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

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

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

[image: arrow] 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:


	Section
	Number of Questions
	Number of Minutes


	Analytical Writing
	1 "Analysis of an Issue"
	30


	Assessment
	 
	 


	Analytical Writing
	1 "Analysis of an Argument"
	30


	Assessment
	 
	 


	Optional Break
	 
	10


	Quantitative
	37 Multiple-Choice

~15 Data Sufficiency

~22 Problem-Solving
	75


	Optional Break
	 
	10


	Verbal
	41 Multiple-Choice

~12 Critical Reasoning

~14 Reading Comprehension

~15 Sentence Correction
	75




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: t0xii-01]

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."

ACHIEVING YOUR GOALS ON THE GMAT

Your success on the GMAT will result from three separate types of skills, all of which can be improved through preparation:

1. GMAT skills. These are the combination of knowledge and ability that allows you to find the correct answers to GMAT questions. The chapters in this book give specific guidance on these skill areas, and the practice tests allow you to put these skills into action. GMAT skills include:

a. Math skills: geometry, algebra, compound interest, and so on.

b. Reading quickly and retaining information

c. Breaking down arguments

d. Grammar skills

e. Writing skills, and so on; as we mentioned above, it's a long test

2. Pacing and endurance. The GMAT is both a sprint and a marathon. You have less than two minutes, on average, for each verbal question and barely two minutes for each quantitative question. With unlimited time, you, and most test takers, would get most of the questions right. You don't have unlimited time, however, so it is essential that you develop the ability to work through these questions very quickly so that you can put your GMAT skills to their best use. Speed, however, is not enough; at nearly four hours in length, the GMAT requires that you have extraordinary mental stamina so that you to stay focused throughout the test. The best way to prepare yourself for the pacing challenges of the GMAT is to take several practice tests while observing strict time limits.

3. Guessing technique. Everybody has to guess sometimes. You may not be sure about the mathematical point in question, you may not be able to figure out exactly what the question is trying to ask, or you may just run out of time. What differentiates good test takers from great test takers is the ability to guess in such a way as to maximize the chances for a correct answer. With some practice and some insight into how ACT writes its wrong answers, you can increase your odds of guessing correctly from the 20 percent of a completely random guess to 50 percent or higher.

So how do you develop these skills? Practice, practice, practice. The content chapters in this book will provide you with factual information about the GMAT skills you will need in order to answer questions on the test, as well as some valuable advice about how to approach pacing and guessing. The six practice tests in the book, as well as the six practice tests on the CD-ROM, will provide you with questions spanning the entire range of subject matter and difficulty you are likely to encounter on the GMAT. Reading about the GMAT can help you to a degree, but there is really no substitute for working through many, many GMAT problems.

Preparation Strategy

Your GMAT preparation strategy can differ dramatically based on how much time you have to prepare. A two-month preparation plan will be significantly different from a two-week plan. We have attempted to make McGraw-Hill's GMAT into a flexible tool that you can use in the way that works best for you. The one thing you can't get around, though, is time. The more time and energy you devote to preparation, the better your odds are of achieving your goals.

You should figure out now when you're going to take the test (if you haven't already), and customize one of the below action plans to meet your needs. To help you determine your schedule, you should figure out two things: (1) what score you're already making, and (2) what score you want to make.

To figure out what score you're already making, your first step is always to take a practice test. If you have bought the CD-ROM version of this book, take a GMAT CAT from the CD-ROM. Otherwise, take one of the practice tests printed in this book. Either test will give you the best idea of what to expect as you continue to practice. When you take practice tests, it's best to create as realistic a testing environment as possible, so clean up your work area, get out some scratch paper, turn off your phone, and let roommates and family members know you're not to be disturbed. Also, tell yourself that this is the real test so that you can have a similar adrenaline reaction to what you would have on test day. (For many testers, this actually helps their scores, but either way, your reaction is part of creating a realistic testing environment.)

To figure out what score you want to make, do some research on the schools that you would like to attend; find out what their average GMAT scores are and what other factors play into their admissions processes. Also, ask about how they use the GMAT in admissions. Many schools will tell you that no single GMAT score will guarantee you admission; many schools have a "baseline" GMAT score that is required, but among candidates who have reached that score, the GMAT is not used to further determine admission. For more information on choosing a program and the admissions process, read chapters 12 and 13 in this book.

Of course, if you know where you want to go to school and your admission deadline is approaching, you may have no choice but to prepare for the GMAT in a couple of weeks. That can be done, but it will require hard work, and it's best if you can clear other commitments as much as possible before sitting the exam.

Be sure to actually schedule your exam at this time; you don't want to wait too long and then have to change your plans because your local testing center doesn't have an available test date that works for you. See the Registering for the GMAT section near the end of this chapter for more information.

Action Plan 1—If You Have Two Months

This is an adequate amount of study time for most people, but that depends on your work schedule and personal commitments. If you have a spouse and family, this is a good time to practice your skills at getting "buy-in" from your family members so that they will support your efforts to get a great score on the GMAT.

Two months until test day

[image: arrow] Examine your scores from the practice GMAT that you took. Since you have two months to prepare, you can probably focus on each area of the test in depth, but you should start with your weaknesses. Reading Comprehension in particular tends to require more long-term work, so it may be a good idea to start working on the Reading Comprehension chapter early. If there is any math content that consistently gives you trouble—geometry, perhaps, or quadratic equations—start brushing up on it as well. Similarly, certain question types may be problematic; Data Sufficiency questions are generally unfamiliar to most test-takers before taking the GMAT, so they may be a weakness. Identify three key areas to work on first.

[image: arrow] Schedule time over the following month to work on the chapters in this book that correspond to those three key areas. Be sure you read and review each whole chapter, in addition to working the drills at the end of each chapter. For the best retention, read the chapter and work half of the practice problems in one study session, then review the chapter and work the remainder of the practice problems in the next study session.

[image: arrow] Set aside time to take one of the practice tests in the book (or another if you have already taken one). Take the entire test in one sitting, if possible. If not, at least take a whole section at a time.

One month until test day

[image: arrow] Take another GMAT from the CD-ROM or from the tests in this book to check your progress. Chances are, you've improved in your weaker areas, but you still need to increase your overall speed.

[image: arrow] Schedule time in the next three weeks to complete the chapters you have not worked and take two more practice tests in the book. For chapters that cover material with which you are adept, start with the drills at the end of the chapter. Do half of them and check your accuracy. If you've made any mistakes, review the explanations and use the chapter to brush up on your knowledge and skills; then complete the rest of the end-of-chapter drills.

Two weeks until test day

[image: arrow] Take another GMAT from the CD-ROM or from the tests in this book to check your progress. If needed, re-evaluate your study schedule for this week to accommodate any additional areas you need to review or practice.

One week until test day

[image: arrow] Take another GMAT from the CD or from the tests in this book. This test will give you the best idea of what score to expect on test day.

[image: arrow] Call the test center if you have any final questions, make sure you have your required identification ready, and actually drive to the testing center so that you know exactly how to get there and how long it will take.

[image: arrow] To keep your mind focused and ready, schedule some review work every day, but don't cram. The idea is definitely not to get stressed out.

Action Plan 2—If You Have Two Weeks

Preparing for the GMAT in just a couple of weeks is ambitious, but it has been done. The more time and energy you can carve out for GMAT practice, the better.

Two weeks until test day

[image: arrow] Examine your scores from the practice GMAT you took from the CD or from the tests in this book. To make your preparation as efficient as possible, you really need to home in on your weaknesses at this point. You probably are not going to have time to study every area in depth, but you need to shore up your weak areas so that if one of those questions shows up in the first part of your verbal or quantitative section (which is likely), you can at least eliminate some wrong answers and make an educated guess. Choose which areas you're going to focus on first according to your primary weaknesses.

[image: arrow] Schedule time over the next week to do the chapters that focus on those areas. If possible, do an entire chapter and all the practice problems that go with it in one sitting.

One week until test day

[image: arrow] Take another GMAT from the CD-ROM or from the tests in this book to check your progress.

[image: arrow] Schedule time over the next week to address the remaining chapters that you need to cover. Try a few questions from the practice problems at the end of a chapter, then review what you need from the chapter to clear up any questions you might have, then do more practice problems.

[image: arrow] Alternate your study of the chapters with doing whole sections from the practice tests at the end of this book.

[image: arrow] Call the test center if you have any final questions, make sure you have your required identification ready, and actually drive to the testing center so that you know exactly how to get there and how long it will take.

Three or four days until test day

[image: arrow] If there is time, do another GMAT from the CD-ROM or from the tests in this book to check your progress and get more used to the testing procedure. By the time you take the actual test, you will know what to expect.

The Day Before the Test

No matter which preparation schedule you've chosen, your preparation on the day before the test should be the same.

[image: arrow] If at all possible, schedule some relaxing activity that will get you focused on something other than the test. A full-body massage would be nice, but if that isn't possible, a brisk walk is great for relieving stress too. The night before the test, watch your favorite comedy or action movie, play a video game, or even color in a coloring book to stay relaxed. Do things that do not tax your brain-power and choose activities that appeal to you.

[image: arrow] Don't cram, or stay up late, or don't do anything to dehydrate yourself (and drinking a lot of alcohol falls into this category), and stress yourself out about the test and your future plans.

Test-Day Strategy

Someday soon—probably sooner than you'd like—the day for your face-to-face encounter with the GMAT will arrive. Your test-day strategy should include the following:

[image: arrow] Stick to whatever routine will make you most comfortable when you walk into the test. For example, if you have coffee every morning, have it on the morning before you take the test; if you don't usually drink coffee, don't start on the day of the GMAT. It is a good idea to eat a light meal in the hours before the test. You don't want to get hungry, but you don't want to feel sluggish, either. You may want to bring a snack that you can eat during your two five-minute breaks.

[image: arrow] Prepare your scratch paper ahead of time. You will be able to start the test yourself at the testing center, so do everything you can to prepare during the time before the test begins. We've already talked about the importance of keeping track of the answer choices that you've eliminated for each question, but it's very easy to stop doing this during the test, out of fear that you're wasting time. So set up your scratch paper beforehand. One good way to do this is to use an answer grid (discussed and shown previously). This will give you plenty of room to make calculations, keep you organized so that you don't mix your calculations up between different problems, and save you time during the test.

[image: arrow]Keep track of your pace during the test. Remember that it is acceptable to budget extra time for the earlier questions, particularly the first five. Do not spend too much time on any particular question. You can afford to spend up to three minutes on several questions and still finish the test as long as you can make up time on other questions, but if you find yourself going much longer than three minutes on any question (except, possibly, for the first five), then you should make your best guess and move on. Once you've answered a question, do not give it any more thought. You have more questions to answer.

