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Foreword

Congratulations! By purchasing this book, you are taking the first step to one of the best decisions you can make—an investment in yourself! In today’s intensely competitive business environment, it is critically important that individuals who want to advance in their careers continue to learn—and obtaining an MBA degree is one of the most effective ways for you to strengthen your analytical and business acumen.

The MBA is a fantastic degree—it will prepare you to pursue a wide variety of career options—and even years after graduation the coursework you have completed in an MBA Program will have given you the breadth of business perspective to switch from marketing to consulting or vice versa, as well as to take on the broad responsibilities of a CEO!

As part of the application process to an MBA Program, you will need to take the Graduate Management Admissions Test (GMAT). As I’m sure you know, the GMAT is a challenging standardized test and therefore you owe it to yourself to present a GMAT score which represents your “best effort.” While your GMAT score results will be but one factor that selective business schools consider when reviewing your application file, for many MBA Programs, and certainly the world’s most selective business schools, your GMAT results are a key element in reviewing your application file. The other key factors in making an admissions decision are the quality of your work experience, academic record, recommendation letters and essays, as well as your interpersonal qualities, in particular your demonstrated leadership skills.

You should also know that a strong score on the GMAT can make a big difference, not only in whether or not you are admitted to a top-tier MBA Program, but that, if admitted, it can greatly enhance the probability that you will receive a scholarship. Essentially, a strong GMAT score, in combination with progressive work experience, solid undergraduate grades, and a positive interview can be the difference between admission to none of your desired MBA programs, and the chance to choose between several attractive MBA Program options.

McGraw-Hill’s GMAT will provide you with a template to help you best prepare to take this challenging test. I urge you to make this investment in yourself—to pursue an MBA—and the first step along this path is to prepare wisely to take the GMAT. This book will give you the tools, techniques and insight into the design of the GMAT so that you can adequately prepare for the test. I have known Jim Hasik for many years and he is a bright and engaging GMAT preparatory teacher. However, what I have always admired most about Jim is that he takes a genuine interest in his students and this same approach is evident in his writings. Stacey Rudnick has contributed her considerable talents and expertise to this book as well. As an MBA career services professional, she brings a deep understanding of the MBA marketplace and a real appreciation for the skills set desired by the most selective MBA Programs and the most prestigious hiring firms. She has worked not only as a Brand Manager for Kodak but also in the career services office for two Top 20 MBA Programs. In addition, while an MBA student at Goizueta Business School, Stacey was one of our most talented student leaders. Co-author Ryan Hackney is a professional writer specializing in educational content. He has two degrees from Harvard University and has worked for the Boston Consulting Group and for an Internet startup.

Jim, Stacey, and Ryan have written this book in a straightforward and easy-to-read manner. It is not designed to teach you everything you ever wanted to know about the GMAT—but instead, is written to tell you everything that you need to know to most effectively prepare for the test. As you prepare to take the GMAT, McGraw-Hill’s GMAT is an ideal place to start. In order to realize your best score, it is critically important that you know the following prior to taking the GMAT.

[image: Image] Understand how the computer-based GMAT is designed and how the test will conform to your specific skill levels

[image: Image] Understand the format of the verbal section questions and the types of analytical problems you will need to solve

[image: Image] Understand the math concepts that you will need to know to perform well on the analytical sections

[image: Image] Understand the structure of the writing assessment instrument and how you will be graded

This book will address all these issues and more. For individuals who completed few quantitative courses in college, or those who lack confidence about their math skills, the math review chapters will be especially important. You should know that MBA Admissions Committees at most top-tier MBA Programs place particular emphasis on an applicant’s quantitative test results. Conversely, if verbal reasoning skills or reading comprehension are not your strong suit, you should spend more time preparing for those sections of the test.

In addition to the theoretical and analytical skills set that MBA studies teach, one of the most valuable aspects of the MBA degree is the lifelong friendships that the MBA Program experience offers. Whether you go to a full-time, part-time, or an Executive MBA Program, your classmates and teammates will make an indelible mark on your thinking—and many will become your lifelong friends. From my own personal experience, I know this to be true.

For the past 21 years, since my own graduation from the University of North Carolina’s MBA Program, I have spent each Labor Day weekend with the six members of my MBA Program study group and their families—it is a time for renewing our friendship. In my 17 years at Emory’s Goizueta Business School I have found the same to be true. I frequently speak with Goizueta alumni, and whether I’m in New York City or Seoul, they speak fondly of seeing classmates at weddings, of new business ventures developed with teammates, and of visiting alumni during their business and personal travels throughout the globe. The MBA Program experience is designed to change and stretch you beyond your comfort zone and it will definitely accomplish that objective. However, it is the network that you build through MBA studies that is the most rewarding aspect of the experience.

Good luck to you on the GMAT and in the MBA application process afterwards, and again, congratulations on your decision to make such a wise investment in yourself.

Sincerely,
Julie R. Barefoot
Associate Dean and Director of MBA Admissions
Goizueta Business School
Emory University
Atlanta, Georgia, USA




McGraw-Hill’s GMAT: Introduction

WELCOME TO THE GMAT

Welcome to the GMAT. Were we saying this to you in person, we might duck after speaking those words. For many people, there’s nothing remotely welcoming about the GMAT. To many business school applicants, the test appears to be the most painful hurdle they must clear in their admissions process, and the one for which their work experience has left them the least prepared.

Yet still they come: tens of thousands of people take the GMAT every year, subjecting themselves to three and a half hours of questions about linear equations, statistics, logic, English syntax, and just what the writer of that obscure passage meant by “shibboleth.” The GMAT can be irritating, but like it or not, it’s an unavoidable bump on the path to an MBA. And it doesn’t have to be your enemy; a high score on the GMAT can help pave the way to a spot in a top business school, which could lead to a very lucrative and rewarding career in brand management, consulting, investment banking, starting your own business . . . but we’re getting ahead of ourselves. You know why you have to take the GMAT. It’s our business to help you make your GMAT score a strong point on your application.

The GMAT tests skills that you use all the time; it just tests them in ways that you probably never encounter in the real world. Every day of your life, you seek out information, analyze arguments, and compare quantities and values. If you’ve graduated from college, you should have been exposed at least once in your life to almost all of the mathematics and syntax concepts that are tested on the GMAT. Your success on the GMAT will be determined in large part by how well you can marshal these skills and half-forgotten concepts for the very specific types of problems presented by the GMAT. This book will help you do just that.

