 4)(W- 3) = 0. Therefore, W = 4, which gives L = 7 - W = 7 - 4 = 3 and LW = (3)(4) 

= 12, or W = 3, which gives L = 7 W = 7 3 = 4 and LW = (4)(3) = 12. Since LW = 12 in either case, a 

unique value for L W can be determined. 

The correct answer is C; 

both statements together are sufficient. 
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DS17137 

321. How many integers n are ther，巳such that r < n < s ?

1. s-r = 5

2. rands are not integers.

Arithmetic Properties of Numbers 

1. The difference betweens and r is 5. If rands are integers (e.g., 7 and 12), the number of integers

betw巳en them (i.e., n could be 8, 9, 10, or 11) is 4. If rands are not integers (e.g., 6.5 and 1 l匀，then the 

number of integers between them (i.e., n could be 7, 8, 9, 10, or 11) is 5. No informatio 

a d巳t巳rmination ofwh巳th巳Is and r ar巳 integ巳rs; NOT sufficient. 

2. No information is given about the difference betw四n rands. If r = 0.4 ands = 0.5, then rands have

no integers betw巳en them. However, if r = 0.4 ands = 3.5, then rands have 3 integers between them; NOT 

sufficient. 

Using the information fiom both (1) and （匀，it can be determined that, because r and s are not integers, 

there are 5 integers between them. 

The correct answer is C; 

both statements together are sufficient. 

DSl7147 

322. If the total price of n 巳qually priced shares of a certain stock was $12,000, what was the price per share of

the stock?

1. If th巳 price per share of the stock had been $1 more, the total price of the n shares would have been

$300 more. 

2. If the price per share of the stock had b四n $2 less, the total price of the n shares would have been 5

percent less. 

Arithmetic Arithmetic Operations; Percents 

$l2 JOOO 

Since the price p巳r share of the stock can be express巳d as n determining the valu巳 of n is 

sufficient to answer this question. 

1. A per-share increase of $1 and a total increase of $300 for n shares of stock mean together that n($ l )  = 

$300. It follows that n = 300; SUFFICIENT. 

2. If the price of each of the n shares had been reduced by $2, the total r巳duction in price would have been

5 percent less or 0.05($12,000). The equation 2n = 0.05($12,000) expresses this relationship. The value 

ofn can be d巳termined to be 300 from this equation; SUFFICIENT. 
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The correct answer is D; 

each statement alone is sufficient. 

DS02865 

8'1n>100 7323. If n is uositive i "" 

l 而=1>99

2而可＞101

Algebra Radicals 

飞In> 100 
巳termine if 咽”

or equivalently, ifn > (100)(100) = 10,000. 

1. 
,.n-'1>99. iven that ”’ 曲

’ or equivalently, n 一 1 > (99)(99), it follows from 

(99)(99);;;; 99(100-1) 
=9,900-99 

=9,801 

飞ln-1 >99 that "· • 晶 is equivalent to n 1 > 9,801, or n > 9,802. Since n > 9,802 allows for values of n that 

are greater than 10,000 and n > 9,802 allows for values of n that are not greater than 10,000, it cannot be 

determined if n > 10 000· NOT sufficient. 

2. 
.Jn+ 1 > 101l. 

iven that " · · ·品 ’ or equivalently, n + 1 > (101)(101), it follows from

(101.)(101) 呈 101l(1fl0 + 1) 
= 10,100 + 101 
三 10,201

n+1>101 
at 咽” ’ －

is equivalent to n + 1 > 10,201, or n > 10,200. Since 10,200 > 10,000, it can be 

determined that n > 10 000: SUFFICIENT. 

The correct answer is B; 

statement 2 alone is sufficient. 

DS17150 
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324. Is秒＞5 ?

1. 1三x三3 and 2三y三4.

2. x+y= 5

Algebra Inequalities 

1. While it is known that l三 x 三 3 and 2 三 y 三 4，布could be (3)(4) = 12, which is gr巳ater than 5,

or巧J could be (1)(2) = 2, which is not greater than 5; NOT sufficient. 

2. Given that x + y = 5，布could be 6 (when x = 2 and y ＝匀，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) tog巳ther ar巳 not sufficient since the two examples giv巳n in (2) ar巳 consistent with both 

statements. 

The correct answer is E; 

both statements together are still not sufficient. 

DS17151 

325. In Year X, 8.7 p巳rc巳nt of the men in the labor forc巳 were un巳mployed 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 ofYear 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.

Arithmetic Percents 

Since 8. 7 percent of th巳 men in the labor force w巳re unemployed in Ju肘， the number of unemployed men 

could be calculated if th巳 total number of m巳n in the labor force was known. Let t repres巳nt th巳 total

number of men in the labor force. 

1. 卫1is implies that for May (8.4%)t = 3,360,000, from which the value of t can b巳 determined;

SUFFICIENT. 

2. This implies that (8.7% - 8.4%)t = 120,000 or (0.3%)t = 120,000. This equation can be solved for t;

SUFFICIENT. 

The correct answer is D; 

each statement alone is sufficient. 

DSI 7112 
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1. p= q

2. x = 3 

Arithmetic; Algebra Arithmetic Operations; Simplifying Expressions 

（去）二（去）�. � (1)
4

曰 NT.

2. Sine巳 x = 3 (and, therefore, x 手I) and the values of p or q are unknown, the value of the

f 飞 4
( ＇飞IX I
I .•. .'/ J

expression 、－
., cannot be determined; NOT sufficient. 

The correct answer is A; 

statement 1 alone is sufficient. 

DSl 7153 

327. On Monday morning a certain machine ran continuou日ly 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.

1 5 

2. The machine had filled 2 of the order by 10:30 a.m. and 6 of the order by 11:10 a.m.

Arithmetic Arithmetic Operations 

1. This merely states what tim巳 the machine began filling the order; NOT sufficient.

5 !-! 
2. In the 40 minutes between 10:30 a.m. and 11: 10 a.m. 6 2 3 of the order was filled. Therefore

the entire order was completely filled in 3 × 40 = 120 minutes, or 2 hours. Since half the order took 1 hour 

and was filled by 10:30 a.m., the s巳cond half of the order, and thus the entire order, was filled by 11 :30 a.m., 

SUFFICIENT. 

The correct answer is B; 

statement 2 alone is sufficient. 
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DS17107 

328. What is the radius of the circle above with center O?

1. The ratio of OP to PQ is 1 to 2.

2. Pis the midpoint of chord AB.

创ptw
 

v且CVU
 

V
且
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emoeG

1. It can be concluded only that the radius i日 3 times the Jen阱ofOP, which is unknown; NOT sufficient.

2. It can be concluded only that AP= PB, and the chord is irrelevant to the radius; NOT sufficient.

Together, (1 ) and (2) do not give the length of any line segment shown in the c肌le. In fact, if the circle and 

all the line segments were uniformly expanded by a factor of, 5呵，5，也e r巳咀ulting circle and line segments 

would still satI均both (1 ) and (2). Therefore, the radius of the circle cannot be determined from (1 ) and (2) 

together. 

The correct answer is E; 

both statements together are still not sufficient. 

DS15618 

329 . Ifαand b are positive integers, what is the value of the product ab ? 

1. The least common multiple of a and b is 48.

2. The greatest common factor of a and b is 4.

Arithmetic Properties of Numbers 

Determine the value of the product of positive int巳gers a and b.

1. This indicates that the 1巳ast common multiple (1cm) of αand b is 48, which means that 48 is th巳 least

integer that is a multiple of both a and b. If a = 24 and b = 16, then the multiples of αare 24, 48, 72，…，and 

the multiples of bare 16, 32, 48, 64, So, 48 is the 1cm of24 and 16, and ab = (24)(16). However, if a = 48 

and b = 16, then the multiples of a are 48, 96，…，and the multiples of bare 16, 32, 48, 64, .... So, 48 is the 

1cm of 48 and 16, and αb = (48)(16); NOT sufficient. 
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2. This indicates that 4 is the gr巳atest common factor (get) of αand b, which means that 4 is the greatest

integer that is a factor of bothαand b. Ifα＝ 4 and b = 4, th巳n 4 is the gcfαand b, and αb = (4)(4). How巳ver,

ifα＝ 4 and b = 16, then 4 is the gcf ofαand b, and αb = (4)(16); NOT sufficient. 

Taking (1) and (2) together, each ofαand b is a multiple of 4 (which means that each of αand b is divisible 

by 4) and 48 is a multiple of each of αand b (which means that 48 is divisible by each of αand b). It 

follows that the only possible values for αand bare 4, 8, 12, 16, 24, and 48. The following table shows all 

possible pairs of th巳咀e values and that only 4 of them （α＝ 4 and b = 48，α＝ 12 and b = 16，α＝ 16 and b = 

12，α＝ 48 and b = 4), satisfy both (1) and (2). 

b 

4 8 12 16 24 48 

4 1cm is 4, not 1cm is 8, not 1cm lS 12, 1cm lS 16, 1cm is 24, 1cm lS 48, 

48 48 not48 not48 not 48 gcf is 4 

8 1cm is 8, not 1cm is 8, not 1cm lS 24, gcf is 8, not gcf is 8, not gcf is 8, not 

48 48 not 48 4 4 4 

12 1cm lS 12, 1cm is 24, gcf is 12, not 1cm lS 48, gcf is 12, gcf is 12, not 

not48 not 48 4 gcf is 4 not 4 4 

16 1cm lS 16, gcf is 8, not 1cm lS 48, gcf is 16, not gcf is 8, not gcf is 16, not 

not 48 4 gcf is 4 4 4 4 

24 1cm lS 24, gcf is 8, not gcf is 12, not gcf is 8, not gcf is 24, gcf is 24, not 

not 48 4 4 4 not 4 4 

48 1cm lS 48, gcf is 8, not gcf is 12, not gcf is 16, not gcf is 24, gcf is 48, not 

gcf is 4 4 4 4 not 4 4 

In each case where both (1) and (2) are satisfied，αb = 192. 

Alternatively, 

1. Using prime factorizations, since th巳 least common multiple ofαand b is 48 and 48 = 24 31, it follows

thatα＝ 2P 3q, where p三4 and q三1,and b ＝ 万 岁， where r三4 ands三1. Sinc巳 the least common multiple 

of two positive integers is the product of the highest power of each prime in th巳 prim巳 factorizations of the 

two integers, one of p or r must be 4 and one of q ors must be 1. If, for example, p = 4, q = 1, and r = s = 0,

th巳nα＝ 24 3' = 48,b= 2° 3°= 1,and αb = (48)(1) = 48. How巳ver,ifp = 4, q = 1, r = 4, ands= 1, th巳nα＝ 

24 · 3 1 = 48, b = 24 31 = 48, and ab= (48)(48) = 2,304; NOT sufficient.

2. If a = 4 and b = 4, then the greatest common factor of αand b is 4 and ab= (4)(4) = 16. However,

ifα＝ 4 and b = 12, then the greatest common factor ofαand bis 4 and αb = (4)(12) = 48; NOT sufficient. 