[image: arrow] Another factor to consider is the presence of experimental questions. More than 20 percent of the questions you see may not affect your score at all, but are just experimental questions that the test makers are testing out on you to see whether they will be good questions to use in the future. So if a question seems unusually hard or unusually easy, or you just can't crack it, there's a decent chance that the question won't count anyway. So whatever you do, do not waste four minutes on a question that is not going to help your score in the end.

[image: arrow] If you find yourself running short on time at the end—say you have five minutes and five questions remaining—then it is time to start strategic guessing. Even if you can't determine the answer in a single minute, you can almost certainly eliminate a few of the answers and substantially increase your chances of getting some of the questions correct. Guessing in this way can be uncomfortable, but it can substantially improve your score if you do it in a disciplined way. In order to know how to handle this situation if it happens to you on the test, it is important that you observe time limits when you take practice tests. Guessing well is a skill that comes with practice, so incorporate it into your practice plans.

If Something Goes Wrong at the Test

Sometimes the test does not go according to plan. Most likely, everything will go fine, but it is worth devoting a little thought ahead of time to how you would handle the following scenarios:

You freak out, your mind freezes up, or the test is way harder than you expected.

[image: arrow] If you really are not at your best during the test, then you can cancel your score at the end and retake the test another day. It happens—something might have happened in your personal life, you could be sick, or you might just be having an off day. If this happens, you can cancel your score and walk away. It will cost you another $250 to take the test again, and you will get your score a few weeks later. Before you cancel, though, be aware that on the day of the test, many people think that their performance was worse than it actually was. Remember, the test makers want to give you questions hard enough that you will miss some; difficult questions mean that you're heading for a high score. Cancel only if you are certain that your performance really was below your capabilities.

Something bizarre and distracting happens at the testing center.

[image: arrow] The designated testing centers are usually very well run, so the risk of outside distractions or computer malfunctions is low. These things are possible, though. If something outside of your control happens that you feel may affect your score, you should notify the staff at the testing center immediately. If the problem cannot be remedied, you can file an official complaint with the staff at the testing center, and then immediately after you leave the center, you should file a report by e-mail to ACT. If the test administrators support your claim, they might cancel your score and let you take the test again without charge.

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 early 2007 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. You will also find extra opportunities to practice at McGraw-Hill's Online Practice Plus Web site for the GMAT, at www.MHPracticePlus.com/GMAT.

SOME FINAL ADVICE

[image: arrow] Read all questions carefully.

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

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

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

[image: arrow] Practice!

[image: arrow] Keep calm!

[image: arrow] Good luck!
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GMAT Information for International Test Takers

People from all over the world aspire to attend a U.S. business school. But the admissions process is distinctly different for applicants from outside the United States. The differences are apparent from the moment you begin preparing for the GMAT.

More and more people living outside of the United States are taking the GMAT. In fact, in the 2006–2007 academic year, 101,756 of the 219,077 GMAT test takers were from outside the United States. That's nearly half at 46 percent. The majority of international test takers came from India with 21,481. China followed with 13,048, and then Korea with 6,811, Canada with 6,400, Taiwan with 5,218, Japan with 3,417, Israel with 2,855, France with 2,420, Thailand with 2,091, Germany with 2,071, and the United Kingdom with 1,730.

REGISTERING FOR THE TEST

Since the end of 2005, test takers have been unable to walk into a test center and register on the spot. Nowadays, everyone—from abroad or the United States—has to register for the test in advance. You may register online at www.mba.com, by telephone, by fax, or by mail.

If you choose to register online, you must sign up as a registered user of the www.mba.com Web site. Be sure to enter your name and birth date exactly as they appear on the identification you will present at the test center. Fee payments can only be made by credit or debit card.

If you choose to register by telephone, you may do so by calling one of the following numbers. (You may want to check the www.mba.com Web site to see if any of these numbers have changed.)

In the Americas:

Telephone (toll-free within the United States and Canada only): 1-800-717-GMAT (4628), 7:00 a.m. to 7:00 p.m. Central Time

Telephone: 1-952-681-3680, 7:00 a.m. to 7:00 p.m. Central Time

Fax: 1-952-681-3681

Asia and Pacific Region:

Telephone: +603 8318-9961, 9:00 a.m. to 6:00 p.m. AEST

In India: +91 (0) 120 439 7830, 9:00 a.m. to 6:00 p.m. Indian Standard Time

Fax: +603 8319 1092

Europe/Middle East/Africa:

Telephone: +44 (0) 161 855 7219, 9:00 a.m. to 6:00 p.m. BST

Fax: +44 (0) 161 855 7301

To register for the GMAT by mail or fax, download the appropriate form from the www.mba.com Web site. Fax your completed form to the fax number listed for your region listed above or mail it to:

Pearson VUE

Attention: GMAT Program

PO Box 581907

Minneapolis, MN 55458-1907

USA

Be aware that it can take up to eight weeks for letters to reach the United States from some countries.

GMAC and other experts suggest registering for the GMAT well in advance. This is especially good advice if you plan to take the test outside the United States. First, it may take you some time to decide where exactly you will take the test. Also, the application process in general will take longer for you because of the necessary paperwork. Chad Troutwine, co-founder and co-owner of Veritas Prep in Malibu, California, warns that applicants in India and China will need even more time because the interest in taking the GMAT among people in those areas far outweighs the number of testing centers in those countries. In some cases, says Troutwine, people in India and China have had to wait three to five weeks to take the test.

Finally, you will want to start taking the GMAT earlier because you might want to retake the test before submitting your applications to U.S. business schools. International applicants, says Troutwine, tend to take the test more times than American students. The good news is, however, that you tend to do better than domestic test takers. The average score for non-U.S. test takers in the 2006–2007 academic year was 547, compared to 529 for U.S. test takers, according to GMAC.

FINDING A TEST CENTER

With permanent testing centers in major cities in countries such as Argentina, Australia, Bolivia, Botswana, Brazil, Colombia, Finland, throughout India, Hong Kong, Egypt, Tanzania, Thailand, and Zimbabwe to name a few, most applicants should not have any trouble finding a place to take the test. In fact, the GMAT is available in 98 countries. If there are no permanent centers near your home, you can travel to the next closest center. Just keep in mind that traveling will add to your bills.

When you register for the GMAT, you may schedule a test appointment at any testing center around the world. To locate a test center in your country or region, go to the www.mba.com Web site. There you will find a complete listing of worldwide testing centers. When you register online, you will find out which times are available at the testing center that you have chosen.

ON TEST DAY

On test day, you will be required to present proper identification in order to take your test. Your government-issued ID must have the following:

[image: arrow] Valid date (unexpired), legibility, and your name shown in the Roman alphabet exactly as you provided when you made your test appointment, including the order and placement of the names

[image: arrow] Your date of birth (must exactly match the date provided when you registered for your test appointment)

[image: arrow] A recent, recognizable photograph

[image: arrow] Your signature

In most cases, the following are the only forms of identification that will be accepted at the test center.

[image: arrow] Passport

[image: arrow] Government-issued driver's license

[image: arrow] Government-issued national/state/province identity card (including European ID card)

[image: arrow] Military ID card

Note that if you are taking the GMAT in Bangladesh, China (including Hong Kong), India, Japan, Pakistan, Singapore, or South Korea, you must present your passport as identification.

Testing centers around the world look the same, have the same layout and design, and implement the same procedures, according to GMAC. The goal is to provide the same standard and remove variables, so everyone is on an even playing field from the start. Everyone takes the test on a computer—gone are the days of the paper GMAT—but the computer skills required of test takers are minimal. You need to be able to use a mouse and word processor, enter responses, move to the next question, and access help. Keep in mind, however, that using the help function could steal valuable time from you during the test. If you need to learn these computer basics, your best bet is to do so before you take the actual test.

TEST PREPARATION FOR INTERNATIONAL TEST TAKERS

GMAC is very careful to make sure that the GMAT is not biased against international test-takers. The test makers pre-test all questions by including them in "experimental" test sections given to both U.S. and international test takers. If statistics prove that any of the new questions put the internationals at a disadvantage, those items never appear on the test, says Fanmin Guo, director for psychometric research at GMAC in McLean, VA. Still, international test takers face certain challenges.

The biggest and most obvious difficulty for international test takers is the language barrier. Many of the people from abroad who sign up to take the GMAT are non-native English speakers. The entire test, including instructions and questions, is in English. One-fourth of the test is focused on verbal skills and one-half is a writing test, which requires not only an understanding of the language but a command of it. "If you do not understand what is being asked, you will not be able to show your reasoning skills," says Guo. Your writing, reading comprehension, and grammar skills are directly tested on the GMAT. You'll need to think about how comfortable you are reading, writing, and understanding English—and how you can improve those skills.

Improving Your English

Most experts, including teachers at some of the most popular GMAT test prep courses in the United States, advise international students to read as much in English as they can in the months leading up to the test. If you can, read articles online to get used to absorbing English material while reading from a computer screen, which is how it will be on exam day. Guo suggests reading financial and business periodicals to get used to the business terminology that you'll likely see on the exam. He reminds test takers, however, that the test sometimes includes reading material from other subjects such as the humanities or sciences, but the majority is focused on business.

Other activities that might help you are creating and using flash cards with difficult English words on them and practicing your English by communicating with others who speak the language. Watching American TV shows in English (some of them are now available online) and studying grammar by filling out workbooks or taking online drills can also help. Keep a journal and express your thoughts about what you've read and seen in writing. Your goal should be to practice presenting evidence in a cohesive and interesting way to support your arguments in the writing section of the exam. When you read items from American publications, says Guo, pay particular attention to how the writers gather evidence and present it because there are often subtle cultural differences at play. Remember that the quantitative part of the GMAT is also in English. Tracy Yun, CEO of Manhattan Review test prep in New York, has her international students review both glossaries and math formulas in English. Frankly, all of these drills are good practice for business school itself because your courses will all be taught in English and you'll be expected to keep up.

Becoming Familiar with Standardized Tests

Getting acquainted with standardized tests is another must-do for international test takers. This type of exam is a part of the average American's educational experience but is not necessarily a cultural norm in other parts of the world. Often, people outside the United States are unfamiliar with multiple-choice questions. These are questions in which you are given from two to five choices for the correct answer. There are strategies for choosing the best one when you're not sure. For example, you can eliminate answers that you know are incorrect and then choose among the remaining choices. This is called "taking an educated guess," and it can improve your chances of picking the correct answer. You can learn how to do this by taking practice tests like the ones in this book. Even if you have to take sample paper tests as opposed to online ones, you should do it. Taking practice tests will also help you become familiar with the test format. In fact, the test makers say that learning the format can save internationals time during the exam because you won't have to bother focusing on the instructions in addition to all the other reading you will have to do.