ATTAINING YOUR COMPETITIVE EDGE: McGraw-Hill’s GMAT

Broadly speaking, success in business comes from effectively executing a strategy to attain a competitive edge. What you are looking for in your application to business school is a competitive edge; the GMAT is, after all, a competition between you and every other B-school candidate in the country. There can be a lot of winners in this competition, but you will be compared to each of them, so you must develop a strategy that will help you attain your competitive edge on this vital aspect of the application process. This book will help you develop two different strategies: first, a strategy of preparation for the days, weeks, or months before you take the test; and second, a strategy of execution for when you walk into the testing center and sit down at the keyboard.



McGraw-Hill’s GMAT presents information tailored to those test takers who are hoping for a high score—a score in the mid-600s or higher that will open the doors to the top business schools. While this book presents information on the entire range of subjects and difficulty levels encountered in GMAT questions, we have placed special emphasis on addressing the more difficult question types that high-scoring test takers are more likely to see, such as combinatorics, Boolean mathematics, and parallel reasoning questions. We have observed that the majority of GMAT books on the market today are engineered to provide a medium-sized bump to a medium-range score, and they just don’t get around to addressing the more difficult topics. This book seeks to help applicants develop a competitive edge in their quest to enter the most competitive business schools.

We have also gone a step further and provided you with four chapters to help with the rest of your B-school preparation process. We cover the questions you should ask in selecting a school, the preparation that is needed for the rest of your application (there is more to this than the GMAT), what to expect in graduate business school, and how to think about your job search from the vantage point of an applicant. MBA programs are more than graduate study—they’re professional study—so the point of this, after all, is the rewarding and lucrative job that you will land on the other end.

MEET THE GMAT

Please allow us to introduce you to your new friend, the GMAT. The GMAT is a three-and-a-half-hour writing and multiple-choice test. For many years GMAT test forms were created by Educational Testing Service (ETS), a private company based in Princeton, New Jersey. ETS is famous as the creator of the SAT. However, since January 2006, creating new GMAT test forms has been the job of ACT, Inc., an Iowa-based company that also develops a well-known college admission exam. ACT designs the GMAT in coordination with the Graduate Management Admission Council (GMAC), a consortium of business schools with its headquarters in McLean, Virginia. GMAC provides ACT with guidelines about the type of information business schools are looking for from the GMAT, and ACT turns these guidelines into the test you are going to encounter in the near future.

Administering the test is the job of still another company, called Pearson VUE. This company is the electronic testing division of Pearson Education.

What You Will See

You will probably take the GMAT on a computer at a Pearson VUE test center. You’ll get the specifics about where and when that will be when you register for the test (more on registration at the end of this chapter). The parts of the test are as follows:

[image: Image]



Each of these test sections is covered in detail in the chapters of this book. Add up the minutes and the number of different types of questions you’re going to face. When you take the test, you will spend about four hours in the testing center furiously analyzing, writing, computing, reading, scribbling, reasoning, and, almost certainly, guessing. It’s not an easy test—if it were, business schools wouldn’t use it. But with the proper preparation, you can handle it and make your score work for you.

How the GMAT Is Scored

When you finish the multiple-choice sections of the GMAT, the computer will take about an eighth of a second to calculate your score on those sections. You will then have a choice of either seeing your score—in which case it will be official—or canceling your score without seeing it. Your full score will include:

1. Your quantitative score, from 0 to 60

2. Your verbal score, from 0 to 60

3. Your overall score, from 200 to 800, in increments of 10

4. Your score on the Analytical Writing Assessment, from 1 to 6 in half-point increments (this score requires a human grader, so it will arrive in the mail a few weeks after you take the GMAT)

Your overall score is the one that people generally think of as your “GMAT score.” While it is the most important aspect of your GMAT score from a business school’s perspective, admissions officials will almost certainly look at the other score components, the quantitative score in particular, in order to see how balanced a candidate you are. All four scores will also come with a corresponding percentile number indicating where your score stands in relation to those of all GMAT test takers.

The Computer-Adaptive GMAT

The computer-adaptive GMAT is not the same test as the old paper-based GMAT. When you take the test on a computer, the computer gives you different questions based on how many of the previous questions you have answered correctly. It begins by giving you a question of medium difficulty—which means that ACT expects roughly half of the test takers to answer it correctly and half to get it wrong—and if you answer it correctly, the computer will give you a harder question; if you answer it incorrectly, the computer will give you an easier question. As you answer more questions, the computer will refine its picture of the level of difficulty you are capable of handling. By the end of the test, it should, theoretically, present you with questions at a level of difficulty where you get about half the questions right and half wrong (unless you’re heading for either a very high or a very low score). Obviously, the higher the level of difficulty at which you end a test section, the higher your score will be. You want to see hard questions.



There are a number of reasons why the test makers switched to the computer-adaptive test (hereafter CAT). First, it greatly expands the flexibility of time and place at which a person can take the test; under the old system, there were only a few opportunities per year to take the GMAT. Second, since each person receives what is essentially a unique test, there is much less concern about cheating. Third, the CAT is theoretically a more accurate measure of a test taker’s abilities than the old paper-based test. There are some trade-offs, however, that make the CAT in some ways a more difficult test to prepare for than the old test.

The nature of the CAT means that you will need to employ different strategies to attain your desired score than you would have used for the paper test:

1. The early questions are crucial. On a paper test, all the questions are valued equally, but on the CAT, the earlier questions play a much larger role than the later questions in determining your score range. Answering the first five questions correctly is far more valuable to your score than answering the last five questions correctly, because by the end of the test the CAT has already pretty much decided the general area where your score is going to be. If, for example, you can answer eight or more of the first ten questions correctly, the CAT will peg you as a strong test taker and will give you more difficult questions for the rest of the test. It is worthwhile to budget extra time for the early questions in order to get them right, even if this means you have to guess on some questions at the end. More on guessing later.

2. You can’t skip. The CAT gives you questions based on the results of prior questions, so it will not allow you to skip questions and go back to them later. Technically, you can just go past a question without answering it, but this will count against your score. For this reason, you are better off making your best guess and possibly getting the points for a correct answer. It is in your best interests to answer every question in every section, even if this means you have to guess.

3. You can’t write on the test. You can use scratch paper, so you will need to train yourself to use scratch paper effectively. Using scratch paper is less efficient than writing and crossing out answers on the test paper itself, so do not allow yourself to get into the habit of writing on the tests provided in this or other books. In your practice, always try to recreate the conditions of the actual test as closely as possible. Many test takers find it is helpful to make an answer grid so that they can keep track of which answer choices they have eliminated. It could look like the following:

[image: Image]

4. You have to type the Analytical Writing Assessment essays. This could be an advantage for you if you are a good typist, but it could be a handicap if you don’t often type. See more in Chapter 11, “The Analytical Writing Assessment.”