Taking (1) and (2) together, by (1），α＝ 2P 3q, where p三4 and q三1,and b = 2' 3', where r三4 ands三l

Since th巳 least common multiple of two positive integers is the product of the highest power of each prim巳

in the prime factorizations of the two integers, exactly one of p or r must be 4 and the other one must be 2. 

Otherwise, either the least common multiple of αand b would not be 48 or the greatest common factor 

would not b巳 4. Lik巳wise,exactly on巳 of q ors must be 1 and the other one must be 0. The following table 

gives all possible combinations of values for p, q, r, ands along with corr巳sponding values ofα， b, and ab.
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20 4 1 22 . 3° = 4 24. 31 = 48 192 

2 1 40 22 . 31 = 12 24. 3° = 16 192 

40 2 1 24. 3° = 16 22 . 31 = 12 192 

4 1 20 24. 31 = 48 22 . 3° = 4 192 

In each case，αb = 192. 

The correct answer is C; 

both statements together are sufficient. 

DSI 7095 

330. What is the number of 360-degree rotations that a b町cle wheel made while rolling 100 meters in a straight

line without slipping?

1. The diameter of the bicycle wheel, including th巳 tire, was 0.5 meter.

2. The wheel made twenty 360-degree rotations per minute.

Geometry Circles 

For each 360-degree rotation, the wh四l has traveled a distance equal to its circumferenc巳. Given either th巳

circumference of the wheel or the means to calculate its circumference, it is thus possible to determine the 

number of times the circumference of the wheel was laid out along the strai掉t-line path of 100 meters. 

1. The ci1cumfer巳nce of the bicycle wheel can be determin巳d from the given diameter using the

equation C = 'Tr d, where d = th巳 diamet町， SUFFICIENT.

2. The speed of the rotations is irrelevant, and no dimensions of th巳 wheel are given; NOT sufficient.

The correct answer is A; 

statement 1 alone is sufficient. 

DS17168 

331. In the 巳quation x2 +bx+ 12 = 0, xis a variable and bis a constant. What is the value of b?

l.x-3 i日 a factor ofx2 +bx+ 12.

2. 4 is a root of the 巳quationx2 +bx+ 12 = 0.

Algebra First- and Second-Degree Equations 

1. Method 1: If x -3 i日 a factor, then x2 +bx+ 12 = (x -3）。＋ c) for some constant c. Equating the

constant terms ( or substituting x = 0), it follows that 12 ＝ 一元，or c = -4. Therefore, the quadratic pol归omial

is (x 3)(x 4), which is equal to x2 7x + 12, and hence b = 7. 

Method 2: Ifx- 3 i日 a factor of x2 +bx+ 12, then 3 i日 a root ofx2 +bx+ 12 = 0. Therefore, 32 + 3b + 12 = 0, 

which can be solv巳d to get b = 7. 

Method 3: The value of b can be found by long division: 
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x+(.b+ 3) 
.r-3Jx2 ＋如 12

揭
2 -3x

(o ＋和＋ 12
{b ＋非一坤一 9

3』＋21

These calculations show that the remainder is 3b + 21. Since the remainder must be 0, it follows that 3b + 21 
= 0, orb= 7; SUFFICIENT. 

2. If 4 is a root of the equation, then 4 can be substituted for x in the equation x2 + bx + 12 = 0,
yielding 42 + 4b + 12 = 0. Thi日 last equation can be solved to obtain a unique value for b; SUFFICIENT. 

The correct answer is D; 

each statement alone is sufficient. 

Q 

X 

DS07715 

l 
332. In the fi伊re above, line segment OP has slope 2 and line segment PQ has slope 2. What is the slop巳 of line

segment OQ?

1. Line segment OP has length 2.J5.

2. The coordinates of point Qare (5,4).

Geometry Coordinate Geometry

Let P have coordinates （α，b) and Q have coordinates (x,y). Sinc巳 the slope of OP i日 2 , it follows 

b-0 1
a-0 2 0at , or a = 2b ， 认That is the slope of � ? 

δp .J5 a
2 + b2 =:! ( 2$)

2 

1 . Given that has length 2 , it follows from the Pythagorean theorem that \ 1 , 

or (2b )2 + b2 = 20, or 5b2 = 20. The only positive solution of this equation is b = 2, and therefore a = 2b = 4 
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and the coordinates of P are归，b) = (4,2). Howev巳r, nothing is known about how far Q is from P. If Q is 

由se to P, then the slope ofOQ will be close to 2 (the slope of眩
，

a巾

of OQ will be dos巳to 2 （也巳slope of PQ ). To be explicit 

y-2

that X - 4 = 2, or y = 2x -6. Choosing x = 4.1 and y = 2(4.1) -6 = 2.2 gives (x,y) = (4.1,2.2), and th巳

2.2 1 

由pe of OQ' is tl, wl时is 山e to 2 On the o阳ha此choosing x = 100 and y = 2（则6＝阳

194 

gives (x,y) = (100，则，and the由pe ofOQ is 100, which is close to 2; NOT suffic则

4-0 4

00 5 - 0 52. Given that the coordinates of point Qare (5,4), it follows that the slope of 与 is

SUFFICIENT. 

The correct answer is B; 

statement 2 alone is sufficient. 

DSl 7164 

333. In L1XJ'Z, what is the length of YZ?

1. The length of XY i日 3

2. The length of.XZ is 5.

Geometry Triangles 

Given the length of one side of a triangle, it is known that th巳 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 b巳 any positive 
number. 

1. Only the length of one si巾，XY, is giv钮，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 ｝宫can be determined from (1) 
and (2). If the length of side ｝宫is represented by k, then it is known both that 3 + 5 > k and that 3 + k > 5, 
or k > 2. Combining these inequalities to determine the length of k yields only that 8 > k > 2. 

The correct answer is E; 
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both statements together are still not sufficient. 

DS07217 

334. If the average (arithmetic mean) ofn consecutive odd integers is 10, what is th巳 least of the integers?

1. The range of then integers is 14.

2. The gr，巳atest of the n integers is 17.

Arithmetic Statistics 

Let k be the least of the n cons民utive odd integers. Then the n consecutive odd integers are k, k + 2, k +

4, ... , k + 2(n 1), where k + 2(n 1) is the great巳st of then consecutive odd integers and [k + 2(n l )] 
-k= 2(n 一1) is the range of the n consecutive odd integers. Determine the value of k.

1. Given that the range of the odd integers is 14, it follows that 2(n 一 1) = 14, or n 一 1 = 7, or n = 8. It is 

also given that the average of the 8 consecutiv巳 odd integers is 10, and 

是一（是＋2）＋（是＋4)+... ＋（是＋1.4)
B 

=10 
from which a unique value for k can be determined; so, 

SUFFICIENT. 

2. Given that th巳 great巳st of the odd int巳gers is 17, it follows that the n consecutive odd integers can be

express巳d as l 7,17 2,17 4, ... ,17 2(n l ).Since the av巳rage of the n cons巳：cutive odd integers is 10, 

17 +(17-2)+(17-4）＋…＋［17-2(n-1)][ = 10

or 

h :ll7 +(17-2)+(17-4）＋…＋［17-2(n-1)];;;; lOn{i）巾， uen lhe n cons巳cutive odd integers can 

also be expressed ask, k + 2, k + 4, ... , k + 2(n 一1). 

Since the average of the n cons巳cutiv巳 odd int巳gers IS 。v’’且

k＋（是＋ 2)+(k+ 4)+ ... +[ k+2(n-1)] 
then 11 

110, 

or '+(l +2)+(k+4)+ ..冲［k+2(n-1)] = 10n (ii)

(17＋是）＋（17＋是）＋（17＋是）＋... +(17 ＋的＝ 20n
n(17 ＋的＝20n

17+k=20 
Adding 巳：quations (i) and (ii）♂ves k=3 
Alternatively, b巳：cause the numb巳rs are cons巳cutive odd integers, they form a data set that is 日严nmetric about 
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its average, and so the average of the numbers is th巳 average of the least and greatest numbers. 

是＋1710 ＝－一唱

Therefore, 2
’

台om which a unique value for k can be determined; SUFFICIENT. 

The correct answer is D; 

each statement alone is sufficient. 

DS16044 

335. If;飞 y, and z are positive numbers, is x > y > z ?

2. 

xz>yz 

yx>yz 

Algebra Inequalities 

1. Dividing both sides of the inequality by z yields x > y. However, there is no information relating z to
either x or y; NOT sufficient. 

2. Dividing both sides of the inequality by y yields only that x > z, with no further information
r巳lating y to eith巳I x or z; NOT sufficient.

From (1) and (2) it can be determined that xis greater than bothy and z. Since it still cannot be determined 
which of y or z is the 1巳ast, th巳 correct ordering of th巳 three numbers also cannot be determined. 

The correct answer is E; 

both statements together are still not sufficient. 

DS06644 

336. K is a set of numbers such that

i. if x is in K, then x is in K, and

ii. if each of x and y is in K, then xy is in K.

Is 12 inK?

1. 2 i日 inK.

2. 3 is inK.

Arithmetic Properties of Numbers

1. Given that 2 is in K, it follows that K could b巳 the set of all real numbers, which contains 12. However,
if K is the set ｛…， 16, 8, 4, 2, 2, 4, 8, 16, ... }, then K contains 2 and K satisfies both (i) and (ii), 
butK do巳s not contain 12. To s四 that K satisfies (ii), note that K can b巳 written as{ ... , -24，一23, -22，一21, 21, 
22, 23, 24, ... }, and thus a verification of (ii) can reduce to verifying that the sum of two positive integer 
exponents is a positive integer exponent; NOT sufficient. 
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2. Given that 3 is in K, it follows that K could be the set of all real numbers, which contains 12. How巳ver,

if K is the set { . . 吁 81, 27, 9, 3, 3, 9, 27, 81，…｝ , then K contains 3 and K satisfies both (i) and (ii), 

but K does not contain 12. To s巳e that K satisfi创（ii), note thatK can be written as{ ... , -34,-33,-32, -31, 31, 

32, 33, 34, ... }, and thus a verification of (ii) can reduce to verifying that the sum of two positive integer 

expon巳nts is a positive integer exponent; NOT su旺1cient.

Giv巳n (1) and (2), it follows that both 2 and 3 are in K. Thus, by (ii), (2)(3) = 6 is in K. Therefore, by (ii), 

(2)(6) = 12 is in K.

The correct answer is C; 

both statements together are sufficient. 

DS05637 

337. Ifx2 + y2 = 29, what is the valu巳 of (x -y)2 ?

1. 秒 ＝ 10 

2. x = S 

Algebra Simplifying Algebraic Expressions 

Since (x - y)2 = (x2 + y2) - 2xy and it is given that x2 + y2 = 29, it follows that (x - y)2 = 29 - 2砂. Therefore, 

the value of (x y)2 can be determined if and only if the value of xy can be determined. 

1. Since the value of xy is given, the value of (x - y)2 can be determined; SUFFICIENT.

2. Given only that x = 5, it is not possible to determine the value of xy. Therefore, th巳 value of

(x y)2 cannot be determined; NOT sufficient. 