Managing Time

Time is indeed very important on exam day. This can be difficult for international test takers. You'll be expected to understand a second language and complete the GMAT in the same amount of time as native English speakers. Keeping calm is the first step to overcoming the pressure. As you prepare, Yun suggests that you gain confidence in your skill level before you start timing yourself during practice tests. Once you feel reasonably comfortable with the language, format, and types of questions, you should then start timing yourself. You can make the material easier to understand, especially the reading comprehension items, says Troutwine, by breaking it up into sizable chunks.

Next, you'll need to prioritize. To best manage your time, Yun suggests being most prepared for the items that are most important, namely the verbal and quantitative sections of the test. The first part of the test is the Analytical Writing Assessment, where you will have to complete two separate writing tasks with 30 minutes for each. While the writing task is important, it is scored separately from the other two sections of the test and is not factored into your total test score.

Your focus as you prepare for the test should be the quantitative and verbal sections, which are the parts that count most toward your final score. In the quantitative section, you will have 75 minutes to answer 37 multiple-choice questions covering data sufficiency ("Do I have enough information to answer the question?") and problem solving. For the verbal section, you will have 75 minutes to complete 41 multiple-choice questions that test reading comprehension, critical reasoning, and your ability to correct English sentences. You will receive score ranges between 0 and 60 for each of these sections.

When you register for the GMAT, you will receive a free sample test. GMAC offers other free resources and information about the exam on its mba.com Web site. Books like this one are great prep tools because they pack in lots of information about the GMAT, often include practice exams or sample questions, and they're affordable. If you have the money, prep courses and private tutoring are offered by various companies around the world and online. Prices range from $100 to $1,500, depending on the type of instruction you choose.

ANOTHER HURDLE FOR INTERNATIONALS: THE TOEFL

Demonstrating your English language skills on the GMAT probably will not be enough for admissions committees. Most American MBA programs require non-native English speakers to also take the Test of English as a Foreign Language (TOEFL), an Internet- or paper-based standardized test that measures your English proficiency. Admissions committees use this score to judge your language skills and make sure you will be able to succeed in classes that are taught in English. In fact, more than 6,000 institutions and agencies in 110 countries rely on TOEFL scores, according to the Educational Testing Service (ETS), which creates the TOEFL exam.

ETS recently introduced a new Internet-based ("iBT") version of the test. The TOEFL iBT is available in the United States, Canada, France, Germany, Italy, and Puerto Rico. It is also available in many cities in Africa, the Americas, Eurasia, the Middle East, and North Africa, according to the ETS Web site (http://www.ets.org/toefl). A paper-based version of the test (TOEFL PBT) is still being offered in countries and test centers where the TOEFL iBT is not yet available.

What are the differences between the Internet and paper tests? First, of all, of course, the iBT is given on a computer and the PBT is given with a paper and pencil. There are also other differences. The TOEFL iBT, which takes about four and a half hours to complete, measures reading, listening, speaking, and writing skills, whereas the TOEFL PBT, which takes about three and a half hours to complete, measures listening, grammar, reading, and writing, according to ETS. Not surprisingly. You will have an easier time scheduling an appointment to take the iBT version because it is administered 30 to 40 times per year at test centers around the world, whereas the PBT is offered just six times per year at test centers where the TOEFL iBT is not available. The paper-based version of TOEFL costs $140, but the iBT costs $150.

The main reasons ETS launched the Internet-based version were to better measure the test taker's ability to communicate well in an academic environment, reflect how language is actually used, and keep up with best practices in language teaching, according to the ETS book, The Official Guide to the New TOEFL iBT (McGraw-Hill, 2007). "TOEFL iBT emphasizes integrated skills and provides better information to institutions about students' ability to communicate in an academic setting and their readiness for academic coursework," according to the ETS Web site. "With iBT, ETS can capture speech and score responses in a standardized manner."

Preparing for the TOEFL

GMAT preparation—especially if you focus on English as suggested—will help you prepare for the TOEFL. For both tests, you'll want to focus on any activities that will improve your English language fluency. Learning vocabulary and grammar are priorities. For the TOEFL iBT, you will have to also prove your speaking ability. Conversing and speaking in English out loud should help. Online language forums that would allow you to practice with others are also a good idea because they will force you to understand and be understood in English. With another person on the other end of the conversation, you will know whether you are making mistakes or succeeding with the language.

For both the TOEFL iBT and PBT, you will find practice tests online. Books, such as the McGraw-Hill-published Official Guide to the New TOEFL iBT, which includes a CD-ROM and sample tests, can also come in handy. There are preparation courses for the TOEFL exam as well.

Experts and ETS remind test takers that time is of the essence for the TOEFL exam just as it is for most standardized tests. Those taking the TOEFL iBT exam have from 60 to 100 minutes to complete the reading section, which includes three to five passages with 12 to 14 questions for each, and 60 to 90 minutes to finish the listening section, which includes four to six lectures with six questions each and two to three conversations with five questions each. The speaking and writing sections of the test combined account for 70 minutes. There is a five-minute break between the reading and listening sections and the speaking and writing sections.

Suggestions for pacing yourself include avoiding spending too much time on one question and remaining calm. A clock appears on the computer screen to show you how much time you have left. You can "hide" the clock if you find it distracting, but you should probably check it every so often. The computer clock will alert you when you have five minutes remaining in the listening and reading sections.

When you register for the PBT, ETS sends you free test-preparation materials including two paper-based tests, 68 minutes of listening material on one CD, scoring information, review material, and exercises for the Test of Written English (TWE), according to the ETS Web site. You will still want to learn to pace yourself. But one of the most important factors in the PBT is properly filling out your responses. Make sure that you use a soft-medium number 2 or HB black lead pencil, warns ETS on its Web site. You must fill in the entire circle next to your response, and be careful that you are choosing the circle from the correct row. If you decide to change answers or see pencil marks anywhere on the paper where they do not belong, erase them completely. If you are not careful about how you fill in the circles, the computer that corrects the exams could improperly score your test.

BUSINESS SCHOOL ADMISSIONS

People who live outside the United States but are considering American business schools often have lots of questions about the application process in general. At the forums on BusinessWeek.com (http://forums.businessweek.com/n/pfx/forum.aspx?webtag=bw-bschools&nav=start), international business school applicants frequently bring up issues that are on their minds as they try to find the best fit among the top American MBA programs. Here are four issues that come up very frequently.

Fact or Fiction? Certain parts of the business school application are weighed more than others by the admissions committee.

Fiction. The overwhelming majority of admissions directors will tell you that they—and their colleagues—read each application cover to cover. Every section is important. They want to get a sense of who the applicant is and what he or she brings to the table. Your GMAT score and GPA from undergraduate studies will tell them if you can handle the academic rigor of the institution. The TOEFL score will prove your English-language proficiency, a must if you are to participate in courses taught in English. Recommendations will provide evidence from an objective third party who knows you and your work well. Your work experience will shed light on what you've been doing with your time since earning an undergraduate degree or its equivalent. For insight into who you are as a person and the qualities you will bring to campus, the committee will look to your essays.

Here, again, you'll have to write well in English. There is no room for errors when writing your application essays. Spelling and grammar must be impeccable. Also, be sure you understand the questions being asked and that you are answering them directly. Admissions Committee members are constantly complaining that applicants—even native English-speaking ones—fail to answer the question that is being asked of them in the essays. If you're not sure what's being asked, pick up a phone or write an e-mail to someone in the admissions committee and ask. Most of them are happy to take queries from potential students.

You do not have to be fancy. Keep your essays straightforward and to the point. Use simple language and lots of examples that support your thesis to keep the reader interested. Be honest and genuine. Having someone read your essay and offer his or her opinion is advisable. But do not have someone write or rewrite the essay for you, and never plagiarize. Committing these violations shows a lack of understanding for the ethical standards to which most, if not all, American business schools adhere. Admissions committees will not look kindly on these breaches, and you will not get accepted.

Getting into business school on your own merits is far from impossible. If you take the necessary time to complete the application, choose your words for the essays thoughtfully, study for the TOEFL and GMAT, and ask the right people for letters of recommendation, you will have an excellent chance of getting into your top-choice business schools.

Fact or Fiction? To apply to graduate business school in the United States, you must have a four-year college degree or its equivalent.

Fact. You cannot even apply to an American MBA program without an undergraduate degree. However, many international applicants are stumped by the meaning of "four-year college degree." Admissions committees at top MBA programs realize that many countries have different standards and that four-year undergraduate programs might not exist in your home country. Each school to which you apply will have a different method for having you prove that the degree you earned is similar enough to the traditional American four-year degree for you to enter the program. The business schools are used to deciphering among the different countries and their diverse range of degrees, so you should have no problem. In other words, don't stress about this.

Fact or Fiction? American business schools only accept a certain number of applicants from each region. Therefore, if many people from my country or region apply to a particular business school, I have less of a chance at getting accepted, regardless of my application.

Fact and fiction. This subject comes up often on the BusinessWeek.com forums—and the conversations tend to stir debate. While the admissions committees constantly deny having any sort of quota system, they admit that they seek diversity when trying to put together the next class for their business school. But they see diversity as more than just being about ethnic, cultural, and racial groups. The schools are also looking for people in different industries and functions with different aspirations for the future.

Recently, applicants from India and China—where business is booming and there's a newfound demand for managers—have been abundant at American business schools. Many of these students, especially those from India in the IT sector, have expressed fear that they have to do twice or three times as well on the GMAT and other aspects of their application to stay in the running at top programs because there are so many others just like them who want a spot. There is no denying that this is partially true. Many more of them are applying, so they have to perform their very best to keep a competitive edge.

But admissions committees at American business schools encourage students who feel they could fit into their programs to turn in their application. Even if thousands of people from your region or country are applying to business school X, you still may be the one to get accepted. The important thing is to show why you deserve a seat in the next class. Worrying about your statistical chance of getting into a program wastes your time. Some of this is dependent on luck and what that particular school is looking for in a candidate, which is why you cannot really predict who will get accepted and rejected. The only choice you have is to do your best.

Fact or Fiction? You must write what you think the admissions committee wants to see in the application essays.