REGISTERING FOR THE GMAT

One advantage of the CAT is that the GMAT is now far easier to register for than it was in the past. Just grab a credit card or your checkbook and either call up 1-800-717-GMAT or go online at www.mba.com. The registration fee as of late 2009 was $250. Call several weeks ahead of time in order to get the date and time of day you want. You can choose either a morning or an afternoon slot, so pick the time of day you think your mind will be at its best. GMAC will give you all the information you need to show up for your testing slot.

ADDITIONAL PRACTICE

If you seek additional practice on the GMAT, the first place to look is the source itself. On the Web site www.mba.com, you’ll find some computer-based practice tests that use questions from old GMATs. These tests will provide you with a very authentic test experience.

SOME FINAL ADVICE

[image: Image] Read all questions carefully.

[image: Image] Give extra attention to the early questions.

[image: Image] Keep track of your pace (average about two minutes per question).

[image: Image] Use process of elimination to guess strategically if you run short on time.

[image: Image] Practice!

[image: Image] Keep calm!

[image: Image] Good luck!






PART ONE
The Quantitative Section






CHAPTER 1
The Techniques of GMAT Problem-Solving

You are going to see more Quantitative Problem-Solving questions than any other type of question on the GMAT, around 22 out of the 37 Quantitative problems on the test. These questions cover a wide range of mathematical concepts that you almost certainly encountered in high school, but that you might not have studied since. A very easy Problem-Solving question could look like this:

1. A certain standardized test taken by business school applicants demands that the test takers answer 37 quantitative questions within 75 minutes. Which of the following is closest to the average amount of time the test takers can spend on each question?

A. 1 minute, 58 seconds

B. 2 minutes, 2 seconds

C. 2 minutes, 5 seconds

D. 2 minutes, 12 seconds

E. 121.6 minutes

Word problems like this are common on the GMAT. The trick with any word problem is to work step-by-step, making sure you pay as much attention to the words as the numbers, because the words tell you how to do the problem. In this example, you can see from the answer choices that the answer will probably include seconds, so it might be a good idea to turn that 75 minutes into seconds from the start; the GMAT assumes that you know things like “there are 60 seconds in a minute.” So, you have 75 × 60 = 4,500 seconds in which to complete 37 questions. 4,500 divided by 37 equals 121.62 . . . seconds (you can tell from the answer choices that you don’t need to calculate any farther than that), which is closest to 2 minutes, 2 seconds, answer B.

Most problems can be solved in a number of different ways. If, for example, you don’t like long division, you could approach this question in the following way: 75 minutes divided by 37 questions is 2 minutes per question with a remainder of 1 minute. That remainder means that you have 60 additional seconds divided up among 37 questions; you could divide 60 by 37, or you could reason that since 37 is close to 30, and 60 divided by 30 equals 2, then you have about 2 seconds more per question, which is answer choice B, 2 minutes, 2 seconds.

Ponder that answer for a moment. A period of 2 minutes, 2 seconds is plenty of time to calculate a simple arithmetic problem like this one, but would it be enough to calculate the volume of 2 right circular cylinders? Probably, if you dive right in and you remember that the volume of a right circular cylinder = πr2h, but almost certainly not if you need to scramble around in your head for an approach to the problem and a formula that may or may not be right.

Your task, then, is to brush up on your math and work enough practice problems that when you see a question like the following, you’ll know how to answer it correctly in a short enough amount of time that you’ll be able to get to all 37 questions.

2. A certain barrel, which is a right circular cylinder, is filled to capacity with 100 gallons of oil. The first barrel is poured into a second barrel, also a right circular cylinder, which is empty. The second barrel is twice as tall as the first barrel and has twice the diameter of the first barrel. If all of the oil in the first barrel is poured into the second barrel, how much empty capacity, in gallons, is left in the second barrel?

A. There is no empty capacity.

B. 100 gallons

C. 300 gallons

D. 700 gallons

E. 800 gallons

The GMAT would consider this question medium difficult, so if you can solve it already, good for you. If not, don’t sweat it. We will walk through the process.

The answer is D. You don’t know what the actual dimensions of the first barrel are, but you know that the volume of a cylinder = πr2h (r = radius and h = height), and in the case of the first barrel, πr2h = 100 gallons. You don’t know the exact dimensions of the second barrel either, but you know that its height is twice that of the first barrel, so 2h, and its diameter is twice that of the first barrel, and since the diameter of a circle is double the radius, it follows that the radius of the second barrel must be twice that of the first barrel as well, so 2r. The volume of the second barrel, therefore, is = π(2r)2(2h) = 8πr2h = 8 × (πr2h). Therefore, the second barrel has a volume eight times that of the first barrel, so 8 × 100 gallons = 800 gallons. If the 100 gallons in the first barrel are poured into the second barrel, then the remaining empty capacity of the second barrel is 800 gallons minus the 100 gallons, which equals 700 gallons.

THE ANSWERS: NOT NECESSARILY YOUR FRIENDS

The answers can be your friends under certain circumstances. If, for example, the answers to a certain question were as follows:

A. −2π

B. π

C. 2π

D. 4π

E. 8π

then you would know that the number π has to be part of your answer, so you could be sure to include it in your calculations. Noticing this fact ahead of time could also keep you from attempting to make any calculations with an approximation of π, such as 3.14159. It always pays to look at the answers ahead of time to see what form the answer might take.

But, and this is a big old but, you should never trust the answers. They are treacherous and deceitful, and don’t let anyone tell you otherwise. The GMAT test writers work through all of the wrong answers you could come up with—a misplaced decimal here, a misplaced negative sign there—and slip them into the answer choices to lead you astray. Consider the answer choices for our hypothetical barrels of oil:

A. There is no empty capacity: this is for the skeptics out there who assume that this must be a trick question.

B. 100 gallons: this is a number that is already in the question, and it is the answer choice someone would make if he figured that the second barrel is twice the size of the first barrel, or if he misread the question as asking how many gallons are now in the second barrel.

C. 300 gallons: this would be the correct answer if a person figured that the second barrel was twice as high and twice as wide, so therefore it is 2 × 2 = 4 times larger than the first barrel.

D. 700 gallons: this is the correct answer.

E. 800 gallons: this is the capacity of the second barrel; a person could easily reach this second-to-last step, see this answer, and mark it down without actually finishing the question.

The GMAT test writers think up misleading answers for every question, and they test out different wrong answers on actual test takers to see which ones they are most likely to fall for. Yes, this is sneaky. And yes, it makes the test more difficult. The only ways to combat this sneakiness are to

1. Know your stuff, i.e., work lots of practice problems.

2. Read the questions very carefully and know what is being asked.

3. Check your work as you go.

Plugging in the Answers

There is one more situation in which the answers can be your friends, sort of. Sometimes you just can’t work out the problem in a straightforward way. You’ve read the question three times, and you just can’t figure out how to set up the equation. In this case, and particularly if there is algebra involved, you can plug in the answers and see if one fits. For example, say that you see the following question:

What number when multiplied by [image: Image] yields [image: Image]?