The correct answer is A; 

statement 1 alone is sufficient. 

DS16470 

338. After winning 50 percent of the first 20 gam巳s it played, T巳am 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 gam巳s altogether.

2. Team A won 60 percent of all the games it played.

Arithmetic Percents 

Let r be the number of the remaining g缸nes played, all of which the team won. Since the team won 

(50% )(20) = 10 of the first 20 games and the r remaining games, the total number of games the team won is 

10 + r. Also, the total number of games the t巳am played is 20 + r. Determine the value of r.

1. Given that the total number of games played is 25, it follows that 20 + r = 25, or r = 5; SUFFICIENT.
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2. It is given that the total number of games won is (60%)(20 ＋吟，which can be expanded as 12 + 0.6r.

Since it is also known that the number of games won is 10 + r, it follows that 12 + 0.6r = 10 + r. Solving this 

equation gives 12 一 10 = r - 0.6r, or 2 = 0.4r, or r = 5; SUFFICIENT. 

The correct answer is D; 

each statement alone is sufficient. 

DSl7181 

339. Is x between O and I ?

1. x2 is less thanx.

2. x3 is positive. 

Arithmetic Arithmetic Operations 

1. Since x2 is always nonnegative, it follows that here x must also be nonnegative, that i日， greater than or

equal to 0. If x = 0 or 1, then x2 = x. Furthermore, if x is greater than 1, then x2 is greater than x.

Therefore, x must be betw四n 0 and 1; SUFFICIENT. 

2. If x3 is positive, then x is positiv巳， but x can be any positive number; NOT sufficient.

The correct answer is A; 

statement 1 alone is sufficient. 

DS04083 

340. If m and n are nonzero integers, is mn an integer?

1. nm is positive.

2. nm is an integer.

Arithmetic Properties of Numbers 

It is use也l to note that if m > 1 and n < 0, then O < m" < 1, and th巳refore m" will not be an integer. For 

l 1 m:' =S-:2, ＝『＝－

example, ifm = 3 and n = 2, then 3" 9 

1. Although it is given that nm is positive, m" can be an integer or m气an fail to be an integer. For example,

if m = 2 and n = 2, then n"' = 22 = 4 is positive and mn = 22 = 4 is an integer. Howev，巳r, if m = 2 and n = 2, 
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2. Although it is given that nm is an integer, m" can be an integer or m" can fail to be an integer. For

example, if m = 2 and n = 2, then n"' = 22 = 4 is an integer and m" = 22 = 4 is an integer. However, if m = 2

一＂ －句－2 - 1 - 1 

and n = 2, then nm = ( 2)2 = 4 is an integer and… － 2
2 

4 is not an integer; NOT sufficient. 

Taking (1) and (2) together, it is still not possible to determine if m" is an integer, since the s缸ne examples 

are used in both (1) and (2) above. 

The correct answer is E; 

both statements together are still not sufficient. 

DS16034 

341. What is the value of xy ?

l.x+y=IO

2. x-y=6

Algebra First- and Second-Degree Equations; Simultaneous Equations

1. Given x + y = 10, or y = 10 -x, it follows that巧1 = x(lO - x), which does not have a unique value. For

example, if x = 0, then xy = (0)(10) = 0, but if x = 1，也enxy = (1 )(9) = 9; NOT sufficient. 

2. Given x - y = 6, or y = x - 6, it follows that xy = x(x 一哟，which does not have a unique value. For
example, if x = 0, then xy = (0)( 6) = 0, but if x = 1, then巧1 = (1)( 5) = 5; NOT sufficient. 

Using (1) and (2) together, the two equations can be solved simultaneou日ly for x and y. One way to do this 

is by adding the two equations, x + y = 10 and x y = 6, to get 2x = 16, or x = 8. Then substitute into either 

of the叫uations to obtain an equation that can be solved to get y = 2. Thus，乃Y can be determined to have 

the value (8)(2) = 16. Alternatively, the two equations correspond to a pair of nonparallel lines in the (x,y)

coordinate plane, which have a unique point in common. 

The correct answer is C; 

both statements together are sufficient. 

DSl3189 

342. If n is the least of three different integers greater than 1, what is the value of n ?

1. The product of the three integers is 90.

2. One of the integers is twice one of the other two integers.

Arithmetic Operations with Integers

Giv巳n that n is th巳 l巳ast of出ree different integers n,p, and q, where 1 < n <p < q, determine the value ofn.

490 



1. This indicates that the product of the three integers is 90. The integers could be 2, 5, and 9 since
(2）（匀。） = 90, and n would be 2. However, the integers could be 3, 5, and 6 since (3)(5)(6) = 90, 
and n would be 3; NOT sufficient. 

2. This indicates that one of the integers is twice one of the others. It could be that p ＝扭，or q ＝扭，
or q = 2p. For example, ifn = 2,p = 4, and q = 5, thenp ＝缸，and the value ofn would be 2. Ifn = 3,p = 4, 
and q = 6, then q ＝缸，and the value of n would be 3; NOT sufficient. 

Taking (I) and (2) together, if p = 2n, then npq = (n)(2n)(q) = 90, or n2q = 45. It follows that n = 3, p = 
(2)(3) = 6, and q = 5. The value of n is 3. If q ＝缸， then npq = (n)(p)(2n) = 90 or n2p = 45. It follows 
that n = 3,p 寸，and q = (2)(3) = 6. The value ofn is 3. If q = 2p, then npq = (n)(p)(2p) = 90 or np2 = 45. It 
follows that n = 5, p = 3, and q = (2)(3) = 6, and this cas巳 can be eliminated becaus巳 n is not the least of the 
three integers. Therefor毡，也巳 value ofn i日 3.

Alternatively, taking (I) and (2) together, the integers n, p, and q are 缸nong 2, 3, 5, 6, 9, 10, 15, 18, 30, and 
45 since they are factors of 90 from (1). B巳cause all three integers are different and 90 = (2)(3)(15) = 
(2)(32）（匀，n, p, and q must be among the integers 2, 3, 5, 9, 10, and 15. Only two pairs of these integers 
satisfy (2): 3 and 6 since 6 = (2)(3) and 5 and 10 since 10 = (2)(5). However, for each possible value for n,

(n)(5)(10) > 90. Th巳refor毡， the only pair that satisfies both (1) and (2) i日 3 and 6, and the third integer is 

90 

then ( 3)( 6) = 5. Thus the value of n i日 3

The correct answer is C; 

both statements together are sufficient. 

DS16461 

343. Is x2 greater than x?

1. x2 is gr巳ater than 1. 

2. xis greater than 一I.

Arithmetic; Algebra Exponents; Inequalities

1. Given x2 > 1, it follows that either x > 1 or x ＜ 一1. If x > 1, then multiplying both sides of the inequality
by the positiv巳 number x giv巳s x2 > x. On th巳 other hand, if x < 1, then x is negative and x2 is positive 
(because x2 > 1 ), which also♂ves x2 > x; SUFFICIENT. 

2. Given x ＞ 一 l，对can be greater than x (for 巳xample, x = 2) and x2 can fail to k 巨µ－eater than x (for
example, x = O); NOT sufficient. 

The correct answer is A; 

statement 1 alone is sufficient. 

DS03503 
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344. Michael arrang巳d all his books in a bookcase with IO books on 巳ach shelf and no books left over. After

Michael acquir巳d 10 additional books, he arranged all his books in a new bookcase with 12 books on each

shelf and no books left over. How many books did Michael have before he acquired the 10 additional

books?

1. Before Michael acquired the 10 additional books, he had fewer than 96 books.

2. Before Michael acquired the 10 additional books, he had more than 24 books.

Arithmetic Properties of Numbers 

If Xis th巳 numb巳r 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, wh巳re xis 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 xis a multiple of 10, then x must be one of the numb巳rs 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 d巳t巳口nin巳d; NOT sufficient. 

The correct answer is A; 

statement 1 alone is sufficient. 

DSl6469 

345. If布 ＞ 0, does (x 一 l)(y 一 1) = 1 ?

1. x+y ＝ 巧Y

2. x = y 

Algebra First- and Second-Degree Equations 

By expanding the product (x 一 l)(y 一 1), the question is equivalent to wheth巳I xy - y - X + 1 = 1,

or xy y x = 0, when巧1>0.

l. Ifx+y ＝ 秒，then xy - y - x = 0, and hence by the remarks above，。 一 l)(y 一 1) = l; SUFFICIENT.

2. If x = y, then (x l)(y 1) = 1 can be true (x = y = 2) and (x l)(y 1) = 1 can be fals巳 （x = y = l);

NOT sufficient. 

The correct answer is A; 

statement 1 alone is sufficient. 

DS06842 
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346. 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. Last year 12 of the 30 business巳s reported a net profit and had investments in foreign markets.

2. Last ye缸 24 of the 30 businesses reported a net profit or invested in foreign markets, or both.

Arithmetic Concepts of Sets 

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 business巳s

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 

business巳s that did not report a net profit and did not invest in foreign markets is 30 一 （21-x+x+ 15-x)

=x 6. 

Determine the value of x -6, or equivalently, the value of x. 

x-6

1. It is given that 12 = x; SUFFICIENT.

2. It is given that 24 = (21 -x) + x + (15 -x). Therefore, 24 = 36 -x, or x = 12.

Alt巳口1 V巳ly, the information ♂ven is exactly th巳 number of business巳s 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. 

DS17110 

347. Is th巳 perimeter of square S gr巳ater than the perimeter of equilateral triangle T?

1. The ratio of the length of a side of S to the length of a sid巳 of Ti日 4:5.

2. The sum of the lengths of a side of Sand a side of Tis 18.

Geometry Perimeter 
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Letting s and t be the side lengths of squar巳 S and triangle T, r，巳spectively, the task is to determine if 4s ＞刀，

3 ‘ 3
－ －－

which is equivalent ( divide both sid巳s by 4t) to determining if I 4 

s_4 4 ‘ 3 L J 
－ － －－－ － －－

t 5 5 4 .  t 4 ’ 

1 . It is given that . Sin四 、1t follows that SUFFICIENT. 

2. Many possible pairs of numbers have the sum of 18. For some of these (s,t) pairs it is the case

S ‘ 3 L 3
－ －－ － －－ 

that t 4 (for example, s = t = 9), and for other日 of these pairs it is not the case that t 4 (for 

exampl巳， s = 1 and t = 17); NOT sufficient. 

The correct answer is A; 

statement 1 alone is sufficient. 

DS17136 

348. Ifx + y + z > 0, is z > 1 ?

l.z>x+y+I

2. x+ y + 1 < 0

Algebra Inequalities

The inequality x + y + z > 0 giv巳S z > - x - y. Adding this last inequality to the given 

1 

in equal町，z > x + y + 1, gives 2z > 1, or z > 2, which suggests that (1) is not sufficient. Indeed, z could be 2 

1. 

。＝ y = 0 and z = 2 satisfy both x + y + z > 0 and z > x + y + 1), which is greater than 1, and z could 

3 1 _ 3 
－ － ， －

4 - 4 nd 4 s be (x = y - a f fy b th x + y + z > 0 and z > x + y + 1 ), which is not greater than 1; NOT 

sufficient. 