Fiction. Many international applicants mistakenly think that there is some sort of template or formula to writing an effective essay. While it is true that you must write in a straightforward, well-organized manner, you will fail if you try to write what you think the admissions committee members want to see. If you pick up a book of essays from applications that have been accepted and try to mimic what someone else wrote, you risk ending up in the toss pile. All school representatives really want to see is someone who has passion for their program and has a plan for his or her life and career. They want to know why you have chosen to apply to their school and how their school will help you accomplish your future goals. The more specific you can get about what you'd like to do, when, how, and what role the school will play in this plan, the happier they will be. Of course, they want to see your unique spin on the subject. Tell your story in an interesting way because they have to read hundreds—sometimes thousands—of these essays—and you want to keep them captivated. Authenticity combined with a dash of creativity will win every time.

THE BUSINESS SCHOOL INTERVIEW

Most American business schools require applicants to interview with someone from the school, usually an graduate, a current student who has been trained to conduct applicant interviews, or an administrator or admissions representative. Sometimes, you can request the interview and sometimes the school invites you. Every school is different, so you should look into this when you're filling out your application, so you know what to expect.

You already know how important it is for non-native English speakers to gain fluency before applying to business school in the United States. But knowing the rules of a language is not enough. You also need to carry out a conversation with native English speakers. This is particularly important when you are interviewing with business schools. Many of the interviews are behavioral, which means the school will be asking you questions about yourself, your experiences, and how you have handled particular situations. There are usually no trick questions. The interviewers simply want to know a little more about you and get a sense of the type of personality you will be bringing to campus.

Preparing for the Interview

To prepare for the interview, you should practice answering questions in English, preferably with an English-speaking person. You should probably think about specific examples of your leadership, management skills, and values. Seriously consider what drew you to this particular school, what its culture is like, why you would fit in there, and how the school can help you achieve your career goals. Also, come up with intelligent questions to ask about the school. Usually, the interviewer gives you a chance to interview him or her, too. Seize the opportunity. Refrain from asking questions whose answers will appear on the school's Web site, such as how many credits do I need to graduate, or what are the core requirements? Instead, ask about the work load you should expect or the events the school offers to unify the community. If you have heard about something specific, such as a project all first-year students at a particular school are required to complete, ask about that.

Face-to-Face vs. Telephone Interviews

Schools tend to prefer face-to-face interviews. But those are not always possible for international applicants. Sometimes, applicants from abroad have to participate in the interview via telephone. Be prepared for either situation. Realize that the school will not think any less of you if it has to talk to you via telephone because you live in a part of the world where there is no graduate or admissions representative. American business schools accept hundreds of international applicants in a given year, and they know that some of them live in more remote areas. In other words, you do not lose points for the phone interview.

If, however, you are planning a campus visit anyway, then you can try to schedule a face-to-face interview. To prepare for an in-person meeting, you should plan to dress in business attire. A traditional dark suit will suffice. Women should avoid showing too much skin and wearing exaggerated or loud accessories such as huge earrings or patterned tights. Keep it simple and conservative. When you greet your interviewer, shake his or her hand firmly and look him or her in the eye. This is a cultural norm in American business.

Depending on where you live in relation to the school, campus visits can get expensive. But you should reserve them for the schools you are most seriously considering attending. Your best bet—if you live very far away from the campus—is to wait until you have been accepted to schools and then decide which one or two interest you most. Then schedule visits only to those campuses to decide whether to put down a deposit. Make the most of campus visits and interviews. Consider these tasks another part of the research. Business school is a huge investment, and you want to make sure you choose the right school for you.

ONE LAST HURDLE: THE STUDENT VISA

One of the things that set international applicants apart from domestic students is their need for a visa to live in the United States. In the years following the September 11 terrorist attacks, there have been lots of rumors about visas, who gets them, and who does not. The biggest change has been that every student must be officially cleared by the government before receiving his or her visa. This does not really change the process for you, but you will need to give yourself enough time, so that the proper documents can get processed in a timely fashion. Once you have been accepted to business school and have chosen an institution to attend, the process of obtaining a student visa must begin.

Getting a student visa to study in the United States is not as hard as getting an H1-B visa to work in the country after graduation. Experts, including the United States government, suggest that students begin the student visa process as soon as possible. At the very least, you should get started three months before you need the visa, according to reporting on BusinessWeek.com. Besides needing the time to complete the requisite forms, you will also need to schedule an appointment for the required embassy consular interview, and the waiting times for this vary and can be lengthy.

Visa Requirements

During the student visa process, you are expected to prove that you have adequate financing to study in the United States, ties to your home country, and a likelihood that you will return home after finishing your studies, according to reporting by BusinessWeek.com. In addition, you will have to participate in an ink-free, digital fingerprint scan and provide a passport valid for travel to the United States and with a validity date at least six months beyond your intended period of stay. The school will provide you with an I-20 form to complete. Your school will use this to register you with the Student and Exchange Visitor Information System (SEVIS), an Internet-based system that maintains accurate and current information on non-immigrant students and exchange visitors and their families. If you have a spouse and/or children who will be joining you, then you must register them with SEVIS as well. You'll also need to submit a completed and signed nonimmigrant visa application with Form DS-156 and DS-158. A 2" by 2" photo that meets certain requirements, which you can find at the U.S. Department of State site (http://travel.state.gov/visa/temp/types/types_1268.html#apply) is necessary as is an MRV receipt to show payment of the visa application fee, a visa issuance fee if applicable, and a separate SEVIS I-901 fee receipt. At the U.S. Department of State site, you will find information on all this and more.

Transcripts, diplomas from previous institutions, scores from standardized tests such as the GMAT and TOEFL, and proof you can afford the school (think income tax records, original bank books, and statements) are things you should have on hand, according to the U.S. government. If you have dependents, you will also need documents that prove your relationship to your spouse and children (think marriage license and birth certificates).

Dealing with bureaucracy of this nature can get frustrating. It is important to stay calm and do your best to follow the instructions. Remember to call on your business school if you need help. Although meeting deadlines, starting early, and turning in all the paperwork does not guarantee that you will receive a visa, it does increase your chances of having an easier time. Anything you can do to streamline the application and entrance process into business school will serve you well as you move your life from one country to another.
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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, πr2 h = 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: f0005-01] yields [image: f0005-02]?

[image: f0005-03]

[image: f0005-04]

[image: f0005-05]

[image: f0005-06]

[image: f0005-07]

The direct way to solve this problem is with algebra: [image: f0005-08], 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: f0006-01] until one of them yields [image: f0006-02]. The answer, then, is simply a matter of reaching choice C and determining that [image: f0006-03]

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: f0006-04]

[image: f0006-05]

[image: f0006-06]

D. 2 x + 3y

E. 7(2 x + 3y)

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: arrow] Are there more positive or negative answer choices?

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

[image: arrow] 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: arrow] 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: arrow] 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: arrow] 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: arrow] 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: arrow] 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: arrow] 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: arrow] 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.
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CAN YOU ANSWER THE QUESTION?

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: f0011-01]

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: f0013-01] 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: f0013-02], 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 − 4z = 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: f0014-01] (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: f0014-02]

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: f0015-01]

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: f0015-02]

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: f0016-01].

(2)x is evenly divisible by 2.

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

[image: f0016-02]

(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 ACis 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: f0017-01] 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: f0017-02]?

[image: f0017-03]

(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 non-fiction. If Jana draws a book randomly off the shelf, what is the probability that the book will be non-fiction?

(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: f0018-01]

(2) m3 = 64

19. What is the value of [image: f0018-02]?

[image: f0018-03]

(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: f0018-04], then the answer would be yes. But if x were 1.5, which is also evenly divisible by [image: f0018-04], 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: f0018-05]. We are looking for the ratio [image: f0018-06]. If you substitute 2 for [image: f0018-07] 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: f0020-01] 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: f0020-02] 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: f0021-01] or[image: f0021-02] 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: f0021-03], 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: f0021-04] or [image: f0021-05]. That means [image: f0021-06] has to equal [image: f0021-07], 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.


	Data Sufficiency can be a tough nut to crack. Get as much practice as possible: visit our Online Practice Plus at www.MHPracticePlus/GMATmath.
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INTRODUCTION: REMEMBERING YOUR HIGH SCHOOL MATH

Almost all of the mathematical concepts tested on the GMAT were probably taught in your high school math classes. The good news about that is at one time you knew this stuff. The bad news is that, unless you're an engineer or financial analyst in your day job, you've probably forgotten some if not most of it. Don't worry, though. The GMAT tests a relatively small number of mathematical concepts, and does so in fairly predictable ways. With a modest amount of preparation, you can earn quite a good score, provided that your mathematics knowledge was sound in the first place. If your math background is weak, you should devote a substantial amount of time to preparation for the quantitative section.

The GMAT tests some very basic concepts that even people who are very good at math tend to forget over time. So, without further ado, let's move onto some basic concepts about numbers.

NUMBER SYSTEMS

We will start with some terms that do not occur in the everyday practice of four-function (addition, subtraction, multiplication, division) office math:


	[image: arrow] Integer
	Integers are the positive and negative numbers in the set { . . . −3, −2, −1, 0, 1, 2, 3, . . . }. If you put a decimal point after an integer, only zeros would follow: 2.000, 27.0000, and so on. Numbers that are not integers include 2.34, 0.5, 1/3, and so on. There are an infinite number of both positive and negative integers. Particularly when working Data Sufficiency questions, it's important to remember that when a problem says "number," it could be referring to either an integer or a non-integer. So be careful, and don't assume "a number" means "an integer."


	[image: arrow] Whole number
	Whole numbers are all of the positive integers, plus zero: {0, 1, 2, 3, 4, . . . }.


	[image: arrow] Rational number
	A rational number is any number that can be expressed as a ratio of two other numbers—that is, any integer or fraction. Rational numbers include 3, 45.375, and 35/41.


	[image: arrow] Irrational number
	An irrational number is a number that cannot be expressed as a fraction. The decimal approximations of these numbers extend indefinitely without a repeating pattern. Examples include π (the ratio of the diameter of a circle to its circumference) and e (the base of the natural logarithm). For the purposes of the GMAT, you should know that π ≈ 3.14. You are not likely to be tested on the concept of rational or irrational numbers.


	[image: arrow] Real and imaginary
	Unless the test states otherwise, all of the numbers you see on the GMAT are real numbers. The real numbers include all rational and irrational numbers. Imaginary numbers involve such things as [image: f0024-01]. Since all of the numbers on the GMAT are real unless stated otherwise, if you find yourself having to take the square root of a negative number on a GMAT problem, then you have probably made an error in your calculations. The GMAT is not interested in your powers of imagination.