[image: Image]

The direct way to solve this problem is with algebra: [image: Image], and solve for n. But what if all of the algebra you know, in the heat of the testing frenzy, immediately flies out of your brain? The GMAT has been known to do this to people. Should this happen to you, you have another option: simply multiply each of the answers by [image: Image] until one of them yields [image: Image]. The answer, then, is simply a matter of reaching choice C and determining that [image: Image].

You can solve quite a few problems in this reverse way. If the straightforward approach isn’t working for you, take a few moments to see if you can work backward from the answers. We will explain several problems this way throughout the book, to help you learn and master the approach.

The Most Common Answer Theorem

This isn’t really a theorem, in the formal sense. It is a technique for guessing if you can’t eliminate more than one or two answer choices. It doesn’t work all the time, but it works on Problem-Solving questions far more often than it probably should. Here’s what you do: if you don’t know which answer to choose, pick the one with the most elements in common with the other answer choices.

What does this mean? Consider the following answer choices:

[image: Image]

If you don’t have any idea which answer is correct, for this question you should pick choice A. Why? Because it has the most in common with the other answers. All of the choices involve the expression 2x + 3y, so that obviously is part of the answer. Three out of five choices involve fractions, so the correct answer probably contains a fraction. Two choices contain the number 7. There are no other similarities between the answer choices. Choice A combines the fraction and the number 7, so it has the most in common with the other answer choices. Therefore, it should be your choice.

Other elements of similarity to look for include the following:

[image: Image] Are there more positive or negative answer choices?

[image: Image] Are there more answer choices with fractions (or decimals) or integers?

[image: Image] Do some answer choices contain exponents/square roots/a certain variable/π or some other element?

This technique does not work all the time, or even half of the time. You are still guessing. But it generally works more than 20% of the time, and any technique that can potentially improve your score is worth knowing. This technique is also helpful on Sentence Correction questions. It offers no help for Data Sufficiency questions.

The reason this technique works is that the question writers attempt to write incorrect answers that look like the right answer. As we stated earlier, the writers work through all of the mistakes that you could make and include answer choices that include those mistakes. These tempting-but-wrong answers tend to contain elements in common with the correct answer. Thus, the Most Common Answer Theorem works more often than it should. Sometimes, even when the answers try to be treacherous and deceitful, they wind up being our friends anyway.

PROBLEM-SOLVING TIPS

Keep the following tips in mind as you work through the GMAT.

[image: Image] As you proceed, check each step. Do this quickly, but make sure that you check your work as you go. Take a page from manufacturing management: it’s easier to build the quality into the process from the start than to inspect it in later. Keeping your calculations on track is a matter of arithmetic and algebraic practice, so if your day job doesn’t involve math, you’ll want to spend some time getting familiar with this sort of thing again. Work as quickly as you can, but not so quickly that your error rate increases. You should try to gauge your maximum effective rate through repetitive work with practice tests and problem sets.

[image: Image] Can you see clearly that the step is correct? If not, you may have a problem. Many GMAT questions—for that matter, many standardized test questions in general—feature incorrect answer choices built around classic process errors. Move a decimal point when you shouldn’t? That answer will show up. Assume that the diagram is to scale when it isn’t? The result of that mistake will be in the list as well.

[image: Image] Can you prove that it is correct? Proof is sometimes difficult to come by on the GMAT. Proving that something is correct is both satisfying and relieving. As long as you haven’t committed some gross conceptual error, you will probably be able to move on to the next question with some peace of mind. The problem is that you won’t always come away with this sense of finality. The “what is the next number in the sequence” problems are a good example of this. You may not be able to prove mathematically that the next number in the sequence is, say, answer choice B. With only two minutes in which to work, you won’t want to try. Then again, comfort with analytical ambiguity is an important attribute of management consultants and financial managers, so get used to some level of ambiguity.

[image: Image] Did you use all the data? Red herring is not just a name for an Internet business magazine; it’s also the name for a misleading bit of information that seems useful, but that has no real use in solving a problem. (The term red herring may have derived from the red ink in which the disclaimers on securities prospectuses used to be written—the implication of the term was that the prospectus was valuable mostly as a way to wrap fish.) Red herrings occasionally appear on Problem-Solving questions, and they are the name of the game in Data Sufficiency. Since you’ll be looking at both types of questions mixed together, you’ll need to adjust your strategy as you go. In general, when working Problem-Solving quantitative questions, you will need to use all of the pieces of information the question gives you. If you have not used all the data, check over your work again. You may very well have worked the problem correctly, but it’s worth another look.



Looking Back

The last task, if there is time, is to examine the solution that you have obtained. In the first five questions, you should absolutely check your answers, because these early questions carry a disproportionate weight on your score. Toward the end, if you’re running short on time, you’re probably better off trusting your work and moving on so that you’ll have a chance on every question. If you have the time, here are some questions to ask:

[image: Image] Does the answer make sense? In retrospect, was the answer obvious, or a little too obvious? Remember: those false answer choices are not picked randomly; they’re the result of quite a bit of thought by people who get paid to think of ways to trip up test takers. If you found your answer very quickly, you may want to spend a little more time on the problem. And if the scope of your answer doesn’t seem to make sense in the context of the question—for example, if an answer tells you that a convenience store sells its candy bars for $55 apiece—then you might want to check over your numbers.

[image: Image] Can you check the result? Before you work through all your math again, try to find some quick check that could disprove your conclusion. Is the angle just too big for that triangle? Does the value fit into an earlier equation in your solution? If not, consider how much time it will take to start over again. If you can find the discrepancy quickly, then zoom in on it and get the right answer. If you spend 30 seconds gazing blankly at the question without any further insights, it’s time to put down an answer and move on.

[image: Image] Can you derive the solution differently? More than a few GMAT questions will be susceptible to more than one problem solving technique. After you’ve used one, the others may appear more obvious. If you can see another method, and can use it quickly, consider using it to check your answer.




CHAPTER 2
Data Sufficiency

INTRODUCTION

Data Sufficiency problems make up about two-fifths of the quantitative questions on the GMAT. These questions are probably not like any test problem you’ve encountered before, but they do involve thought processes you use all the time. They don’t ask you to answer the question; instead, they ask you to determine whether or not you can answer the question with the information given. Consider the following question:

What is the minimum GMAT score, on the 200–800 scale, that an applicant must have in order to gain acceptance to the UltraTech Management School, a prestigious, nonaccredited business school?

(1) The UltraTech Management School charges $8,000 per semester for tuition.

(2) The UltraTech Management School accepts any applicant that has taken the GMAT and paid the application fee.

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.