2. It follows from the inequality x + y + z > 0 that z > - (x + y). It is given that x + y + 1 < 0, or (x + y) < 
1, or (x + y) > 1. Therefore, z > (x + y) and (x + y) > 1, from which it follows that z > 1; SUFFICIENT. 

The correct answer is B; 

statement 2 alone is sufficient. 

DS07832 

349. For all z, f zl deno阳 the least integ叫rea阳 than or吨ual to z. 1J X 1 = 0 ?
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Algebra Operations with Real Numbers 

Determining if r X l = O川quivalent to determining if 1 < x三0刀1is can be inferred by examini耶

pl吨 such as 「－1.11 = 1, 
r -11 = 1，「－0.9

nd 「0’11 = 1.

1. Given 一1< x < -0.1, it follows that 一 l<x三0, since 一 l<x三O represents all numbers x that satisfy
1 < x < 0.1 along with all numbers x that satisfy 0. l三x三O; SUFFICIENT. 

1 x+O.Sl 
2. Given 1 1 = 1, it follows from the same reasoning used just before ( 1) above that this equality 

is equivalent to O < x + 0.5三1, which in turn is equivalent to 0.5 < x三0.5 . Since from among thes巳 values
of x it is possible for 一 l<x三O to be true (for example, x = -0.1) and it is possible for 一 l<x三O to be false 

（岛r example, x = 0.1), it cannot be determined ifr X l = O; NOT s峭

The correct answer is A; 

statement 1 alone is sufficient. 

C 

DS16464 

350. The circular base of an above-ground swimming pool lies in a level yard and just touches two 盹aight sid巳S

of a fence at points A and B, as shown in the figure abov巳. Point C is on the ground where the two sides of
the fenc巳 m四t 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.
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Let Q be the center of the pool’
日 base and r be the distance from Q to A, as shown in the figure below. 
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Since A is a point on the circular base, QA is a radius (r) of the base. 

1. Since the formula for the area of a circle is area ＝ π 沪， this information can be stated as 250

九J亨
＝

r; SUF T.

2. Since CA is tangent to the base, 牟QAC is a right triangle. It is given that QC= 20, but there is not

enough information to use配时hagorean也巳orem to determine the le昭h of QA; NOT sufficient. 

The correct answer is A; 

statement 1 alone is sufficient. 

DS16050 

351. If巧1 = -6, what is the value of巧1(x + y)?

1. x-y=5

2.吵卢＝ 18

Algebra First- and Second-Degree Equations

By substituting -6 as the value of秽，the question can be simplified to "What is the value of -6(x + y) ？” 

1. Adding y 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, or y2 + Sy+ 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 suffici巳nt.

2. Since xy2 = (xy)y and xy2 = 18, it follows that （秒）y = 18. When -6 is substituted for xy, this equation

yields 6y = 18, and hence y = 3. Since y = 3 and砂＝ 6, it follows that 3x = 6, or x = 2. Therefore, 

the value of x + y, and hence the value of ry(x ＋外＝-6(x + y) can be determined; SUFFICIE阳－

The correct answer is B; 

statement 2 alone is sufficient. 

DS05519 
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352. IYJ d巳notes the gr巳atest integer less than or equal toy. Is d < 1 ?

1. d= y
一 IYJ

2. [d] = 0

Algebra Operations with Real Numbers 

1. It is giv巳n d = y - !y]. Ify is an integer, th巳ny = !y], and thus y 一 IY] = 0, which is less than I. If y is not 

an integ町， then y lies between two consecutive integers, the smaller of which is equal to !y]. Since each of 

th巳se two cons巳cutive integers is at a distance of less than l位omy, it follows that !y] is at a dista肌巳 of less 

than 1 from y, or y IY] < I. Thus, regardless of whether y is an integer or y is not an integer, it can b巳

determined that d < 1; SUFFICIENT. 

2. It is given that [d] = 0, which is equivalent to O三 d < 1. This can be inferred by examining a few

representative examples, such as [ 0.1] = 1, [O] = 0, [0.1] = 0, [0.9] = 0, and [1.1] = I. From O三 d < 1, it 

follows that d < 1; SUFFICIENT. 

The correct answer is D; 

each statement alone is sufficient. 

DS14052 

353. If N is a positive odd integer, is N prime?

1. N = 2k + 1 for some positive integer k.

2. N + 2 and N + 4 are both prime.

Arithmetic Properties of Numbers 

Determine whether the positive odd int巳g巳I Nis prim巳

1. This indicates that N = 2k + 1 for some positive int巳ger k. If k = 1, then N = 21 + 1 = 3 and N is prime.

How巳V巳r, if k = 3, then N = 23 
+ 1 = 9 and N is not prime; NOT suffici巳nt.

2. This indicates that both N + 2 and N + 4 ar巳 prime. If N = 3, then N + 2 = 5 and N + 4 = 7 are both

prime and N is prime. Howev缸， ifN = 9, then N + 2 = 11 and N + 4 = 13 are both prim巳 and N is not prim巳，

NOT sufficient. 

Taking (1) and (2) together is of no more help than (1) and (2) taken separately since the same examples 

were used to show that neither (1) nor (2) is sufficient. 

The correct answer is E; 

both statements together are still not sufficient. 

DS01140 
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354. If m is a positive int巳ger, then m3 has how many digits?

1. m has 3 digits. 

2. m2 has 5 di♂ts.

Arithmetic Properties of Numbers

1. Given that m has 3 digits, then m could be 100 and m3 = 1,000,000 would have 7 di♂ts, or m could be
300 and m3 = 27,000,000 would have 8 digits; NOT sufficient. 

2. Given that m2 has 5 digits, then m could b巳 100 (because 1002 = 10,000 has 5 di♂ts) or m could be 300
(because 3002 = 90,000 has 5 di♂ts). In the former ca盹时＝ 1,000,000 has 7 digits and in the la阳

case, m3 = 27,000,000 has 8 digits; NOT sufficient. 

Given (1) and (2), it is still possible form to be 100 or form to be 300, and thus m3 could have 7 digits 

or m3 could have 8 digits. 

The correct answer is E; 

both statements together are still not sufficient. 

DS03308 

355. What is the value ofx2 - y2?

1. (x-y)2 = 9

2. x+y=6

Algebra Second-Degree Equations 

Determine the value of x 2 - y 2 

1. Thi日 indicates that (x - y)2 = 9. It follows that x - y = -3 or x - y = 3, which gives information about
the valu巳 of x y but not specific information about the valu巳 of x, y, or x 2 y 2 For 巳xampl巳，

9 3 9 

4 = 18.But ifx = 2 andy = 2,

81 

= 9 and X 
2 y 2 = 4 
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2. This indicates that x + y = 6 but does not ♂ve specific information about the value of x, y, or x 2 - y 2.
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= 6 and X 
2 - y 2 = 

＝ 一18; NOT sufficient. 
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Taking (1) and (2) together is of no more help than (1) and (2) taken separately since the s缸肘缸缸nples

were used to show that neither (1) nor (2) is sufficient. 

Alternatively, not巳 that x 2 - y 2 = (x - y)(x + y). From (1), x - y ＝丑，and from (2), x + y = 6. Therefor毡，

taking (1) and (2) together allows for both x 2 y 2 = (3)(6) = 18 and x2 y 2 = ( 3)(6) = 18. 

The correct answer is E; 

both statements together are still not sufficient. 

DSOl267 

356. For each landscapi吨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 巳ach 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 Applied Problems 

If y represents th巳 total number of hours the p征ticular landscaping job took, determine ify > 10. 

l. This indicates that the total charge for the job was $288, which means that r + 0.2r(y - 4) = 288. From

this it cannot be determined if y > 10. For example, if r = 120 andy = 11, then 120 + 0.2(120)(7) = 288, and 

the job took more than 10 hours. How巳V巳r, if r = 160 and y = 8, then 160 + 0.2(160)(4) = 288, and the job 

took less than 10 hours; NOT sufficient. 

2. This indicates that r + 0.2r(y - 4) = 2.4r, from which it follows that

r + 0.2,y - 0.8r = 2.4r use distributive property 

0.2η； = 2.2r subtract (r - 0.8r）仕om both sides 

y= 11 divide both sides by 0.2r 

Therefore, the job took more than 10 hours; S旧FICIENT.

The correct answer is B; 

statement 2 alone is sufficient. 

DSI 7600 

357. If x2 = 2x, what is the value of x ?
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2. x = 2x 2 
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Algebra Exponents 

Givenx2 ＝尘，determine the value of x. Note that x手O because 02 = 0 and 2° = 1.

， 、3
t 飞 革
「X『 X

1 . This indicates that 2x = \. 2 ) , so 2x = 8 and l 6x = x 3 Since x 手0, then 16 ＝川，so x = -4 or x = 4. 

However, ( -4)2 = 16 and 2 4 = 16, so x 手－4.Therefor飞 x = 4;

SUFFICIENT. 

2 ...

呵2
2. Thi日 indicates that x = 2x 2, so x = 品 and 4x = 2x. Since it is♂ven that x 2 = 2X, then 4x = x 2 and, 

b巳causex手0, it follows that x = 4; SUFFICIENT. 

The correct answer is D; 

each statement alone is sufficient. 

DS01169 

s _ 1 l一 －一－

" n n+l 358. The sequ巳nce s1, s2, S3, ... , sn, ... is such that for all int巳gers n三l . If k is a positiv巳 integer,

9
10 is the sum of the first k terms of the s巳quence gr巳ater than ? 

1. k> 10

2. k< 19 

Arithmetic Sequences 

The sum of the first k terms can be written as 

( t-1)+(t-t )+ ... ＋（击－1}+(1-ih)
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Therefore, the sum of the first k terms is greater than 10 
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10 k+l 10 k+l Multiplying both sides of th巳 last inequality by I O(k + 1) gives the

equivalent condition k + 1 > 10, or k > 9. 

1. Given that k > 10, then it follows that k > 9; SUFFICIENT.

2. Given that k ＜凹，it is possible to have k > 9 (for example, k = 15) and it is possible to not have k > 9

(for example, k ＝匀，NOT sufficient. 

The correct answer is A; 

statement 1 alone is sufficient. 

DS05518 

359. In the sequence S of number日， each term after the first two term日 is the sum of the two immediately

preceding terms.认That is the 5th term of S?

1. The 6th term of S minu日 the 4th term equals 5.

2. The 6th term of S plus the 7th term equals 21.

Arithmetic Sequences 

If the first two terms of sequence S缸ea and b, then the remaining terms of s巳：quenc巳 Scan b巳巳xpressed in 

terms of a and b as follows. 

n nth term of sequence S 

1 a 

2 b

3 α ＋ b 

4α ＋ 2b 

5 2α ＋ 3b

63α ＋ Sb

75α ＋ 8b

For example, the 6th terr丑 ofsequence S is 3α ＋ 5b because （α ＋ 2b) + (2α ＋ 3b) = 3α ＋ 5b. Determine the 

value ofth巳 5th term of sequence S, that 1日， the value of2α ＋ 3b.