	[image: arrow] Prime number
	The GMAT is interested in prime numbers. A prime number is an integer that has exactly two factors, itself and the number 1. The set of prime numbers includes {2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, . . .}. No negative numbers are prime. The number 2 is the lowest prime number and the only even prime number. The number 1 is not a prime number, since it has only one factor. It is worth memorizing the first ten or so prime numbers because they often show up on GMAT problems.


	[image: arrow] Absolute value
	A number's absolute value is its distance from zero on the number line. For positive numbers, that's the number itself, and for negative numbers, that's its positive cousin; e.g., the absolute value of 3 is 3, and the absolute value of −3 is also 3. The absolute value of a number is expressed by that number surrounded by two vertical lines; e.g., the absolute value of x is expressed as | x |. Mathematically, a number's absolute value is equivalent to the square root of its square: [image: f0024-02]. Absolute values are always positive.




ALGEBRAIC NOTATION AND THE ORDER OF OPERATIONS

A mastery of algebra is one of the most useful skills you can bring to the GMAT, because algebra applies not only to those problems that explicitly mention variables, such as

If x ≠ 3 then [image: f0024-03]

but also to word problems with unknown variables:

If Jim's donut shop sold 220 donuts this morning for $121.00, how much, on average, did Jim charge for each donut?

The following chapter will deal with solving algebraic problems in greater detail. For now, let's examine the type of notation used in algebraic problem solving.

At the heart of algebra lies the concept of the variable—an unknown quantity, represented by a Latin or Greek letter, whose value, if it exists, can be found by successive application of mathematical rules. Any letter can be used to represent the variable, but the GMAT favorites are a, b, n, x, y, and z.

Most GMAT math involves only the four basic operations of addition, subtraction, multiplication, and division. Addition is expressed with the + sign: x + y. Subtraction is expressed with the − sign: x − y. Multiplication is expressed in a few different ways. With constants, a question might use the × sign: 5 × 3 = 15. When dealing with variables, GMAT questions generally place the variables either immediately next to one another or with adjoining parentheses:

x y = (x)(y)

Division is usually expressed fractionally, rather than with the division sign, as in

[image: f0025-01]

Any collection of variables multiplied—but not added—together is called a term. Examples include

[image: f0025-02]

The algebraic order of operations governs which operation is performed first in simplifying an expression. In algebraic order, exponents precede multiplication and division, which in turn precede addition and subtraction. Parentheses are used to change this order and to apply operations to groups of terms simultaneously. So,

x(y + z) = xy + xz

That is, the parentheses dictate that we must apply the function "multiply by x" to all the terms grouped within the parentheses. This is the distributive rule of multiplication, since the x is said to be distributed over the other terms. The distributive rule does not, however, apply to addition or subtraction:

x + (y + z) = x + y + z not (x + y) + (x + z)

Division is just the inverse form of multiplication, so the distributive rule applies to division as well:

[image: f0025-03]

A collection of two terms, such as the preceding y + z, is called a binomial, since it is composed of two terms. Three such terms (e.g., x + y + z) make up a trinomial, and any general collection of terms is called a polynomial. Multiplying two polynomials together requires multiplying every term in one polynomial by every term in the other. With binomials, the FOIL (First, Outside, Inside, Last) rule is a handy mnemonic:

(x + y)(w + z) = zw + xz + yw + yz

More often on GMAT questions, the binomials in a problem contain the same variables. Three common binomial expressions are

(x + y)(x + y) = (x + y)2 = x2 + 2xy + y2

(x − y)(x − y) = (x − y)2 = x2 − 2xy + y2

(x + y)(x − y) = x2 − y2

These binomial expressions are useful to know, as they have appeared on many GMAT problems in the past. Of these, the most useful is (x + y)(x − y) = x2 − y2, which is in general (xn + yn)(xn − yn) = x2n − y2n for any integer n, because it allows us to simplify complex expressions. For example:

Which of the following is equivalent to (x + y)(x2 + y2)(x4 + y4)(x − y)?

A. x − y

B. (x2 − y2)

C. (x4 − y4)

D. (x8 − y8)

E. x8 − 4x2y2 + y8

You could multiply out a series of four polynomials like that, but it would take a long time. If you remember that (x + y)(x − y) = x2 − y2, you can combine the first and last binomials into the simpler expression of (x2 − y2). You can then combine this with the next term and get

(x2 − y2)(x2 + y2) = (x4 − y4)

You can then combine this with the following and final term to get

(x4 − y4)(x4 + y4) = (x8 − y8)

And so the answer is D, (x8 − y8).

As this problem shows, a familiarity with common binomial expressions can simplify your life, or at least the part of it dealing with the GMAT. For those of you who followed that problem and said, "Wait, what exactly did you do with those exponents?" it's time to get up to speed with the wonderful world of exponents.

EXPONENTS AND ROOTS

You will see many, many exponents on the GMAT quantitative section. An exponent signifies that a variable or constant is to be multiplied by itself a given number of times. Thus,

x2 = (x)(x)    x3 = (x)(x)(x)    x4 = (x)(x)(x)(x)    and so on.

When you multiply an expression raised to an exponent by the same expression raised to an exponent, you add the exponents. Thus,

x2x5 = [(x)(x)][(x)(x)(x)(x)(x)] = x2+5 = x7

32 × 33 = 35

Likewise, if you divide an expression raised to an exponent by the same expression raised to an exponent, you subtract the exponent in the denominator (the bottom) from the exponent in the numerator (the top):

[image: f0027-01]

Note: the exponent in the numerator is less than the exponent in the denominator; therefore, the exponent in the answer is negative.

When you see a number raised to an exponent raised to another exponent, you multiply the exponents:

(x5)2 = x5×2 = x10 since (x5)2 = (x5)(x5) = x10

(32)3 = 32×3 = 36 since (32)3 = (32)(32)(32) = (36)

Questions asking you to add, subtract, or multiply exponents are common on the GMAT. Less common, but certainly still possible, are questions that deal with exponents with negative values, fractional values, or a value of zero. However, you should know how to handle these cases. First of all, any real number raised to the zero power equals 1:

x0 = 1
3550 = 1
−170 = 1
0.000010 = 1

Nice and consistent, right? An expression raised to a negative exponent means that you put the expression raised to the positive exponent in the denominator of a fraction (i.e., on the bottom):

[image: f0027-02]

Any number greater than 1 raised to a negative exponent will result in a number that is greater than 0 but less than 1. Try out a few numbers to verify that. Now, a number raised to a fractional power is a much more wily phenomenon. Fractional exponents represent square roots, cube roots, and the like:

[image: f0028-01]

What is a root? The square root of x is a number that when squared will equal x. The cube root of x is the number that when cubed will equal x. Thus,

[image: f0028-02]

Higher-level root problems are considered difficult, so you are not likely to see them unless you're earning a high score. The calculations for higher-level exponents and roots can get complicated in a hurry, so in order to make these problems possible, the GMAT tends to use the same numbers over and over. You should familiarize yourself with the exponent values that have appeared frequently on GMATs in the past:


	
02 = 0, 03 = 0 (0 to any power other than 0 is 0; 00 = 1)

12 = 1, 13 = 1(1 to any power is 1)

22 = 4, 23 = 8, 24 = 16, 25 = 32, 26 = 64, 27 = 128, 28 = 256, 29 = 512, 210 = 1,024

32 = 9, 33 = 27, 34 = 81, 35 = 243

42 = 16, 43 = 64, 44 = 256

52 = 25, 53 = 125, 54 = 625

62 = 36, 63 = 216

72 = 49, 82 = 64, 92 = 81, 102 = 100, 112 = 121, 122 = 144, 132 = 169





It wouldn't be bad practice to do the calculations on all of these equations yourself in order to get your arithmetic skills up to speed. All of these numbers have appeared on GMAT problems in the past, and they will appear on them again. Note that the inverse of these equations provides you with square root values: [image: f0028-03], [image: f0028-04], and so on.

FACTORING NUMBERS

The factors of a number are those numbers that can be multiplied together to produce the number in question. Thus, the factors of 12 are 1, 2, 3, 4, 6, and 12, because you can produce 12 in all of the following ways:

1 × 12 = 12

2 × 6 = 12

3 × 4 = 12

Thus if you saw the following question:

Which of the following is a factor of 16?

A. 5

B. 6

C. 7

D. 8

E. 9

you would think through all of the ways you can produce the number 16—1 × 16, 2 × 8, 4 × 4—and you would determine that the answer has to be 8, D, since that is the only factor of 16 among the answer choices. Most factoring questions on the GMAT are pretty simple, although some Data Sufficiency questions using factoring can get tricky.

If a question does ask about factors of numbers, there's a good chance that the question will involve one of the following numbers: 36, 48, 96 (= 48 × 2), 72 (= 36 × 2), or 144 (= 48 × 3 = 72 × 2). Why these numbers? Because they have many factors that you can easily calculate:


	1 × 48 = 48
	1 × 72 = 72


	2 × 24 = 48
	2 × 36 = 72


	3 × 16 = 48
	3 × 24 = 72


	4 × 12 = 48
	4 × 18 = 72


	6 × 8 = 48
	6 × 12 = 72


	 
	8 × 9 = 72




It would be good practice for you to calculate all the factors of 96 and 144. A familiarity with these commonly appearing numbers can help you solve quantitative problems more quickly and with greater accuracy. A key fact to remember about factors is that 1 is a factor of all real numbers.

WORKING WITH NONINTEGERS

Integers are, generally speaking, easier to work with than nonintegers because the calculations necessary for manipulating them are shorter. But in the business world you have to deal with fractional numbers all the time. The price of a washer and dryer might be $899.99 with a 5% rebate. Interest rates on mortgages move up and down an eighth of a percentage point at a time, e.g., from 5.625% to 5.750%. Questions involving percentages, decimals, and fractions appear on the GMAT all the time. To ace this test, you need to be equally comfortable on both sides of the decimal point.

Percentages

Per cent is Latin for "by hundred," so percentages express numbers in hundredths. Thus,

45% = 45/100 = 0.45

This can get confusing when we speak of decimal percentages:

0.45% = 0.45/100 = 45/10,000 = 0.0045

There is a reasonable chance that a GMAT question will attempt to confuse you by putting a decimal within a percentage, so remember to watch for this. Coincidentally, decimal percentages are commonly used in finance, where hundredths of a percentage point are called basis points. Thus, to a banker,

0.45% = 45 basis points

Be very careful with questions asking about percentage increases. There is a difference between questions asking for the "percent increase" and the "percent of." When a number is doubled, it is increased by 100%, not 200%, but the resulting number is 200% of the original number (and the original number is 50% of the resulting number).