So, how would you answer a question like this? First, you read the question stem—that’s the part at the beginning that ends with a question mark:

What is the minimum GMAT score, on the 200–800 scale, that an applicant must have in order to gain acceptance to the UltraTech Management School, a prestigious, nonaccredited business school?

So what is the question asking for? A single number, within the range of 200–800, that corresponds to the minimum GMAT score an applicant must have to get into the business school. If the information the question gives you allows you to determine that number, then the statement or statements containing the information are sufficient to answer the question. If a statement does not allow you to determine that number, then it is not sufficient. Most Data Sufficiency questions will ask either for a number, as this question does, or for a “yes” or “no” answer. If the information at hand can allow you to produce one and only one answer, or if it provides a definitive “yes” or “no” under all conditions, then it is sufficient. If the answer is “yes” under some conditions but “no” under others, then the information is insufficient.

AD or BCE

All Data Sufficiency questions offer you the same five answer choices—the choices provided for the question just given. You need to memorize these answer choices cold before you walk into the test. In fact, do it now.

Done? Good. Now, the fact that every Data Sufficiency question offers the same answer choices means that you can approach each one the same way. You read the question stem. You figure out what it is asking. Then you read statement (1). From here on, it’s AD or BCE.

What this means is that if statement (1) is sufficient, then the answer to the question will be either

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

or

D. EACH statement ALONE is sufficient.

If statement (1) is sufficient, then A and D are the only possible answers. You can cross the others off your list right now. On the other hand, if statement (1) is not sufficient, then the answer cannot be A or D. Now, let’s consider the question given. Is statement (1) sufficient?

(1) The UltraTech Management School charges $8,000 per semester for tuition.

Well, no. The amount of tuition has nothing to do with the minimum acceptable GMAT score for this school, so there is no way that statement (1) will allow you to determine the single number that the question stem requires. Therefore, the answer must be one of the following:

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.

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

Once you’ve determined whether or not statement (1) is sufficient, you move on to statement (2). We are now considering B, C, and E. Let’s examine statement (2):

(2) The UltraTech Management School accepts any applicant that has taken the GMAT and paid the application fee.

Is this statement sufficient? It tells us that accepted applicants must have taken the GMAT, so therefore they must have a score somewhere on the 200–800 scale, but it does not explicitly identify a minimum score. But a minimum score is implicitly stated here, because if the school is willing to accept anyone who has taken the GMAT and paid the application fee, then it has a de facto minimum GMAT score of 200. There’s the single number we were looking for—200. It doesn’t really matter what the answer is, what matters is whether or not we can answer the question. Since we can find one and only one answer to the question, statement (2) is sufficient to answer the question. The answer to this particular Data Sufficiency question must be

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



If statement (2) alone is enough to answer the question, then the answer cannot be C or E. Each of these answer choices is mutually exclusive. Once you get the hang of these answer choices, you can develop a rhythm for approaching Data Sufficiency questions and dispatching them quickly and accurately.

Many test takers find it helpful to visualize the Data Sufficiency process as a decision tree:

[image: Image]

The Data Sufficiency Decision Tree

Every Data Sufficiency question should be answered with the same technique: by asking yourself the two or three questions listed in the flowchart. After you’ve practiced this technique on a few dozen questions, it should become second nature. We stress the importance of practice for all types of GMAT questions, but practice is doubly important for data sufficiency. People who have not internalized the Data Sufficiency decision tree tend to flounder around when they see these questions, and burn up precious minutes trying to figure out the answer choices instead of figuring out the questions themselves.

THE INTENT BEHIND THE QUESTION TYPE

Many people find Data Sufficiency questions to be strange and somewhat annoying. In some ways, though, they are more similar than Problem-Solving questions to the kinds of management problems people in business school and actual businesses face:

1. In school you will find yourself digging through vast piles of information. You may need, on any given night, to read several 16-page case studies, run a series of numbers several times, write up position papers, and (if you’re foolhardy enough to try a really serious finance program) then turn to several problem sets involving efficient frontiers and swap-pricing calculations. It can get insane at times. If, however, you have the ability to sort quickly through what is essential and what is not, you can manage the workload.

That’s really what the Data Sufficiency questions are designed to uncover: whether you can manage workload time-efficiently without having to work through the details of every calculation. Some of the more challenging Data Sufficiency questions don’t involve calculation at all, but rather demand that you glance at a problem and evaluate a series of standard questions accurately. That skill can really help you survive a top-flight MBA program.

2. After school, even if your quantitative workload decreases, you’ll (hopefully) one day find yourself at the head of the mahogany conference table making the Big Decisions. Management jobs bring a wide breadth of responsibilities over areas where you’ll have to listen to the answers generated by other people. When some consultant or engineer is explaining why this or that will work or can’t happen, you probably will not have the time to run the numbers yourself, so you will have to have a sense of whether the numbers could or could not work out as described. A sense for the possibilities and constraints in numbers is an invaluable tool for any business executive.

WORKING DATA SUFFICIENCY PROBLEMS EFFICIENTLY

The key to working Data Sufficiency problems efficiently is to master the decision tree—remember, AD or BCE—and to work problems only as far as is necessary to determine their sufficiency. In some situations, such as those involving algebraic linear equations, you can tell that the problem is solvable even if it would take a long time to solve. We’ll discuss these types of equations in the algebra material in Chapter 4.

There are a few useful things to know about how the test writers compose Data Sufficiency questions. For example, when a Data Sufficiency question starts with is, are, or does, you are trying to find a yes or no answer, rather than a number. A statement is sufficient as long as it gets you a definite yes or no; either one means you have enough information to answer the question. If you can get both a yes and a no depending on which numbers you use, that statement is not sufficient.

This is important to note because it is easy to confuse a yes answer with the statement being sufficient to answer the question. These questions may seem more complicated than other Data Sufficiency questions, so be sure to take your time and keep track of your work on your scratch paper. With practice, you will become used to this format and it will no longer seem confusing.

Also, when the answer to a question is D—“EACH statement ALONE is sufficient”—the answer provided by both statements will be the same; you should not see a situation in which one statement leads to a yes and the other statement to a no, or where one statement leads to a 6 and the other to a 7. There is no reason why ACT could not create a question in this way—the directions and the answer description for D would not disallow it—but past questions have generally followed this pattern of consistent answers.

Trickery

The test writers get tricky sometimes—well, most of the time—in the construction of the sufficiency statements. They might, for example, provide a partial but insufficient solution in statement (1) and then provide the missing pieces in statement (2), leading most test takers to pick C, “BOTH statements TOGETHER are sufficient, but NEITHER statement ALONE is sufficient.” The tricky part is that the pieces provided in statement (2) may be sufficient on their own to solve the problem, so the answer is really B, but the test taker was primed from statement (1) to look for a specific piece of information in statement (2). Here is a simple example:

If x and y are nonzero integers, is [image: Image] an integer?