1. Given that th巳 6th t巳rm of S minus the 4th term of Sis 5, it follows that (3a + 5b） 一 （α ＋ 2b) = 5. 

Combining like terms, this equation can be rewritten as 2α ＋ 3b = 5, and thus the 5th term of sequence Sis 5; 

SUFFICIENT. 

2. Given that the 6th term of S plus the 7也term of Sis 21, it follows that (3a + 5b) + (5α ＋ Sb) = 21.

Combining like terms, this equation can be rewri“en as 8α ＋ 13b = 21. L巳tting e represent th巳 5th terr丑 of
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sequence S, this last 巳quation is 巳quival巳nt to 4(2α ＋ 3b) + b = 21, or 4e + b = 21, which gives a direct 
correspondence betw巳en the 5th term of s巳quence S and th巳 2nd term of sequ巳nce S. Therefore, the 5th term 
of sequence S can be determined if and only if the 2nd term of s叫uence S can be determined. Since the 2nd 
term of sequence S cannot be determin巳d, the 5th term of s巳quence S cannot be determined. For example, 
if a = 1 and b = 1, then 8α ＋ 13b = 8(1) + 13(1) = 21 and the 5th term of sequence S is 2α ＋ 3b = 2(1) + 3(1) 

h 且 8a+l3b= 8(0)+13f 旦 1= 21 
= 5. However if a = 0 and 13 then 

{ 21) a+3h= 2（时＋ 311 :-:- I= :-:-

The correct answer is A; 

statement 1 alone is sufficient. 

DS01121 

飞」..,. ,, ... .,. 
• NOT su筐’1cient.

360. If 75 percent of the♂1ests at a certain banquet order巳d 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 ord巳red cof£四 also ordered dessert.

Arithmetic Concepts of Sets; Percents 

Consider the Venn diagram below that displays the various percentages of 4 groups of the guests. 
Thus, x percent of the♂1ests ordered both dessert and cof£巳e and y percent of the guests order巳d cof£四

only. Since 75 p巳rcent of the gu巳sts ordered dessert, (75 - x)% of the织1巳sts ordered dessert only. Also, 
because the 4 p巳rcentag巳s represented in the Venn diagram have a total sum of 100 percent, the percentage 
of guests who did not order 巳地er dessert or cof£四 is 100 一 ［（75 - x) + x + y] = 25 - y. Determine th巳

percentage of guests who order，巳d cof£町， or equivalently, the value of x + y.

25-y

1. Given that x is equal to 60 percent of 75, or 45, th巳 valu巳 of x + y cannot be determined; NOT
sufficient. 

2. Given that 90 percent of x + y is equal to x, it follows that 0.9(x + y) = x, or 9(x + y) = lOx. Therefore,
如＋ 9y = 1 Ox, 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 betw巳en O and 100, 9y = x, and x + y = 10. However, ifx = 18 
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and y = 2, then all 4 percentages in the Venn diagram are between O 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 

361. A tank containing water start巳d to leak. Did the tank contain more than 30 gallons of water when it started

to leak? (Note: 1 gallon = 128 oun白。

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 Rate Problems 

1 . Given that the water leak巳d from the tank at a constant rate of 6.4 ounc巳s 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 leakag巳 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. 

2. Given that the tank b四ame 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 th巳

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 

( 6.4� 1( 6叫（叫＝ ｛旦阻止 i姐姐＝ 3旦
of min j飞 hr 飞 128 田 ） 128 hr (64)(2) hr hr 

hours. 

constant rate 

for less than 12

If t is the total number of hours the water leak巳d from the tank, then the total amount of water 巳mptied from 

the tank, in gallons, is刀，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 wat町， which is more than 30 gallons 

of water. However, if the tank leaked water for a total of 2 hours, then th巳 tank originally contained (3)(2)

gallons of water, which is not more than 30 gallons of water. 

The correct answer is E; 

both statements together are still not sufficient. 

DSl2752 
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362. In the砂－plane, Jin巳s k and f intersect at the point (1,1). Is they-intercept of k greater than they-intercept

off?

l. The slope of k is less than the slope of£.

2. The slope off is positive.

Algebra Coordinate Geometry 

Let mi and m2 represent the slopes of lines k and i, respectively. Then, using the point-slope form for the 

equation of a line, an equation of line k can be determined: y 1 = mi(x 1), or y = mix + (1 m1). 

Similarly, an equation for line i is y = m-iX + (1 - m2). Determine if (1 - mi) > (1 - m2), or 巳quivalently

ifm1 < m2. 

1. This indicates that mi < m2; SUFFICIENT.

2. This indicates that m2 > 0. If m1 ＝ 一1, for example, then mi< m2, but ifm2 = 4 and mi = 5, then mi> m2;

NOT sufficient. 

The correct answer is A; 

statement 1 alone is sufficient. 

DS14588 

363. A triangle has side lengths of α， b, and c centimeters. Does each angle in the triangle measure less than

90 degrees?

1 . The 3 semicircles whose diameters are the sides of the triangle have areas that are equal to 3 cm2, 

4 cm2, and 6 cm2, respectively. 

2. c ＜ α ＋ b<c+2

Geometry Triangles; Pythagorean Theorem 

Given a tria吨le with s由日 of lengthsα， b, and c centimeters, determine whether each angle of the triangle 

measures less than 90。 Assum巳 that the vertic巳s of the triangle are A, B, and C and thatαis the side length

of the side oppositeζA, b is the side length of the side oppositeζB, and c is the side length of the side 

opposite LC, where a三b三C.

Not巳 that for a right triangle
，

时＋ b 2 = c 2. However, if a 2 + b 2 
> c 2, then the triangle is acute (i.e., a 

triangle with each angle measuring less than 90。）刀1is is illustrated by the following figures.

C h A C h A 

MCA on the left is a right triangle with时es BC ＝α， CA = b, and AB = c, where a 2 + b 2 = c 2 by the 

Pythagor巳an theorem. The triangle on the right, IV3iCA, has sides EiC ＝ α， CA = b, and ABi = ci. 
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Clearly AB = c > ABi = c1, so c 2 
> ci2. Since a 2 + b 2 = c 2 and c 2 

> ci2, it follows that a 2 ＋护 ＞ c户，and
M1CA is cle现rly an acute triangle. 

1 . This indicates that the areas of the 3 s巳micircles whose diameters are the sides of the triangle are 3 cm2, 
4 cm2, and 6 cm2, resp巳ctively. Then, because "respectively” implies that a is the diameter of the semicircle 
WI也ar四 3 C时，b is the diameter of the semicircle with area 4 c时，and c is the diameter of the semicircle 

with area 6 cm2, as shown below, then 3 = 

9岳

飞、，，，，rJ
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f！”E飞
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24 

from which it follows that a 2 = :H 

32 坐
Similarly, b 2 = 'TC , and c 2 ＝ π

24 32 56 48 
π π '1f '1f Because a 2 + b 2 = + = > = c 2, the angle with greatest measure (i.e., the angle at C) is 

an acute angle, which implies that each angle in the triangle is acut巳 and measures less than 90。，
SUFFICIENT. 

2. Thi日 indicates that c ＜α＋ b < c + 2. If a = 1, b = 1, and c = 1, then 1 < 1 + 1 < 1 + 2. It follows that
the triangle is equilateral; therefore， 巳ach angle m巳asures less than 90。. How巳ver, ifα ＝ 1, b = 1, 

J-2, J2 J2 l2 ( .J2 )
2 

1 < + 2, but 12 ＋ 一 嘲 － and the triangle is a right triangle; NOT

sufficient. 

The correct answer is A; 

statement 1 alone is sufficient. 

DS00890 

364. Each of the 45 books on a shelf is written eith巳r in English or in Spanish, and each of th巳 books is either a
hardcover book or a paperback. If a book is to be selected at random from th巳 books on th巳 shelf, is the

l
probability less than 2 that the book selected will be a pap的ack written in Spanish? 

1. Of the books on the shelf, 30 are pap巳rbacks.

2. Of the books on the shelf, 15 缸e written in Spanish.
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Arithmetic Probability 

l. Thi日 indicates that 30 of the 45 books are paperbacks. Of the 30 paperbacks, 25 could be written in

25 _ 1 
－盲－

Spanish. In this case, the probability of randomly selecting a paperback book written in Spanish is 45 2 

On the other hand, it is possible that only 5 of the paperback books are written in Spanish. In this case, the 

5 1 

· 45 2 probability of randomly selecting a paperback book written in Spanish 1日 ＜ ; NOT sufficient. 

2. This indicates that 15 of the books are written in Spanish. Then, at most 15 of th巳 45 books on th巳

shelf are paperbacks written in Spanish, and the probability of randomly selecting a pap巳rback book written 

15 1 

in Spanish is at most 45 < 2; S四FICIENT.

The correct answer is B; 

statement 2 alone is sufficient. 

DS06683 

365. 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 stud巳nts 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 巳nrolled in more than one foreign language
class. 

Arithmetic Sets 

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 

ofy? 

1. It is given thaty + z = 27 andx + y + z = 49. Adding the 巳quations x + y = 34 andy + z = 27 giv巳s x+

2y + z = 34 + 27 = 61, or y + (x + y + z) = 61. Since x + y + z = 49, it follows that y + 49 = 61, or y = 12;

SUFFICIENT. 
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2. Given that half the students enrolled in the Spanish class ar巳 enrolled in more than one foreign
language class, then it is possible that no students are enrolled in th巳 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 suffici巳nt.

The correct answer is A; 

statement 1 alone is sufficient. 

DS04910 

366. If S is a set of four numbers w, x, y, and z, is the range of the numbers in S greater than 2 ?

1. w-z>2

2. z is the least number in S.

Arithmetic Statistics

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 th巳 set is greater than 2, which means
that the range of the four numb巳rs must also be greater than 2; SUFFICIENT. 

2. The information that z is the least number gives no information regarding the other numbers or th巳ir
range; NOT sufficient. 

The correct answer is A; 

statement 1 alone is sufficient. 

DS12187 

3 

367. Last y巳ar 5 of the members of a certain club were males. This year the members of the club include all the

members from last year plus some new m巳mbers. Is the fraction of the members of the club who are males
greater this Y巳ar than last y巳ar?

l. More than half of the new members are male.

6 

2. The number of members of th巳 club this year is 5 the number of m巳:mbers last y巳ar.

Arithmetic Operations with Fractions 
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Let L repr，臼巳nt the number of members last ye缸， N the number of new members added this ye缸， andx th巳

3 

numb巳r of members added this year who are males. It is given that 5 of the members last year were males. 

3 

It follows that the number of members who are male this year is 5 L + x. Also，也巳 total numb巳r of 

主L+x
5 3 

if L+N 5members this Y巳ar is L + N Determine > , or equivalently, determine if 3L + 5x > 3L + 3N or 

盯川

3
τ』J＞

 
XPI

 
VJ
 

PA
 

m
 

c3
 

1 1 3 

1. This indicates thatx > 2N If, for example, N= 20 andx = 11, then 11 > 2(20) = 10, but 11 Jf- 5 (20)

1 3 

= 12. On the other hand, if N = 20 and x = 16, then 16 > 2 (20) = 10, and 16 > 5 (20) = 12; NOT sufficient. 