For example, if the price of an air conditioner increases from $300 to $600 over 10 years, the percent increase is 100% because the amount increased by $300. It is also true, however, when you are not talking about percent increase but are just discussing what percent $600 is of $300, $600 is 200% of $300 (and $300 is 50% of $600).

When a number is tripled, it is increased by 200%, and the resulting number is 300% of the original number. We can almost guarantee that one of the incorrect answer choices in a question involving percentage increases will feature a figure 100% greater than the correct choice.

Fractions

Fractions are usually—though not always—best reduced as far as possible before they are multiplied by anything in GMAT questions. You could burn up a lot of time trying to work with a fraction like

[image: f0030-01]

So the first step when you see a mean looking fraction is to figure out ways to simplify it. There are four rules that you can follow, generally in order:

1. Try to divide both the top and bottom by 2. This is called reducing the fraction by 2. Two is the first prime number, so it is always where you should start. If the number is even, then it's divisible by 2. Do this as many times as possible. In this case, that yields

[image: f0030-02]

2. Then try to divide both the top and the bottom by 3 (especially if reducing by 2 didn't work). A number will be divisible by 3 if the sum of its digits is a multiple of 3. In this case,

105:1 + 0 + 5 = 6 and 6 is a multiple of 3, since 6 ÷ 3 = 2

1386:1 + 3 + 8 + 6 = 18 and 18 is a multiple of 3, since 18 ÷ 3 = 6

So we know that 3 is a factor of both the numerator and the denominator; therefore, reducing by 3 yields

[image: f0031-01]

3. Next, try to divide both the top and the bottom by 5. If a number ends in 5 or 0, it's divisible by 5. Here, we could take it out of the numerator:

[image: f0031-02]

4. Finally try to divide both the top and the bottom by 7:

[image: f0031-03]

And now we have a fraction that isn't so hard to work with.

If these four steps haven't reduced the number to a workable level, you could consider whether it is divisible by other primes, such as 11 or 13. If the number is that complicated, though, check over the answer choices to see whether you really need to reduce the fraction any further; if the answer choices themselves contain unwieldy fractions, then maybe further reduction is unnecessary. If the number is really messy, you also may consider whether there might be an easier way to solve the problem.

Decimals

There is a time to work with decimals, and a time to work with fractions. For example, if a question asks you:

If 37.5% of the 880 students at a certain college are enrolled in biology classes, how many students at the college are NOT enrolled in a biology class?

A. 110

B. 330

C. 550

D. 430

E. 880

You could multiply 0.375 × 880, but you could probably work the problem faster if you realize that

[image: f0031-04]

then you could multiply

[image: f0031-05]

Remember that the question asked how many students are NOT enrolled in a biology class, so don't forget to subtract:

880 − 330 = 550

which is answer choice C.

Either method, multiplying by a decimal or by a fraction, works; the key is that if the quicker method can save you a few seconds here, those seconds might be the difference between a right answer and a wrong answer on a harder question near the end of the test. The rule of thumb is that if the answer choices are in decimals, you should probably work the problem with decimals, and if the answer choices contain fractions, then you should stick with fractions. If the answer choices do not steer you in either direction, go with the one that appears simpler and faster.

There are some equivalences between fractions and decimals that can save you time if you remember them for the test:


	1/8 = 0.125
	1/100 = 0.01


	1/4 = 0.25
	1/50 = 0.02


	3/8 = 0.375
	1/25 = 0.04


	1/2 = 0.5
	1/20 = 0.05


	5/8 = 0.625
	1/10 = 0.1


	3/4 = 0.75
	1/3 = 0.3333


	7/8 = 0.875
	2/3 = 0.6666




Rounding

Occasionally a problem will involve a long string of digits to the right of a decimal point that are not particularly useful. Sometimes, rounding the number to a rough estimate will do the trick just as well. For example, a problem like the following has appeared on the GMAT:

Which of the following is closest to [image: f0032-01]?

A. 4

B. 20

C. 40

D. 200

E. 2,000

You don't need to make the full calculation here, because the question asks you which number is "closest," and the answer choices don't have all of the decimal points that a really accurate answer would have. It is simpler to view the number as

[image: f0032-02]

Rounding can sometimes help you find answers much faster, or at least determine quickly which answer choices cannot be correct.

KEY CONCEPTS TO REMEMBER

[image: arrow] Three binomial relationships:

(x + y)(x + y) = (x + y)2 = x2 + 2xy + y2

(x − y)(x − y) = (x − y)2 = x2 − 2xy + y2

(x + y)(x − y) = x2 − y2

[image: arrow] Six rules about exponents and roots:

[image: f0033-01]

PRACTICE PROBLEMS

1. The sum of the non-prime numbers between 40 and 50, non-inclusive, is

A. 131

B. 176

C. 274

D. 405

E. 495

2. If x = −2, what is the value of 4x3?

A. −32

B. −24

C. −8

D. 8

E. 32

3. [image: f0033-02]

A. [image: f0033-03]

B. [image: f0033-04]

C. 21

D. 42

E. 58

4. What is the decimal equivalent of [image: f0034-01]?

A. 0.0016

B. 0.0625

C. 0.16

D. 0.25

E. 0.5

5. What is the smallest integer k for which 64k> 414?

A. 4

B. 5

C. 6

D. 7

E. 8

6. If x = −3, then [image: f0034-02]

A. −2

B. −1

C. [image: oneby2]

D. 1

E. 2

7. If (x − 1)2 = 144, which of the following could be the value of 2x?

A. −26

B. −22

C. −11

D. 12

E. 13

8. How many different positive integers are factors of 342?

A. 9

B. 11

C. 12

D. 20

E. 22

9. If 27p × 32 = 34 × 98, what is the value of p?

A. 3

B. 6

C. 8

D. 15

E. 16

10. 200 is what percent of 40?

A. 0.2%

B. 2%

C. 5%

D. 20%

E. 500%

11. If f and g are distinct prime numbers less than 10, which of the following cannot be the product of f and g?

A. 6

B. 9

C. 10

D. 14

E. 15

12. What percent of 180 is 45?

A. 0.25%

B. 4%

C. 25%

D. 40%

E. 250%

13. [image: f0035-01]

A. 0.125

B. 0.25

C. 0.625

D. 12.5

E. 25

14. How many positive factors do 180 and 96 have in common?

A. 6

B. 12

C. 16

D. 18

E. 24

15. Which of the following is the closest approximation of [image: f0035-02]?

A. [image: f0035-03]

B. [image: f0035-04]

C. [image: f0035-05]

D. 1

E. 5

16. Which of the following is equal to the cube of a non-integer?

A. −64

B. −1

C. 8

D. 9

E. 27

The following data sufficiency problems consist of a question and two statements, labeled (1) and (2), in which certain data are given. You have to decide whether the data given in the statements are sufficient for answering the question. Using the data given in the statements plus your knowledge of mathematics and everyday facts (such as the number of days in July or the meaning of counterclockwise), you must indicate whether

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.

17. If [image: f0036-01], what is the value of r?

(1) r2 = 625

(2) [image: f0036-02]

18. Is ab > 2?

(1) a = 2

(2) [image: f0036-03]

19. Is f < g?

(1) f < g + 1

(2) [image: f0036-04]

20. What is the value of [image: f0036-05]?

(1) p < 0

(2) p2 − 9 = 0

Solutions

1. C. The non-prime numbers between 40 and 50 are 42, 44, 45, 46, 48, and 49. (Remember, the non-inclusive means we don't include the 40 and 50.) Add them all up and we get 274.

2. A. Remember to follow the order of operations and cube −2 first to give you −8; then multiply by 4 and you get −32.

3. D. To divide by a fraction, just flip the top and bottom and multiply. So [image: f0037-01] turns into (3 × 7) + (7 × 3), or 21+21, which gives us 42.

4. B. To square a fraction, we have to square both the numerator and the denominator, which gives us [image: f0037-02]. If you want to avoid the long division, you can just divide 1 by 2, which gives you [image: oneby2] or 0.5. Divide again and you get [image: f0037-03] or 0.25. Keep going until you get to [image: f0037-04], or 0.0625.

5. B. If we don't want to do a lot of calculations, we're going to have to manipulate the exponents. The first step is to put the 64 and the 4 in the same terms, so let's make the 64 = 43 instead. Now the question is looking for the smallest integer k for which 43k > 414, which is the same as finding the smallest integer k for which 3k> 14. The best answer is 5, or B.

6. D. Be sure to follow the order of operations and plug in −3 for x. The equation becomes [image: f0037-05], which becomes [image: f0037-06], or 1.

7. B. Since there are only two possible values of 2x, it's easiest to start with them and find one that is also in the answer choices. Since (x − 1)2 could equal either 12 or −12, x could equal 13 or −11, which means that 2x could equal either 26 or −22. Of the answers, only B will work.

8. C. From the answers we can see that the list of factors will be relatively small, so it's easiest just to list them out. The pairs of factors are 1 and 342, 2 and 171, 3 and 114, 6 and 57, 9 and 38, and 18 and 19. That makes 12 factors.

9. B. Once we simplify 27p × 32 = 34 × 98, we get (33)p × 32 = 34 × (32)8, or 33p × 32 = 34 × 316. That is the same as 3p + 2 = 4 + 16, so p must equal 6.

10. E. We can take this question directly into an equation, which would look like [image: f0037-07] When we solve, we get 500, choice E.

11. B. The prime factors less than 10 are 2, 3, 5, and 7, so the product of any two of those cannot be correct. That eliminates choice A (the product of 2 and 3), C (the product of 2 and 5), D (the product of 2 and 7), and E (the product of 3 and 5). Since 9 is the product of 3 and 3, which are not distinct (or 1 and 9, which are not prime), B is the correct answer.

12. C. This question can also be put directly into equation form: [image: f0037-08] When we solve, we get 0.25, choice C.

13. A. Simplifying gives us (0.5)3, which is 0.125.

14. A. The positive factor pairs for 180 are: 1 and 180, 2 and 90, 3 and 60, 4 and 45, 5 and 36, 6 and 30, 9 and 20, 10 and 18, and 12 and 15. The positive factor pairs for 96 are: 1 and 96, 2 and 48, 3 and 32, 4 and 24, 6 and 16, and 8 and 12. They have 1, 2, 3, 4, 6, and 12 in common for a total of 6 factors.