(1) x = 5

(2) y = x

A careless test taker might reason as follows: statement (1) alone is not sufficient because it says nothing about y, but it gives half of the puzzle. Statement (2) gives us the other half by allowing us to conclude that y = 5, and therefore [image: Image], which is an integer. Therefore, the answer is C.

The problem here is that the answer is actually B. Statement (2) alone is sufficient to answer the question, because a nonzero integer divided by itself will always equal 1, which is an integer. It doesn’t matter that statement (2) filled in the pieces for statement (1); what matters is that statement (2) alone is sufficient. This question is not mathematically difficult, but many test takers would incorrectly answer C, just as the test writers intended. The only way to guard against this sort of trickery is to evaluate each statement apart from the other before you ever consider how they might be combined.

Guessing

You should be able to avoid completely random guessing on Data Sufficiency questions. The decision tree is a formalized process of elimination that should substantially limit your choices if you can determine the sufficiency of just one statement.

If you do need to guess blindly, try to resist your initial impulse to pick C or E. Most test takers, when baffled by Data Sufficiency questions, tend to pick C or E because they look more complicated. ACT knows this, and designs the difficult questions with this in mind. Remember, difficult questions are just as likely to have A, B, or D as an answer. C or E might very well be the correct answer for a really puzzling question, but keep in mind that ACT might have crafted the question to steer you that way. Look through the statements again, and try to determine the sufficiency of at least one of them before you make a guess.

When It’s Not AD vs. BCE

And speaking of guessing, what do you do if you can’t tell whether statement (1) is sufficient? Should you just give up and pick E? Well, no . . . Now it’s time for some extra credit. It is possible to start the decision tree with either statement (1) or statement (2), depending on which one is easier for you to evaluate. If you start with statement (2) and it is sufficient, the only possible answers are B and D (rather than A and D). If statement (2) is not sufficient, the only possible answers are A, C, and E (rather than B, C, and E).

If that sounds really confusing, just remember that if you ever have to start the decision tree with statement (2), just flip A and B.



Application Problems

Lest we scare you off of C and E answers entirely, we have to state that they still each make up about 20% of the Data Sufficiency answers, the same as the other answer choices. To show that we have no hard feelings against these answer choices, here are two application problems that demonstrate how you might encounter an answer of C or E.

1. x + y = 8. Does x = 3?

(1) 2x + z = 8

(2) 3y − 4 z = 7

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.

Solution. So what’s the answer? Start with the question stem. You’re looking for a yes or no answer, does x = 3? Let’s examine statement (1):

(1) 2x + z = 8

Is it sufficient? No, because it does not give us a unique value for x. The statement could be true if x = 1 and z = 6, or if x = 3 and z = 2; the answer to the question might be yes or no—at this point we cannot say. So cross A and D off your list; it now has to be either B, C, or E. Let’s move on to statement (2):

(2) 3y − 4z = 7

Is it sufficient? No. If it gave us a unique value for y, that, in conjunction with the question stem, would be sufficient to answer the question yes or no, but statement (2) gives us no unique value for y. The statement could be true if y = 5 and z = 2, or if y = 0 and [image: Image] (remember, the question stem never said that the variables were integers, whole numbers, or positive numbers; you should consider all possibilities). Therefore, statement (2) alone is insufficient, so the answer must be C or E. The step now is to consider whether the statements in combination, together with the question stem, can provide a definitive yes or no.

You now have three equations and three variables. Since none of the statements is a restatement of any of the others—which has to be true, since they all have different pairs of variables—you actually have enough information right now to solve for x. Since you know that you can solve for x, you know that you will be able to answer the question, so you could just stop here with the assurance that answer C is the correct answer. But since we haven’t covered algebra yet, let’s work it out here for fun.

First, let’s get rid of the z, since it isn’t in the question stem. If you multiply 4 times both sides of the equation in statement (1), 2x + z = 8, you get the equation 8x + 4z = 32, and if you then add both sides of this equation to the two sides of the equation in statement (2), 3y − 4z = 7, you get the equation 8x + 3y = 39.

[image: Image]



Now, multiply −3 times both sides of the equation in the question stem to get −3x − 3y = −24, and add both sides to both sides of our last equation:

[image: Image]

The only solution to the equation 5x = 15 is x = 3. So, although we technically did not have to arrive at this specific result, or even to know specifically whether the answer was yes or no as long as we knew that we could find out, we now have a definitive, resounding yes to the question, and a definitive and resounding C.

2. Is city A closer to city B than it is to city C?

(1) City C is 197 miles from city A.

(2) City C is 163 miles from city B.

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

Solution. The first step is, look at the question stem. You need to compare two distances, and you’re looking for a definitive yes or no: Is city A closer to city B than it is to city C? Now move on to statement (1):

(1) City C is 197 miles from city A.

Is this statement sufficient to answer the question? No, because it gives us only one of the two distances we would need to answer the question. The other distance we need is the distance between city A and city B. Since statement (1) alone is insufficient, you can cross off answer choices A and D. Let’s move on to statement (2):

(2) City C is 163 miles from city B.

Is this statement sufficient? No, because it does not give us either of the two distances we would need to answer the question. So the answer cannot be B; the only options left now are C and E. What happens if we combine the statements? You could draw a diagram that looks like this:

[image: Image]



What do the laws of geometry tell us about this diagram? Without knowing any angles, they don’t tell us very much. We could infer that the maximum possible distance between A and B is 163 + 197 = 360 miles and that the minimum possible distance between A and B is 197 − 163 = 34 miles. Clearly, city A could be closer to either city B or city C; we just can’t tell with the information given. We have a name for the answer to questions like this. That name is E.

PRACTICE PROBLEMS

Now that you’ve gotten a little more confident, we’re going to give you the opportunity to practice “without the training wheels.” When you want to check your work, you can turn to the solutions at the end. If you aren’t familiar with some of the mathematical concepts, make a note to pay particular attention to that chapter in this book; this practice set covers a wide range of topics tested on the GMAT.

On all data sufficiency problems, the answer choices are the same (as you’ve learned). We’ve put them here for your reference.

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.

1. Is x an integer?

(1) x is evenly divisible by [image: Image].

(2) x is evenly divisible by 2.

2. What is the ratio of 2a to b?

[image: Image]

(2) a + b = 5

3. What is the average of a list of n consecutive integers?

(1) The smallest number in the list is 5.

(2) n = 8

4. Is s = r?

(1) s2 = r2

(2) s is positive.

5. In triangle ABC, what is the length of AB?

(1) The length of BC is 5 and the length of AC is 12.

(2) Angle C = 90°.