6 1 

5 5 2. This indicates that L + N - L. It follows that N - L. If, for ex缸nple, L = 100, then N = (100) =

3 1 

20. Ifx = 11, then 11 .r (20）一12. On the other hand, ifx = 16, then 16 > 2 (20) = 10, and 16 > 5 (20))> 5 

= 12; NOT sufficient.

Taking (1) and (2) together is of no more help than (1) and (2) taken separately since the s缸ne 巳xamples

were used to show that neither (1) nor (2) is sufficient. 

The correct answer is E; 

both statements together are still not sufficient. 

DSl3640 

368. Ifα，b, and care consecutive integers and O ＜α ＜ b < c, is the productαbe a multiple of 8 ?

1. The product ac is even.

2. The product be is a multiple of 4.

Arithmetic Operations with Integers

Determine whether the product of three consecutive positive integers, a, b and c, where a < b < c, is a 

multiple of 8. 
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Sine巳α， b, and care consecutive int巳gers, then eith巳r bothαand care ev巳n and b is odd, or both a and c are 

odd and b is even. 

1. This indicat巳s that at least on巳 of a or c is even, so both αand car巳 ev巳n Since, when counting from 1,

巳very fourth integer is a multiple of 4, on巳 int巳ger of th巳 pair of cons巳cutive ev巳n integers a and c is a 

multiple of 4. Since the other integer of the pair is even, the product αc is a multiple of 8, and, 

therefore，αbe is a multiple of 8; SUFFICIENT. 

2. This indicates that be is a multiple of 4. If b = 3 and c = 4, then α＝ 2 and be = 12, which is a multiple

of 4. In this case，αbe = (2)(3)(4) = 24, which is a multiple of 8. However, if b = 4 and c = 5, then α＝ 3 

and be = 20, which is a multiple of 4. In this case，αbe = (3)(4)(5) = 60, which is not a multiple of 8; NOT 

suffici巳nt.

The correct answer is A; 

statement 1 alone is sufficient. 

DS13837 

369. Mand N are integ巳rs such that 6 < M < N. What is the value of N?

1. The greatest common divisor of Mand N is 6.

2. 卫1e least common multiple of Mand N is 36.

Arithmetic Properties of Numbers 

1. Given that the greatest common divisor (GCD) of Mand N is 6 and 6 < M < N, then it is possible

that M = (6)(5) = 30 and N = (6)(7) = 42. Howev缸， it is also possible that M = (6)(7) = 42 and N = (6)(11) = 

66; NOT sufficient. 

2. Given that the least common multiple (LCM) of Mand N is 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 M = (4)(3) = 12 and N ＝。）（4) = 

36; NOT sufficient. 

Taking (1) and (2) together, it follows that 6 is a divisor of Mand Mis a divisor of 36. Therefore, Mis 

among th巳 numbers 6, 12, 18, and 36. For the same reason, N is among the numb巳rs 6, 12, 18, and 36. 

Since 6 < M < N, it follows that M cannot be 6 or 36 and N cannot be 6. Thus, ther巳 ar巳 three choices 

for Mand N such that M < N. These three choices are displayed in the table below, which indicates why 

only one of the choices, namely M= 12 andN= 18, satisfies both (1) and (2). 

M N GCD LCM 

12 18 6 36 

12 36 12 36 

18 36 18 36 

The correct answer is C; 

both statements together are sufficient. 

DS98530.02 
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370. Machines K, M, and N， 巳ach working alone at its constant rate, produce I widget in x, y, and 2 minutes,
resp巳ctively. If Machines K, M, and N work simultaneou日ly at their I创pective constant rates, do巳s it take
them less than 1 hour to produce a total of 50 widgets?

1. X < 1.5 

2. y< 1.2

Algebra Work Problem

60 

B巳：cause Machine 

1 hour = 60 minutes. 

60 

1. Given that x < 1.5, it follows that Machine K, which produc巳s X = widgets in 60 minutes, produc巳s

60 

more than 1.5 = 40 widgets in 1 hour = 60 minutes. Thus, regardless of the number of widgets produced by 

Machine M, when all thr四 machines are working simultan巳OU日ly at their respective constant rates, more 
than 30 + 40 = 70 widgets will be produced in 1 hour. Therefore, the three machines will together have 
produced 50 widgets in less than 1 hour; SUFFICIENT. 

60 

2. Given that y < 1.2, it follows that Machine M, which produces Y = widgets in 60 minutes, produces 

60 

more than 1.2 = 50 widgets in 1 hour = 60 minutes. Thus, regardless of the number of widgets produc巳d by 

Machine K, when all three machines are working simultaneou日ly at their respectiv巳 constant rates, more than 
30 + 50 = 80 widgets will be produced in 1 hour. Therefore, the three machines will together have produced 
50 widgets in less than 1 ho町， SUFFICIENT.

The correct answer is D; 

each statement alone is sufficient. 

DS07575 

371. Stations X and Y are connected by two s叩ara旬， straight, parallel rail lines that are 250 miles long. Train P
and train Q simultaneously le白Station X and Station Y, respectively, and each train traveled to the oth缸

’s
point of departure. The two trains pass巳d 巳ach other after traveling for 2 hours. When the two trains passed,
which train was n巳arer to its destination?
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1. At the time when the two trains passed, train P had av巳:raged a speed of 70 miles per hour. 

2. Train Q averaged a speed of 55 日iiles per hour for the entir巳 trip.

Arithmetic Applied Problems; Rates 

1. This indicates that Train P had traveled 2(70) = 140 niiles when it passed Train Q. It follows that Train 

P was 250 140 = 110 niiles from its d巳stination and Train Q was 140 niiles from its destination, which 

means that Train P was nearer to its destination when the trains passed each other; SUFFICIENT. 

2.卫1is indicates that Train Q averaged a speed of 55 niiles per hour for the entire trip, but no information 

is given about th巳 speed of Train P. If Train Q traveled for 2 hours at an average sp四d of 55 niiles per hour 

and Train P traveled for 2 hours at an av巳rage sp四d 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 sp四d of 60 miles per hour, then Train Q was nearer 

(120)(55) = 47 !
140 7 to its destination when the trains passed. Note that if Train Q traveled at niiles per h ur 

for the remainder of the trip, then its average speed for the whole trip was 55 niiles per hour; NOT sufficient. 

The correct answer is A; 

statement 1 alone is sufficient. 

y 

X 

DS01613 

372. In the xy-plane shown, the shaded region consists of all points that lie above the graph of y ＝ 到 一 4x and 

below the x-axi日， Does the point （α，的（not shown) lie in the shaded region if b < 0 ?

1. 0 ＜ α＜ 4 

2.α2 _4α＜ b 

Algebra Coordinate Geometry 

In order for （α，b) to lie in the shaded region, it must lie above the graph of y = x 2 - 4x and below the x－阻is.

Since b < 0, the point 归，b) lies below the x-axis. In order for （α，的to lie above th巳 graph ofy = x 2 缸，it

must be true that b > a2 - 4α 

1. This indicates that O ＜ α＜ 4. If a = 2, then a2 - 4α＝ 22 - 4(2) = -4, so if b ＝ 一1, then b > a2 - 4αand 

归，b) i日 in the shaded region. But if b = 5, then b ＜ α2 4αand （α，的is not in the shaded region; NOT 

sufficient. 

2. This indicates that b > a2 一句，and thus, （α，b) is in the shaded region; SUFFICIENT. 

The correct answer is B; 
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statement 2 alone is sufficient.

DS01685 

373. If a and bare p叫V巳 integers, is 拓b an integer?

1. J
i

is an integer.

2. b= .Ji

Arithmetic Properties of Numbers

1. Given that .[a is an 叫旺阳α ＝ 4 is possible. If, in additior

int巳ger. However, if, in addition b = 2，阳�＝拥＝ 2 is an integ，町，NOT sufficient.

hat b = .Ja 阳 昭 ＝ fa万＝efJ;; =4在＝飞{a = b

The correct answer is B;

statement 2 alone is sufficient.

1s an integer;
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The Quantitative Review Question Index is organized by GMAT™ section, difficulty 

level, and then by mathematical concept. The question number, page number, and 

answer explanation page number are listed so that questions within the book can be 

quickly located. 

To locate a question from the online question bank in the book Every question 

in the online question bank has a unique ID, called the Practice Question Identifier, or 

PQID, which appears above the question number. Look up the PQID in the table to 

find its problem number and page number in the book. 

Math Review 

Difficulty Concept Question Page Answer PQID 

＃ Explanation 

Page 

Easy Algebra Applied Problems 11 51 52 PS51061.03 

Easy Algebra Ratio and 7 37 39 DS71210.03 

Proportion 

Easy Algebra; Arithmetic 14 51 53 PS23461.03 

Simplifying Algebraic 

Expressions; Percents 

Easy Arithmetic Percents 12 51 52 DS15161.03 

Easy Arithmetic Rate Problem 13 51 53 DS07061.03 

Easy Arithmetic Statistics 16 67 69 PS07310.03 

Easy Arithmetic Statistics 17 67 69 PS57720.03 

Easy Arithmetic; Algebra 6 37 38 PS21840.03 

Interpretation of Tables; 

Applied Problems 

Easy Geometry Angle Measure 21 87 88 PS22061.03 

in Degrees 

Easy Geometry Volume 22 87 89 DS17061.03 

Easy Geometry; Arithmetic 23 87 90 PS29261.03 

Percents; Interpretation of 

Graphs 

Medium Algebra Exponents 8 38 39 DS84820.03 

Medium Algebra Inequalities 2 24 26 DS38350.03 

Medium Algebra Inequalities 10 38 40 DS53060.02 
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Medium Algebra Order 3 25 26 DS75160.03 

Medium Algebra Simultaneous 9 38 40 DS67730.03 

Equations 

Medium Algebra; Geometry 24 87 90 DS48061.03 

Quadrilaterals 

Medium Arithmetic Applied 4 25 27 PS10241.03 

Problems; Operations with 

Decimals 

Medium Arithmetic Measurement 1 24 25 PS87710.03 

Conversion 

Medium Arithmetic Statistics 18 68 70 PS97920.03 

Medium Geometry Circles; Area 25 88 91 DS39161.03 

Hard Algebra Applied Problems 15 52 54 PS61361.03 

Hard Arithmetic Probability 20 68 71 DS11040.03 

Hard Arithmetic Properties of15 25 27 DS10680.03 

Numbers 

Hard Arithmetic Sets 19 68 71 DS22030.03 

Problem Solving 

Difficulty Concept Question Page Answer PQID 

＃ Explanation 

Page 

Easy Absolute Value 38 117 159 PS04362 

Easy Applied Problems 8 113 149 PSl 1468 

Easy Applied Problems 13 113 151 PS03036 

Easy Applied Problems 14 114 151 PS02019 

Easy Applied Problems 21 115 153 PS01949 

Easy Applied Problems 39 117 159 PS12934 

Easy Applied Problems 44 118 161 PS06726 

Easy Applied Problems 47 118 161 PS01099 

Easy Applied Problems 50 119 163 PS14063 

Easy Applied Problems 53 119 164 PS02498 

Easy Applied Problems 54 119 164 PS04971 

Easy Applied Problems 68 121 168 PS10174 

Easy Applied Problems 78 123 172 PS03831 

Easy Applied Problems; 52 119 163 PS15753 

Operation with Fractions 
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Easy Applied Problems; 63 120 167 PS02256 