15. C. Approximating the equation gives us [image: f0037-09], which simplifies to [image: oneby2].

16. D. Of the answer choices, only 9 is not a "perfect" cube, which means that its cube root is a non-integer.

17. D. Statement (1) tells us that r = 25 or −25, but when you look at the question stem, the radical sign for r is present, which only allows for a positive root. So [image: f0038-01]. Therefore statement (1) is sufficient and we can eliminate B, C, and E.

Statement (2) also gives us enough information to solve for r. If we rearrange the equation in the question stem, we can get [image: f0038-05] on one side, giving us [image: f0038-02]. Since [image: f0038-03], [image: f0038-04]. So statement (2) is also sufficient, and our answer is D.

18. C. Statement (1) does not give us a definite yes or no answer, because b could be a lot of different numbers. So we can eliminate A and D.

Statement (2) is also not sufficient, as a and b could equal 1 and 2, or 0.5 and 2, or 2 and 4, or an infinite number of other variations in which a is smaller than b. So B is not correct.

Putting them together, we know that a = 2, and b must be larger than a to satisfy Statement (2). ab then must be larger than 2 and the answer to the question is definitely yes. C is the correct answer.

19. E. Statement (1) is not sufficient because f could be less than g or it could just be g + 0.5. We can cross off A and D.

Statement (2) is not sufficient because while the absolute value of f must be less than the absolute value of g, the actual value of g could still be negative while f could be positive. The statement doesn't give us enough information, so we can eliminate B.

Putting the statements together doesn't really give us any more information, so the correct answer is E.

20. C. Because statement (1) just tells us that p could be any negative number, it is not sufficient to answer the question. A and D can be eliminated.

Statement (2) alone tells us that p could be either 3 or −3, which would give different values for [image: f0038-06], so it is also not sufficient and we can eliminate B.

The statements together tell us that p must be −3, so we can solve for [image: f0038-06] and C is the correct answer.


CHAPTER 4
Algebra
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THE IMPORTANCE OF ALGEBRA

Understanding algebra is essential for most rigorous business schools; therefore, algebra is included in large quantities on the GMAT. Unfortunately, though (or fortunately, depending on your point of view), GMAT problems don't necessarily test your algebra skills the same way business schools will test them — or the way you will need them in real life. So while you will want to make sure your algebra skills are sharp for school, and you will need basic manipulation skills for the GMAT (like those you studied in the last chapter), there are also some shortcuts you can take to get you in and out of problems efficiently on the test. Consider the following problem.

Hector runs a one-product widget shop. Each month, his fixed costs, whether he produces anything or not, amount to x dollars. The marginal cost of producing and selling one widget is a constant y dollars, regardless of the number he produces. He generally can sell widgets for z dollars each. What is the minimum number of widgets he must produce, assuming he sells every widget he produces, to break even (neither make a profit nor incur a loss) in a given month?

A. [image: f0039-01]

B. [image: f0039-02]

C. x

D. [image: f0039-03]

E. [image: f0039-04]

The breakeven point is a very important concept in business (and business school), so it appears frequently on the GMAT. Thus you need to memorize the definition in case the problem doesn't define it: the breakeven point is the point at which the profit is zero, so the business is neither making nor losing money on the project or product line under discussion.

On a problem like this one, your first instinct is probably to take the given variables and write an algebraic equation, which you will then solve and hope that it looks like one of the answer choices. In theory, that sounds great, except that the test writers tend to make these problems extra-tricky by throwing in conversions that you may not notice or by changing around variables in an answer choice so that the correct answer doesn't look like the answer you come up with. That's what the writers get paid to do — make the problem hard enough to weed some people out. So to raise your score, you need tools that make the problems easier to work, or that make it possible for you to solve a greater number of difficult problems than you would otherwise. That's where substitution comes in.

Substitution: The Algebra-Killer

Let's use Hector's situation to learn about substituting real numbers. The first thing to notice is the answer choices. See how they have algebraic expressions in them? Algebraic expressions or single variables are sure signs that you can substitute numbers and make this problem easier.

Hector's fixed cost is x per month. Let's find an easy number to work with that you can use for x — say, 100. Write down x = 100. And suppose the cost of producing one widget is 2. (You can ignore all of the dollar signs, since you're working in dollars all the way through the problem.) So y = 2. And the price Hector can sell a widget for is 6 . . . z = 6. So let's make sure you have all of that on your scratch paper:

x = 100

y = 2

z = 6

And if you can't remember which numbers represent what, you can always take it a step further, like this:

fixed costs = x = 100

cost to produce 1 widget = y = 2

selling price of 1 widget = z = 6

Now, since you want to "break even" at 0, you basically have to figure out how many widgets you have to produce to cover the big cost — the fixed cost. Producing and selling one widget makes you a profit of 4, since 6 − 2 = 4. How many widgets do you need to produce and sell to make up for the fixed cost of 100? Well, 100 divided by 4 is 25. You need to produce 25 widgets to break even; that is the answer.

But of course, all of the answers are variables and expressions, so you need to do some quick-but-careful work before you're done. Let's go through all of the answers, eliminating anything that doesn't equal 25. The variables keep the same values you assigned them before, of course — aren't you glad you wrote those down?

A. 100/(2–6) = −25, which is not the same as 25. Eliminate A.

B. 100/(6–2) = 25, so you can keep B.

C. 100 doesn't equal 25. Eliminate C.

D. 100/6 doesn't equal 25. Eliminate D.

E. 100/2 doesn't equal 25. Eliminate E.

Clearly, B is the only answer that works. But what if you hadn't chosen those specific numbers? Would you still get the same answer? Yes, you would. As long as you follow the rules in the problem (such as using positive integers when they tell you x and y must be positive integers), and use the same process, you will get the same answer. However, sometimes it is possible to get additional correct answers as well, simply because you are dealing with variables. Let's see this problem with a couple of different numbers substituted for the variables:

x = 100

y = 5

z = 10

The profit from producing one widget is 5, so you need to produce 20 widgets to make up for the fixed cost of 100. Therefore, 20 is the answer you're looking for in the answer choices.

A. 100/(5–10) = −20, which is not the same as 20. Eliminate A.

B. 100/(10–5) = 20, so you can keep B.

C. 100 doesn't equal 20. Eliminate C.

D. 100/10 doesn't equal 20. Eliminate D.

E. 100/5 = 20, so you can keep E.

Uh-oh. See how the correct answer stayed correct, but an additional answer became correct as well? It's not too terribly big of a deal if this happens; all you have to do is pick some different numbers (again, making sure that you're following any rules set up in the problem), and narrow down among the answers that are left. The good news is that the ones that didn't work before stay wrong, so the second substitution is usually pretty quick and easy. You can also usually avoid this pitfall by avoiding using the same number twice (see how 5 is used twice in the second example?) and by avoiding using 1 and 0.

To avoid another pitfall, make sure your numbers are easy to work with. If you originally chose x = 100, y = 2, and z = 5, there's nothing really wrong with those numbers, but you will end up with an answer of 33 1/3 widgets, which simply isn't easy to work with. If you run into that situation, just change your numbers a little until things are easily divisible.

Substitution Using Answer Choices

Sometimes rather than having variables in the answer choices, you have five possibilities that represent an unknown in the problem itself. Often the easiest way to solve this kind of problem is to work backwards from the answer choices, substituting each one into the problem situation until you find the one that is correct. Be careful though: the urge to write an algebraic equation can be particularly strong with this question type, and it can get in the way of seeing how easy these problems really can be. Let's consider this depreciation problem:

Ace Transport has acquired two trucks to carry different types of cargo. One costs $70,000; the other costs $52,000. The company expects that the first will last 165,000 miles, after which it can be sold for salvage for about $4,000. The other will fetch the same salvage price, but will last 200,000 miles. The two trucks convoy together, so they always show the same mileage readings. If the value of each truck declines at different constant rates for every mile driven, at what mileage reading will the residual values of the two trucks be equal?

A. 87,500 miles

B. 100,000 miles

C. 107,750 miles

D. 112,500 miles

E. The residual values will never be equal.

Depreciation is another important concept for business and business school, so you will very likely see it on GMAT questions. The type of depreciation you will see on the GMAT will be straight-line depreciation, meaning that whatever is depreciating is depreciating at a constant rate, so there's no funny business like a car depreciating 10% as soon as you drive it off the lot and then a different percent per year afterwards.

This isn't an easy problem no matter what, but you don't have to spend time and effort writing equations for each truck and then graphing them. Instead, start by making just a few simple calculations.

The first truck will depreciate by $66,000 total, because 70,000 − 4,000 = 66,000. It is expected to drive 165,000 miles, so you need to calculate the amount it depreciates per mile. Dividing $66,000 by 165,000 gives $0.40, so the first truck depreciates by 40 cents per mile.

The second truck will depreciate by $48,000, because $52,000 − 4,000 = 48,000. It is expected to last 200,000 miles. Dividing $48,000 by 200,000 gives $0.24, so the second truck depreciates by 24 cents per mile.

The question asks at what mileage will the two trucks have the same residual — or remaining — value. At this point you have to ask yourself, would it be easier to go find the value (somewhere between 1 and 165,000), or would it be easier to just check the values listed in the answer choices? Clearly the math isn't super-simple either way, but at least the answer choices are a place to start, so let's go there. Typically, you want to start with the middle answer choice (choice C) because the answer choices are listed in ascending or descending order, so checking choice C allows you to eliminate other answers that are either too big or too small. But if there are some answer choices that are way easier to work (like choice B, in this case), it's perfectly okay to start there.

Choice B is 100,000 miles. Using the depreciation rates you found above, calculate how much each truck depreciates in 100,000 miles and see if the residual values are the same. Truck 1's original price is 70,000. It depreciates $0.40 per mile for 100,000 miles, so 70,000 − 0.4(100,000) = 70,000 − 40,000 = 30,000. Truck 2's original price is 52,000. It depreciates $0.24 per mile for 100,000 miles, so 52,000 − 0.24(100,000) = 52,000 − 24,000 = 28,000. The residual values are not equal, so choice B is not the correct answer. But can you do a little bit of ballparking to eliminate other answers? Yes. Since truck 1 is going to depreciate faster than truck 2, you know you need a higher number of miles for their residual values to be equal. So you can also eliminate choice A.

So where to go next? Since you need a higher number, either choice C or choice D would make sense. However, choice D is the more logical one to try because if it doesn't work, you will be able to tell whether C could be correct just based on the trends, or whether there is no point at which the residual values are equal. So let's try D.

D. Truck 1: 70,000 − 0.4(112,500) = 70,000 − 45,000 = 25,000

Truck 2: 52,000 − 0.24(112,500) = 52,000 − 27,000 = 25,000

The residual values are equal, so D is correct. You don't need to try all of the answers on this type of problem because there are no variables. Once you find an answer choice that works, mark it and move on.