6. If there are only red, blue, and green marbles in a jar, what is the ratio of red to blue marbles?

(1) The ratio of red to green marbles is 2:3.

(2) The ratio of green to blue marbles is 6:5.

7. Over a holiday weekend, a certain car dealer sold off [image: Image] of the cars on its lot. If the cars sold for an average of $6,000 each, how many cars were on the dealer’s lot at the beginning of the weekend?

(1) The average value of the remaining cars on the lot is $5,000.

(2) The car dealer made $48,000 in car sales over the weekend.

8. What is the value of [image: Image]?

[image: Image]

(2) h = 5g

9. Was the price of a certain stereo in March greater than its price in May?

(1) The price of the stereo in March was 80 percent of its price in April.

(2) The price of the stereo in April was 120 percent of its price in May.

10. If the square root of t is a real number, is the square root of t positive?

(1) t > 0

(2) t2 > 0

11. If the ratio of brown cars to blue cars in a certain parking lot is 2:3, how many brown cars are in the lot?

(1) There are 15 blue cars in the lot.

(2) There are 25 cars total in the lot.

12. What is the value of f2 − g2?

(1) f = − g + 8

(2) f = g − 2

13. A shelf contains only books of poetry, short stories, and nonfiction. If Jana draws a book randomly off the shelf, what is the probability that the book will be nonfiction?

(1) There are 15 books on the shelf.

(2) There are 4 books of poetry and 5 books of short stories on the shelf.

14. A job opening was posted in September and again in January. In September, the number of applicants for the position was 60. What was the percent change in the number of applicants from September to January?

(1) The number of applicants in January was one-third the number of applicants in September.

(2) The number of applicants in January was 20.



15. Is a3 > 20?

(1) a4 > 80

(2) a5 > 200

16. What is the length of a side of a certain cube?

(1) The volume of the cube is 27.

(2) The surface area of the cube is 54.

17. How many prime factors of x are also prime factors of y?

(1) x = 30

(2) y is a multiple of x.

18. Is m > 0?

[image: Image]

(2) m3 = 64

19. What is the value of [image: Image]?

[image: Image]

(2) v > 0

20. There are twenty students in a class, all of whom scored between 0 and 100 on their final exams. If the class average was 85, how many people scored below the average score on the exam?

(1) Twelve people in the class scored higher than an 85.

(2) The lowest eight scores added up to 640.

Solutions

1. B. A reminder: The question stem starts with is, so this is a yes or no problem. The first step is to determine whether statement (1) is sufficient, which we can do by trying out some real numbers. If x is 2, which is evenly divisible by [image: Image], then the answer would be yes. But if x were 1.5, which is also evenly divisible by [image: Image], then the answer would be no. Since you can get either yes or no, statement (1) is not sufficient and you should cross off A and D.

Now let’s move on to statement (2). There are no non-integer numbers that are divisible by 2, so yes is the only possibility. Statement (2) is sufficient, so we can eliminate C and E, and the correct answer is B.

2. A. Statement (1) says that [image: Image]. We are looking for the ratio [image: Image]. If you substitute 2 for [image: Image] in that ratio, you get 2 times 2, which equals 4. Statement (1) is sufficient. Cross off B, C, and E.

How about statement (2)? Remember, you have to forget about the information you got from statement (1). Since there are several values for a and b that would add up to 5, let’s try a couple of variations to see if we always get the same ratio. If a is 3 and b is 2, the ratio of 2a to b would be 6:2 or 3:1. But if we used a = 2 and b = 3 instead (and nothing tells us that we can’t), the answer to the question stem becomes 4:3. When we can get different answers, we can tell the statement is not sufficient, so we can eliminate D. A is the correct answer.

3. C. Statement (1) tells us the smallest number, but not how many numbers are in the list. It is not sufficient. Cross off A and D.

Statement (2) tells us the value of n, so the question becomes: What is the average of a list of 8 consecutive integers? Since those integers can be large, small, or even negative, we have no way to tell what the average is. Statement (2) is not sufficient, so we can eliminate B.

Now let’s put the two statements together. If we know that 5 is the smallest number in a list of 8 consecutive numbers, then we can easily reconstruct the list and find the average. So the statements are sufficient when put together, and the answer is C.

4. E. Here’s another question that is looking for a yes or no answer. Statement (1) allows for both positive and negative values of both s and r, so we cannot tell if s = r. Statement (1) is not sufficient; cross off A and D.

Statement (2) just tells us that s is a positive number; we don’t know anything about r at all and cannot tell if they are equal; statement (2) alone is not sufficient. Let’s eliminate B.

What if we combine the two? Statement (2) tells us that s is positive, but r could still be either positive or negative. We still cannot tell if they are equal, so the answer is E.

5. C. Statement (1) alone is tempting if you are familiar with the right triangles that tend to be tested over and over on the GMAT; however, we don’t know from statement (1) that ABC is a right triangle, so we should cross off A and D.

With only statement (2), we certainly don’t have enough information to answer the question, so B can be eliminated. Together, though, we can complete the picture of a right triangle with two known sides, which means we can figure out the third side using Pythagorean Theorem, and our answer is C. (Since the squares of the two legs add up to 169, the hypotenuse is 13.)

6. C. Statement (1) doesn’t give us any information about the number of blue marbles at all. It is not sufficient and we can cross off A and D.

Statement (2) doesn’t give us any information about the number of red marbles, so we can eliminate B.

When we combine both statements, we have ratios that involve all three colors of marbles. Let’s see what happens when we use some real numbers. If there are 6 green marbles, then there are 4 red marbles and 5 blue marbles, making the ratio of red to blue marbles 4:5. If we used a different number for the green marbles—say, 12—we would end up with the same ratio of red to blue. This happens frequently with relative numbers such as ratios, proportions, averages, and probability; keep in mind that you don’t always have to know the actual numbers to know the ratios.

Statements (1) and (2) together are sufficient, so the answer is C.



7. B. Given statement (1) alone, we only know average values of both the cars that were sold and the cars that remained; the dealer could have sold 4 cars and had 1 left, or sold 8 cars and had 2 left, or an infinite number of other options. So we can eliminate A and D.

With statement (2), we are able to find the number of cars sold by dividing the total sales by the average price. 48,000/6,000 = 8, so the dealer sold 8 cars. Since that is [image: Image] of the cars on the lot, the dealer started off with 10 cars. Statement (2) is sufficient, so the answer is B.

8. E. Statement (1) doesn’t tell us about g at all, so it is insufficient, and we can cross off A and D. Similarly, statement (2) doesn’t tell us about f, so we can eliminate B. If we put the statements together, we have only two equations for our three variables, so we still cannot solve. Since the statements together are not sufficient, the answer is E.