Percents 

Easy Applied Problems; 11 113 150 PS00812 

Proportions 

Easy Applied Problems; 19 114 152 PS10862 

Substitution 

Easy Area 17 114 152 PS14037 

Easy Area 23 115 154 PS09983 

Easy Area; Pythagorean 61 120 166 PS13205 

Theorem 

Easy Coordinate Geometry 4 112 148 PS08375 

Easy Coordinate Geometry 34 116 158 PS05109 

Easy Estimation 60 120 166 PS10921 

Easy Exponents 43 117 160 PS01650 

Easy Exponents 46 118 161 PS13426 

Easy Factoring 3 112 147 PS02978 

Easy Factors, Multiples, and 5 112 148 PS03887 

Divisibility 

Easy First-Degree Equations 10 113 150 PS12926 

Easy First-Degree Equations 16 114 151 PS08011 

Easy First-Degree Equations 31 116 157 PS07380 

Easy First-Degree Equations 42 117 160 PS14237 

Easy First-Degree Equations 45 118 161 PS07080 

Easy First-Degree Equations 55 119 164 PS25440.02 

Easy Formulas 59 120 166 PS89821.02 

Easy Formulas 73 122 170 PS21080.02 

Easy Fractions 27 115 155 PS15994 

Easy Inequalities 9 113 149 PS06937 

Easy Inequalities 40 117 160 PS15469 

Easy Interpretation of Graphs 70 122 169 PS13841 

Easy Lines and Segments 6 113 148 PS13800 

Easy Operations on Integers 7 113 149 PS05292 

Easy Operations on Integers 22 115 153 PS06555 

Easy Operations on Integers 72 122 169 PS05916 

Easy Operations on Integers 75 122 171 PS04765 

Easy Operations on Rational 15 114 151 PS13583 
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Numbers 

Easy Operations on Rational 25 115 154 PS05129 

Numbers 

Easy Operations with Fractions 66 121 167 PSll 738 

Easy Operations with Fractions 67 121 168 PS14293 

Easy Operations with Fractions 71 122 169 PS05775 

Easy Operations with Integers 65 121 167 PS10422 

Easy Operations with Integers 69 121 168 PSOOl 11 

Easy Operations with Integers 80 123 173 PS80871.02 

Easy Order 18 114 152 PS03918 

Easy Percents 12 113 150 PS07793 

Easy Percents 24 115 154 PS07659 

Easy Percents 33 116 158 PS00335 

Easy Percents 41 117 160 PS09322 

Easy Percents 56 120 165 PS12657 

Easy Percents 64 121 167 PS10339 

Easy Percents 77 123 172 PS06180 

Easy Perimeter and Area 35 117 158 PS05008 

Easy Place Value 36 117 159 PS00918 

Easy Place Value 81 123 173 PS12759 

Easy Properties of Integers 29 116 156 PS01466 

Easy Properties of Numbers 32 116 157 PSOl 120 

Easy Properties of Numbers 49 118 162 PS13829 

Easy Properties of Numbers 62 120 166 PS00817 

Easy Properties of Numbers 79 123 172 PS12857 

Easy Rate 112 147 PS03439 

Easy Rate Problems 20 115 153 PS06719 

Easy Rate Problems 48 118 162 PS01443 

Easy Ratio and Proportion 57 120 165 PS07394 

Easy Second-Degree Equations 2 112 147 PSl 1042 

Easy Second-Degree Equations 26 115 155 PS13917 

Easy Second-Degree Equations 58 120 165 PS13882 

Easy Sequences 74 122 171 PS00777 

Easy Series and Sequences 30 116 156 PS01867 

Easy Series and Sequences 51 119 163 PS01656 
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Easy Simplifying Algebraic 28 116 156 PS13686 

Expressions; Substitution 

Easy Simultaneous Equations 37 117 159 PS57330.02 

Easy Statistics 76 123 171 PS10810 

Medium Absolute Value 131 132 189 PS12785 

Medium Angle Measure in Degrees 100 127 179 PS85602.0l 

Medium Angles 97 126 178 PS15602.0l 

Medium Applied Problems 84 124 174 PS78502.0l 

Medium Applied Problems 87 124 175 PS68502.0l 

Medium Applied Problems 112 129 183 PS27680.02 

Medium Applied Problems 119 130 186 PS97190.02 

Medium Applied Problems 126 131 188 PS01875 

Medium Applied Problems 130 132 189 PS03614 

Medium Applied Problems 142 134 193 PS09294 

Medium Applied Problems 144 134 194 PS05413 

Medium Applied Problems 153 135 197 PS07058 

Medium Circles 94 126 178 PS44602.0l 

Medium Circles 105 128 181 PS36602.0l 

Medium Coordinate Geometry 145 134 194 PSl 1454 

Medium Decimals 127 131 188 PS00774 

Medium Equations; Inequalities 110 129 182 PS22680.02 

Medium Estimation 154 136 197 PS09439 

Medium Estimation; Area 151 135 196 PS11692 

Medium Factoring 116 130 185 PS16980.02 

Medium First-Degree Equations 82 124 173 PS67502.0l 

Medium First-Degree Equations 111 129 183 PSl 7680.02 

Medium First-Degree Equations 113 130 184 PS39680.02 

Medium Formulas 115 130 184 PS34880.02 

Medium Formulas 122 131 187 PS67941.02 

Medium Functions; Absolute Value 109 129 182 PS29580.02 

Medium Inequalities 123 131 187 PS00986 

Medium Inequalities 125 131 187 PS07001 

Medium Inequalities 136 133 191 PS06913 

Medium Inequalities 147 135 195 PS30421.02 

Medium Inequalities; Absolute 140 133 193 PS08598 
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Value 

Medium Measurement Conversion 118 130 185 PS08090.02 

Medium Measurement Conversion 152 135 197 PS03623 

Medium Operations with Integers 91 125 176 PS91602.0l 

Medium Order 86 124 174 PS09502.0l 

Medium Percents 148 135 195 PS05924 

Medium Percents 155 136 198 PS17708 

Medium Percents; Estimation 132 132 190 PS04160 

Medium Percents; Estimation 146 134 195 PS05470 

Medium Perimeter 99 127 179 PS35602.0l 

Medium Place Value 133 132 190 PS09820 

Medium Place Value 157 136 198 PS34550.02 

Medium Properties of Integers 107 129 181 PS56602.0l 

Medium Properties of Integers 156 136 198 PS18180.02 

Medium Properties of Numbers 124 131 187 PS14087 

Medium Properties of Numbers 137 133 191 PSl 1647 

Medium Properties of Numbers 138 133 192 PS02378 

Medium Properties of Numbers 149 135 196 PS01285 

Medium Quadrilaterals 90 125 176 PS50602.0l 

Medium Ratio and Proportion 143 134 194 PS09050 

Medium Ratios 85 124 174 PS87502.0l 

Medium Rectangles 89 125 176 PS88502.0l 

Medium Rectangles; Perimeter 139 133 192 PS17806 

Medium Rectangular Solids and 93 126 177 PS93602.0l 

Cylinders 

Medium Rectangular Solids and 101 127 180 PS95602.0l 

Cylinders 

Medium Second-Degree Equations 117 130 185 PS29980.02 

Medium Second-Degree Equations 121 131 186 PS16731.02 

Medium Series and Sequences 158 136 198 PS19941.02 

Medium Sets (Venn Diagrams) 88 125 175 PS29502.0l 

Medium Simple Coordinate 83 124 173 PS48502.0l 

Geometry 

Medium Simple Coordinate 134 133 190 PS14060 

Geometry 

Medium Simultaneous Equations 114 130 184 PS84780.02 
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Medium Simultaneous Equations 120 131 186 PS90731.02 

Medium Simultaneous Equations 135 133 191 PS89670.02 

Medium Simultaneous Equations 150 135 196 PS16620.02 

Medium Statistics 108 129 182 PS28580.02 

Medium Statistics 128 132 188 PS08407 

Medium Statistics 141 134 193 PS12450 

Medium Surface Area 129 132 189 PS08051 

Medium Triangles 96 126 178 PS05602.0l 

Medium Triangles 104 128 181 PS26602.0l 

Medium Triangles; Area; 95 126 178 PS54602.0l 

Measurement Conversion 

Medium Triangles; Pythagorean 92 125 177 PS73602.0l 

Theorem 

Medium Triangles; Pythagorean 102 128 180 PS06602.0l 

Theorem 

Medium Volume 98 127 179 PS25602.0l 

Medium Volume 103 128 180 PS16602.0l 

Medium Volume 106 128 181 PS46602.0l 

Hard Absolute Value 178 139 206 PS03356 

Hard Angles 199 142 215 PS16967 

Hard Applied Problems 163 137 200 PS76841.02 

Hard Applied Problems 192 141 211 PS06959 

Hard Applied Problems 195 142 213 PS05972 

Hard Applied Problems 205 143 217 PS12151.02 

Hard Applied Problems 210 144 220 PS79981.02 

Hard Applied Problems 212 144 220 PS67381.02 

Hard Applied Problems; 169 138 202 PSll 755 

Percents 

Hard Applied Problems; 198 142 214 PS02389 

Percents 

Hard Area 206 143 218 PS07117 

Hard Arithmetic Operations 161 136 199 PS24000.02 

Hard Circles; Triangles; Area 160 136 199 PS00904 

Hard Circles; Triangles; 180 140 207 PS08859 

Circumference 

Hard Elementary Combinatorics 181 140 208 PS02955 
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Hard Elementary Combinatorics 184 140 209 PS10309 

Hard Elementary Combinatorics 186 140 209 PS01334 

Hard Estimation 172 138 203 PS11024 

Hard Exponents 171 138 203 PS03696 

Hard First-Degree Equations 159 136 199 PS19062 

Hard First-Degree Equations; 182 140 208 PS06189 

Percents 

Hard First-Degree Equations; 190 141 211 PS09056 

Percents 

Hard First-Degree Equations; 191 141 211 PS14267 

Percents 

Hard Inequalities 193 141 212 PS08654 

Hard Operations on Radical 185 140 209 PS17461 

Expressions 

Hard Operations on Rational 200 142 215 PS07426 

Numbers 

Hard Operations on Rational 211 144 220 PS16963 

Numbers 

Hard Operations with Integers 162 137 200 PS02053 

Hard Operations with Integers 179 139 207 PS39160.02 

Hard Percents 170 138 202 PS05146 

Hard Place Value 188 141 210 PS04254 

Hard Place Value 209 144 219 PS65741.02 

Hard Polygons 167 137 201 PS03779 

Hard Polygons 168 137 202 PS03695 

Hard Polygons; Triangles 174 138 204 PS08572 

Hard Probability 197 142 214 PS01564 

Hard Probability; Concepts of 187 140 210 PS03774 

Sets 

Hard Properties of Integers 207 143 219 PS66661.02 

Hard Properties of Integers 208 144 219 PS62451.02 

Hard Properties of Numbers 164 137 200 PS08485 

Hard Properties of Numbers 173 138 203 PS08729 

Hard Properties of Numbers 189 141 210 PS06312 

Hard Properties of Numbers 196 142 213 PS04780 

Hard Properties of Numbers 201 143 216 PS16977 
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Hard Properties of Numbers 203 143 216 PS08416 