By the way, if you couldn't do the math on that one fairly quickly, it's time to do some brush-up on your computation skills. This level of non-calculator math will be tested on the higher GMAT math questions.

QUADRATICS

Another context in which you are very likely to deal with algebraic concepts is in working with quadratics. If you haven't dealt with quadratics in a few years, here is what you need for the GMAT. First of all, there are three basic formulas that you need to memorize cold. Here they are:

(x + y)2 = x2 + 2xy + y2

(x − y)2 = x2 − 2xy + y2

(x + y)(x − y) = x2 − y2

If you need to make flash cards, do it. The reason that you need to memorize these is that while we all know we could derive, factor, solve, FOIL, and whatnot, knowing these equations means that you won't have to do all that work for most of the quadratic problems on the test. You just recognize one of these forms and presto — you change it into the equivalent form.

Now, in the few cases in which you're not dealing with (x + y)2, (x − y)2, or (x + y)(x − y), you may need to do some actual manipulation. In those cases, you're either going to be changing something from parenthetical form —(x + y)2— into an expression —x2 + 2xy + y2—or the other way around. If you're starting off with parentheses, you FOIL. If you're starting off with an expression, you factor.

FOIL

FOIL stands for First, Outside, Inside, Last, and it's simply an order of operations to make sure that you do everything you need to do to get the form changed properly. For example, let's say you're starting with (x + 5)(x − 3). You multiply one term from each set of parentheses, using FOIL as your order.

First terms: Multiply x and x to get x2

Outside terms: Multiply x and −3 to get −3x

Inside terms: Multiply 5 and x to get 5 x

Last terms: Multiply 5 and −3 to get −15

So your terms are x2, −3x, 5x, and −15. You combine what you can and end up with x2 + 2x − 15. Done!

Factoring

Factoring is also called finding the roots or solutions of an equation. The good news is that it always follows the same steps, much the same as FOIL. Let's say you have the expression x2 + 7x + 12. First you draw the parentheses and put an x in each one:

(x   )(x   )

Now all you have to do is fill in the numbers and plus/minus signs. The trick is to find the factors of the last term — the one with no variable — in this case, 12. 12 has the following factors:

1 and 12

2 and 6

3 and 4

Now all you have to do is find the factor pair that you can combine to form the coefficient of the middle term (in this case, 7). 3 and 4 can be added to create 7, so that is your factor pair. You will leave both the 3 and the 4 positive because you need to create a positive 7.

(x + 3)(x + 4)

Sometimes factoring is all you need to do. For example, if you were looking at a problem with x2 + 7x + 12 on the top of a fraction and (x + 4) on the bottom, factoring the top expression would allow you to reduce the fraction and simplify the problem. But if the problem asks for the roots of the equation x2 + 7x + 12 = 0, you would need to take it a step further.

Finding the roots or solutions means finding the numbers you could substitute for x to make the equation equal 0. So now you have solved to find that the two possibilities are (x + 3) = 0 and (x + 4) = 0. Therefore, the roots or solutions are x = −3 and x = −4 (not x = 3 and x = 4).

Let's do one more example that is a little more difficult, so that you get some practice dealing with variations.

What are the solutions to the equation x2 + (−2x) = −15?

A. −5 and −2

B. 5 and −2

C. 5 and 2

D. −5 and 2

E. There are no solutions to the equation.

First of all, you want to get this equation looking like the one you've worked before, so manipulate it to get zero on the right and everything else on the left. That gives x2 + (−2x) + 15 = 0. Now write your parentheses and fill in an x for each pair: (x)(x). Now find the factors of 15:

1 and 15

3 and 5

Which pair can you manipulate to get a −2? Clearly, that's 3 and 5. Subtracting the 5 from the 3 would give you −2, so fill in your parentheses accordingly. You get (x −5)(x + 3). Setting each set of parentheses equal to 0 gives you your roots, 5 and −3. The correct answer is choice B.

Before moving on to the next chapter, work the sample problems. Brief solutions are provided after the problems.

PRACTICE PROBLEMS

1. Which of the following equations has a solution in common with x2 − 2x − 15 = 0?

A. x2 − 6x + 9 = 0

B. x2 + 2x − 15 = 0

C. 2x2 + 9x + 9 = 0

D. 2x2 + x − 3 = 0

E. none of the above

2. If [image: f0045-01], then which of the following is a possible value of x?

A. −3

B. −2

C. 1

D. 5

E. 7

3. In three years, Janice will be three times as old as her daughter. Six years ago, her age was her daughter's age squared. How old is Janice?

A. 18

B. 36

C. 40

D. 42

E. 45

4. If apples cost x dollars per m dozen, how many dollars will it cost to buy n apples?

A. [image: f0045-02]

B. [image: f0045-03]

C. [image: f0045-04]

D. [image: f0045-05]

E. [image: f0045-06]

5. Which of the following is a solution to the equation x2 − 4x − 32 = 0?

A. −12

B. −8

C. −4

D. 4

E. 12

6. Abby, Brandon, Cedric, and Deirdre are planning to attend a concert. If their friend Kim also goes with them, they will get a group discount on their tickets. If the total price of the tickets with the group discount is the same as the total price of the tickets without the group discount, how much is the discount?

A. 5%

B. 10%

C. 20%

D. 25%

E. 33%

7. Two boards are being cut for a construction project. If the total length of the boards is 100 inches and the shorter board is 5 inches less than half the length of the longer board, what is the length of the shorter board?

A. 25 inches

B. 30 inches

C. 35 inches

D. 65 inches

E. 70 inches

8. If the average (arithmetic mean) of a list of s integers is 18, what is the sum of the integers?

A. 9s

B. [image: f0046-01]

C. 18s

D. [image: f0046-02]

E. 18 + s

9. What are the roots of the equation x2 − 12x = −27?

A. (18, 9)

B. (18, −9)

C. (−3, −9)

D. (−3, 9)

E. (3, 9)

10. A group of hikers is planning a trip that will take them up a mountain using one route and back down using another route. They plan to travel down the mountain at a rate of one and a half times the rate they will use on the way up, but the time each route will take is the same. If they will go up the mountain at a rate of 4 miles per day and it will take them two days, how many miles long is the route down the mountain?

A. 4

B. 6

C. 8

D. 12

E. 16

Solutions

1. C. The equation in the question factors out to (x − 5)(x + 3) = 0; x = 5 or − 3. The equations in the answer choices factor out to

A. x2 − 6x + 9 = 0 = (x − 3)(x − 3); the solution is x = 3

B. x2 + 2x − 15 = 0 = (x + 5)(x + 3); the solution is x = 3, −5

C. 2x2 + 9x + 9 = 0 = (2x + 3)(x + 3); the solution is x − 3, − 3/2

D. 2x2 + x − 3 = 0 = (2x + 3)(x − 1); the solution is x −3/2, 1

Of these choices, only C shares a solution, −3, with the equation in the question.

2. D. This problem is solved easily enough by substituting numbers from the answer choices. Starting with choice C, you get −3 = 1, which clearly isn't true. If it isn't immediately clear whether to move up or down in the answer choices, don't spend a lot of time trying to save a little time — just move! Answer choice D gives you 5 on both sides of the equation, so it is correct.

3. D. This is another great problem to solve just by substituting answer choices instead of writing out a long equation. But you do have to make sure you're systematically keeping track of everything. The problem asks for Janice's age, so the answer choices are all possibilities for Janice's age.

Starting with choice C, you know that Janice is 40, so in 3 years, she will be 43. She will be 3 times as old as her daughter at that point, so her daughter is . . . not an integer. That's actually a great indicator of a wrong answer when dealing with years, so let's move on.

In answer choice D, Janice is 42, so in 3 years, she will be 45. She will be 3 times as old as her daughter, so her daughter will be 15. That means her daughter is 12 now. Six years ago, her age was her daughter's age squared. Do the numbers support that? Well, Janice was 36 and her daughter was 6, so yes, choice D works and is the correct answer.

4. A. If we set up this problem as a proportion with dollars on top and apples on bottom, you get [image: f0047-01] (let's call the amount of money we're trying to solve for y). Cross-multiplying gives us 12my = xn, and to get y alone, we would just divide by 12m on both sides, giving us [image: f0047-02]. Why not substitute numbers on this one? Well, because the equation was set up for you and you only had to manipulate it. This problem wasn't as tricky as the ones in which you have to write your own equation. If you're more comfortable substituting numbers, though, it's still a great way to do the problem.

5. C. The equation x2 − 4x − 32 = 0 expands out into (x − 8)(x + 4) = 0, so the solutions are 8 and −4. Watch out for trap answers such as − 8 and 4.

6. C. This is a great problem to use the answer choices instead of writing a lot of complex equations. Let's say the price of a ticket without the discount is x. If the discount is 5%, then 4x = (5x) − 0.5(5x). We can simplify that and instead of finding the discount and subtracting it, we'll just take the percentage we would pay with the discount included. So, our new equation is 4x = 0.95(5x). That doesn't work out mathematically, and in fact, it's way off. So A is incorrect, and B is close to A, so let's skip B and try C. A 20% discount means that each person will pay 80% of the individual price, so the equation is 4x = 0.8(5x). That works out perfectly, so C is our answer!

7. B. Again, this is a great problem to just try the answer choices. If the shorter board is "5 inches less than half" the longer board, we could just use the answer choices as the length of the shorter board, add five, and multiply by two. A doesn't work—if the shorter board is 25, the longer board would be 60, and those don't add up to 100. B works—a shorter board of 30 gives us a longer board of 70 (remember, add 5 then multiply by 2), and those add up to 100.

8. C. Depending on how familiar you are with the theory behind averages, you may want to substitute real numbers in this problem. Let's make it simple and suppose s = 2. Your two numbers are 17 and 19, giving you an average of 18. Their sum is 36, and only answer choice C equals 36.

9. E. First we have to manipulate the equation to get it into a standard form. By adding 27 to both sides, we get x2 − 12x + 27 = 0 . . . something we're a little more used to seeing. Factoring this quadratic gives us (x − 3)(x − 9) = 0, so our roots are 3 and 9.

10. D. The rate formula is a great help on problems like these, so remember [image: f0048-01]. For the trip down the mountain, the rate is 1.5 times the "up" rate of 4 miles per day, so the rate is 6 miles per day. The time is 2 days because it is equal to amount of time it takes to go up the mountain. Substituting those numbers in the formula allows you to solve for the distance, which is 12 miles.




End of sample
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