9. C. Again, this problem is looking for a yes or no answer. Statement (1) doesn’t tell us anything about the May price, so it is not sufficient. We can cross off A and D.

Statement (2) doesn’t tell us anything about March, so it is not sufficient and we can cross off B. With both statements together, we know relative prices, and no matter what numbers we were to assume, the May price ends up slightly higher than the March price. So the answer is definitely no, meaning that both statements together are sufficient, and the answer is C.

10. E. This question is looking for a definite yes or no answer. Statement (1) is not sufficient since all it tells us is that t is a positive number. Unless the radical sign [image: Image] is used, a positive number has two square roots, a positive root and a negative root. For example, if t is 4, then it has two square roots, 2 and −2. So we can eliminate A and D.

With statement (2) alone, we don’t get much more information; all it really tells us is that t is a positive number (it cannot be negative, since the square root of a negative number is a complex number, not a real number). So again, t could be 4, and its root could be either positive or negative. So we can eliminate B. Putting them both together doesn’t tell us whether the square root of t is positive either, so our answer has to be E.

11. D. When we evaluate statement (1), we can tell that there are 10 brown cars in the lot, because that’s the only number that would give us a ratio of 2:3 if there are 15 blue cars. So we can eliminate B, C, and E.

Taking statement (2) alone, we can tell that we have 15 blue and 10 brown cars in the lot, because those are the only numbers that would add up to 25 and give a ratio of 2:3. So either statement is sufficient on its own, which means D is the correct answer.

12. C. When we see a quadratic formula like f2 − g2, we almost always want to simplify it to see its parts better. This formula simplifies into (f + g)(f − g), so if we can get values for each of those parenthetical statements, we can calculate the value of the whole. Statement (1) gives the value of f + g when it is rearranged, but doesn’t give the value of f − g. We can cross off A and D.

Statement (2) gives the opposite: the value of f − g only. So it is not sufficient on its own—we can cross off B—but the two statements are sufficient together, so C is the correct answer.



13. C. Statement (1) doesn’t tell us anything about the breakdown of the different types of books, so we don’t know how likely Jana is to draw a non-fiction book. Eliminate A and D.

Statement (2) alone doesn’t tell us anything about the number of non-fiction books. So we can eliminate B.

Putting the statements together, we can tell that there are 6 non-fiction books on the shelf by subtracting 4 and 5 from 15. Therefore, Jana has a [image: Image] or [image: Image] probability of drawing a non-fiction book at random, and our answer is C.

14. D. Statement (1) lets us find the number of January applicants (20) and then we can find that the percent change in applicants was [image: Image], so it is sufficient and we can eliminate B, C, and E.

Statement (2) tells us the same thing; it is also sufficient, so we can cross off A and we are left with D.

15. B. Here’s another question that is looking for a yes or no answer. Statement (1) allows for both positive and negative values of a, so it is not sufficient, and we can cross off A and D.

Statement (2), on the other hand, tells us that a is positive and must be a value of at least 3. If a > 3, then the answer to the question stem must always be yes. Therefore, statement (2) is sufficient, and our answer is B.

16. D. Statement (1) tells us that the length of a side of the cube is 3, since the volume is just the length of one side cubed. So we can cross off B, C, and E.

Statement (2) is a little trickier, since surface area is generally a less familiar concept. If the surface area of the whole cube is 54, then the area of each one of the 6 faces is 9. That means each side is 3, so statement (2) is also sufficient, and our answer is D.

17. C. Statement (1) tells us nothing about the prime factors of y, so it is not sufficient on its own. We can eliminate B, C, and E. We do know at this point, though, that the set of prime factors in question is {2, 3, 5}.

Statement (2) on its own tells us nothing about the prime factors of x, so it is not sufficient on its own. We can eliminate B.

Putting them together, we can see that all of the prime factors of x would also be prime factors of y, so they have those same three prime factors in common. Since the statements are sufficient together, then answer is C.

18. B. Statement (1) is not sufficient because m could equal either 4 or −4, giving us either a yes or a no. So we can eliminate A and D.

Statement (2) tells us that m has to be positive 4, so it is sufficient, and our answer is B.

19. A. Statement (1) tells us the value of the reciprocal of [image: Image] or [image: Image]. That means [image: Image] has to equal [image: Image], so statement (1) is sufficient and we can eliminate B, C, and E.

Statement (2) alone tells us nothing about w and very little about v, so it is not sufficient. A is our answer.



20. E. Statement (1) is tricky because it implies that eight people scored lower than 85, but in fact, it is possible according to the question for some people to have scored exactly an 85, so it is not sufficient and we can eliminate A and D.

Statement (2) doesn’t really give us any information; it tells us that the lowest eight scores had an average of 80, but we don’t know how many of those scores were below 85. So we can eliminate B.

Putting the statements together, we can tell that 12 people made above an 85 and the 8 others had an average of 80, but we can’t tell how many of the 8 were below an 85, so we have to eliminate C. E is our answer.
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The range
The standard deviation

is the average of a set, or the sum of its values divided by the number
of elements.

is the middle value of a set. Note that if there s an odd number of
elements in the set, the median will be in the set, but if there is an even
‘number of elements, the median will be the value halfway between the
two middle-most elements.

is the most common element in the set. Note that there may be more
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isthe span of the set. It s the smallest value subracted from the largest.

is:ameasure of the degree (o which the values in a set are spread out
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Quality

Sample Bullet Point

Teamuwork and coordination

> Led a cross-functional team of 12 from marketing, sales,
engineering, and finance to resolve successfully our second-
largest customer's most significant quality issue.

Analytical and quantitative
rigor

> Developed a new production cost reduction method for the
firm, and successfully tested itin four client engagements.

Communication skills

> Wrote six speeches for Deputy Sccretary of Defense Paul
Wolfowitz.

Patten of accomplisments

> Ranked among the op three sales associares ina region
with over 100) three years outoffour.

Strategic thinking and
planning

> Surveyed the automated widget market for potential
acquisition candidates, and recommended the two that the
firm subsequently acquired.

Global orfentation
(cross-cultural)

> Negotiated long-lead supply contracts with Brazilian
aircraft parts manufacturers (in Portuguese).
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Analytical Writing
Assessment
Analytical Writing
Assessment
Optional Break
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Verbal

1“Analysis of an Issue”
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metric against that of your competition
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communications channels to generate publicity and influence
public perceptions
Generating transactions
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American Graduate School of International Management (Thunderbird) 1
Michigan State University (Broad) 1
Lake Forest Graduate School of Management 1
Northwestern State University of Louisiana 1
Drexel University (LeBow) 1
La Salle University. 1
Georgia State University (Robinson) 1
Lehigh University 1
No MBA at all 70
Total 9

Source. USA Today, April 7, 2005.
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