Hard Properties of Numbers 204 143 217 PS14051.02 

Hard Sequences and Series 165 137 200 PSl 1430 

Hard Sequences and Series 166 137 201 PS09901 

Hard Sets 183 140 208 PS02528 

Hard Simplifying Algebraic 202 143 216 PS16990 

Expressions; Applied 

Problems 

Hard Solids 177 139 206 PS15538 

Hard Statistics 175 139 205 PS07771 

Hard Statistics 176 139 205 PS04987 

Hard Triangles; Area; 194 141 212 PS14397 

Inequalities 

Data Sufficiency 

Difficulty Concept Question Page Answer PQID 

＃ Explanation 

Page 

Easy Angles 260 231 262 DS03602.0l 

Easy Applied Problems 217 227 245 DS15510 

Easy Applied Problems 225 228 248 DS04510 

Easy Applied Problems 229 228 249 DS02589 

Easy Applied Problems 230 228 250 DS15349 

Easy Applied Problems 236 229 252 DS07258 

Easy Applied Problems 240 229 253 DS14170 

Easy Area 251 230 258 DSl 7502.01 

Easy Arithmetic Operations 244 229 255 DS08352 

Easy Circles· Area 259 231 261 DS82602.0l 

Easy Circles; Circumference 257 231 260 DS02602.0l 

Easy Coordinate Geometry 239 229 253 DS01130 

Easy Coordinate Geometry; 235 229 251 DS03939 

Triangles 

Easy Equations 245 229 256 DS05989 

Easy Exponents 227 228 249 DS05172 

Easy First-Degree Equations 213 227 244 DS05149 

Easy First-Degree Equations 218 227 245 DS37130.02 

Easy First-Degree Equations 247 230 256 DS15099 
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Easy First-Degree Equations 253 230 259 DS89502.0l 

Easy Inequalities 220 227 246 DS04644 

Easy Inequalities 231 228 250 DS04573 

Easy Linear Equations 242 229 255 DS09385 

Easy Percents 237 229 252 DS06650 

Easy Percents 254 230 259 DS99502.0l 

Easy Polygons 258 231 261 DS62602.0l 

Easy Probability 216 227 245 DS35330.02 

Easy Properties of Integers 226 228 248 DSOl 104 

Easy Properties of Numbers 222 227 247 DS04636 

Easy Properties of Numbers 232 228 250 DS12033 

Easy Properties of Numbers 238 229 253 DSl 7319 

Easy Properties of Numbers 243 229 255 DS09260 

Easy Quadrilaterals 256 230 260 DS60602.0l 

Easy Quadrilaterals 262 231 262 DS33602.0l 

Easy Quadrilaterals 263 232 263 DS55602.0l 

Easy Rate Problems 234 228 251 DS23820.02 

Easy Ratio and Proportion 233 228 250 DS03006 

Easy Ratio and Proportion 246 229 256 DS13457 

Easy Rectangles 250 230 258 DS96502.0l 

Easy Rounding 219 227 246 DS13384 

Easy Series and Sequences 215 227 245 DS01503 

Easy Simultaneous Equations 252 230 259 DS97502.0l 

Easy Statistics 214 227 244 DS96720.02 

Easy Statistics 221 227 246 DS38720.02 

Easy Statistics 223 227 247 DS02779 

Easy Statistics 224 227 247 DS69610.02 

Easy Statistics 241 229 254 DS87910.02 

Easy Statistics 248 230 257 DS40410.02 

Easy Statistics 249 230 257 DS93510.02 

Easy Statistics 264 232 263 DS90820.02 

Easy Statistics 265 232 264 DSl 1820.02 

Easy Triangles 261 231 262 DS23602.0l 

Easy Triangles; Perimeter 255 230 260 DS79502.0l 

Easy Triangles; Pythagorean 228 228 249 DS17640 
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Theorem 

Medium Absolute Value 282 234 272 DS05986 

Medium Absolute Value 291 235 277 DSI 1614 

Medium Angles 274 233 269 DS12862 

Medium Applied Problems 273 233 268 DS97030.02 

Medium Applied Problems 277 234 270 DS18630.02 

Medium Applied Problems 278 234 270 DS09642 

Medium Applied Problems 285 234 273 DS10383 

Medium Applied Problems 289 235 276 DS15938 

Medium Applied Problems 290 235 276 DS07206 

Medium Circles 293 235 277 DS17588 

Medium Circles; Pythagorean 266 232 264 DS18502.0l 

Theorem 

Medium Estimation 272 233 268 DS39510.02 

Medium Factoring; Operations with 299 236 280 DS17543 

Radical Expressions 

Medium Inequalities 292 235 277 DS04468 

Medium Inequalities 303 236 281 DS06067 

Medium Interpretation of Tables; 271 233 267 DS17700.02 

Sets (Venn Diagrams) 

Medium Operations with Radicals 283 234 273 DS08306 

Medium Percents 276 233 270 DS73340.02 

Medium Percents 296 236 279 DS17503 

Medium Probability 305 236 282 DS06810 

Medium Properties of Integers 287 235 275 DS04039 

Medium Properties of Integers 306 236 282 DS19208 

Medium Properties of Numbers 294 235 278 DS15863 

Medium Properties of Numbers 297 236 279 DS06785 

Medium Quadrilaterals; Perimeter; 280 234 271 DS03989 

Pythagorean Theorem 

Medium Ratio and Proportion 281 234 272 DS05766 

Medium Rectangular Solids and 268 232 265 DS80602.0l 

Cylinders; Pythagorean 

Theorem 

Medium Second-Degree Equations 304 236 282 DS02899 

Medium Sequences 298 236 279 DS05657 
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Medium Sequences 302 236 281 DS01633 

Medium Simple Coordinate 275 233 269 DS13097 

Geometry 

Medium Simultaneous Equations 286 234 274 DS13907 

Medium Statistics 284 234 273 DS07568 

Medium Statistics 295 235 278 DS03615 

Medium Statistics 300 236 280 DS08307 

Medium Statistics 301 236 280 DS13132 

Medium Triangles 267 232 265 DS20602.0l 

Medium Triangles 269 233 266 DS31602.0l 

Medium Triangles 288 235 275 DS18386 

Medium Volume 270 233 266 DS14602.0l 

Medium Volume 279 234 271 DS08852 

Hard Applied Problems 356 240 300 DS01267 

Hard Applied Problems 370 241 306 DS98530.02 

Hard Applied Problems; Rates 371 241 307 DS07575 

Hard Arithmetic Operations 314 237 285 DS16277 

Hard Arithmetic Operations 326 238 289 DS17112 

Hard Arithmetic Operations 327 238 290 DS17153 

Hard Arithmetic Operations 339 239 295 DS17181 

Hard Arithmetic Operations; 322 237 288 DSl 7147 

Percents 

Hard Circles 328 238 290 DSl 7107 

Hard Circles 330 238 291 DS17095 

Hard Circles 350 240 298 DS16464 

Hard Concepts of Sets 346 239 297 DS06842 

Hard Concepts of Sets; Percents 360 240 302 DS01121 

Hard Coordinate Geometry 332 238 292 DS07715 

Hard Coordinate Geometry 362 241 303 DS12752 

Hard Coordinate Geometry 372 242 307 DS01613 

Hard Exponents 357 240 300 DS17600 

Hard Exponents; Inequalities 343 239 296 DS16461 

Hard First- and Second-Deg ree 331 238 292 DSl 7168 

Equations 

Hard First- and Second-Deg ree 345 239 296 DS16469 

Equations 
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Hard First- and Second-Degree 351 240 299 DS16050 

Equations 

Hard First- and Second-Degree 341 239 295 DS16034 

Equations; Simultaneous 

Equations 

Hard Fractions 315 237 285 DS02474 

Hard Inequalities 324 238 289 DS17150 

Hard Inequalities 335 238 293 DS16044 

Hard Inequalities 348 239 297 DS17136 

Hard Operations with Fractions 367 241 305 DS12187 

Hard Operations with Integers 342 239 295 DS13189 

Hard Operations with Integers 368 241 305 DS13640 

Hard Operations with Real 349 239 298 DS07832 

Numbers 

Hard Operations with Real 352 240 299 DS05519 

Numbers 

Hard Percents 307 236 283 DS60130 

Hard Percents 318 237 286 DS03678 

Hard Percents 325 238 289 DS17151 

Hard Percents 338 239 294 DS16470 

Hard Perimeter 347 239 297 DS17110 

Hard Probability 364 241 304 DS00890 

Hard Properties of Numbers 309 237 283 DS06368 

Hard Properties of Numbers 319 237 287 DS15902 

Hard Properties of Numbers 321 237 288 DS17137 

Hard Properties of Numbers 329 238 290 DS15618 

Hard Properties of Numbers 336 239 294 DS06644 

Hard Properties of Numbers 340 239 295 DS04083 

Hard Properties of Numbers 344 239 296 DS03503 

Hard Properties of Numbers 353 240 299 DS14052 

Hard Properties of Numbers 354 240 299 DSOI 140 

Hard Properties of Numbers 369 241 306 DS13837 

Hard Properties of Numbers 373 242 307 DS01685 

Hard Radicals 312 237 285 DS04474 

Hard Radicals 323 238 289 DS02865 

Hard Rate Problems 361 240 302 DS05302 
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Hard Rectangles 320 237 288 DS02940 

Hard Second-Degree Equations 311 237 284 DS08660 

Hard Second-Degree Equations 355 240 300 DS03308 

Hard Sequences 358 240 301 DSOl 169 

Hard Sequences 359 240 301 DS05518 

Hard Sets 365 241 304 DS06683 

Hard Simple Coordinate 308 236 283 DS02741 

Geometry 

Hard Simplifying Algebraic 337 239 294 DS05637 

Expressions 

Hard Simultaneous Equations 310 237 284 DS13706 

Hard Statistics 313 237 285 DS16456 

Hard Statistics 316 237 286 DS14471 

Hard Statistics 317 237 286 DSl 1003 

Hard Statistics 334 238 293 DS07217 

Hard Statistics 366 241 305 DS04910 

Hard Triangles 333 238 293 DSl 7164 

Hard Triangles; Pythagorean 363 241 303 DS14588 

Theorem 
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