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July 2, 2024


Hello!


Thank you for picking up a copy of All the Quant + DI. I hope this book provides just the guidance you need to get the most out of your GMAT studies.


At Manhattan Prep, our goal is to provide the best instructors and resources possible. If you have any questions or feedback, please do not hesitate to contact us.


Chat our Student Services team on our website, email us at gmat@manhattanprep.com or give us a shout at 212-721-7400 (or 800-576-4628 in the United States or Canada). We try to keep all our books free of ­errors, but if you think we’ve goofed, please visit manhattanprep.com/GMAT/errata.


Our Manhattan Prep Strategy Guides are based on the continuing experiences of both our 99th percentile instructors and our students. The primary authors of the 8th Edition All the Quant + DI guide were Stacey Koprince and Chris Gentry and the primary editors were Stacey Koprince and David Mahler. Project management and design were led by Prakash Jagannathan, Mario Gambino, and Helen Tan.


Finally, we are indebted to all of the Manhattan Prep students who have given us excellent feedback over the years. This book wouldn’t be half of what it is without their voice.


And now that you 

are one of our students too, please chime in! I look forward to hearing from you. Thanks again and best of luck preparing for the GMAT!




	Sincerely,
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Stacey Koprince


Director, Content & Curriculum


Manhattan Prep








www.manhattanprep.com/gmat













The GMAT Mindset


The GMAT is a complex exam. It feels like a strictly academic test—math, reading comprehension, data analysis, logical reasoning—but at heart, the GMAT is really a test of your executive reasoning skills.


Executive reasoning is the official term for your ability to make decisions in the face of complex and ­changing information. It makes sense, then, that graduate management programs would want to test these skills. But how does the GMAT test executive reasoning skills? Understanding this will impact both how you study for the GMAT and the decisions you make as you’re taking the test.


Here’s the first big difference compared to school tests: Your teachers tested you on material they fully expected you to know how to handle. They never put something on the test that they expected you to get wrong.


But the GMAT will actually do this! The GMAT wants to know how well you make decisions regarding when to invest your limited time and mental energy and when not to. When you see something that will take too long or be too hard, do you let yourself get sucked in? Or do you say, “No, thanks!” and walk away?


In other words, the GMAT is testing you on how well you make business decisions. No good businessperson invests in every single opportunity that comes along. Rather, an effective businessperson evaluates each opportunity, saying yes to some and no to others.


That’s what you’re going to do on the GMAT, too. You will invest in a majority of the problems presented to you, but you will also say no to some—the ones that look too hard or seem like they’ll take too long to solve. These are literally bad investments.


The GMAT is Adaptive


Here’s the next big difference compared to school tests: The GMAT adapts to you as you take it, offering easier or harder questions based on how you’re doing on the test. Ideally, you’ll do well on the material that you know how to answer in a reasonable amount of time. Your reward? Eventually, you’ll earn questions that are too hard—either they’ll take too long, or they’ll be so hard that you wouldn’t get them even if you had unlimited time.


Then what? If you use a “school mindset” on the test, you’ll keep trying to answer these questions even though you really can’t do them. You’ll waste a bunch of time and have to rush on other questions. As a result, you’ll start to miss questions that you actually do know how to answer and your score will go down. This is the business equivalent of spending most of your annual budget by month 8 . . . and then not having enough money left to run the business effectively for the last 4 months of the year. Not a good look.


Instead, use your business mindset to carry you through the exam. When the test finds your limit (and it will), acknowledge that! Call it a bad investment and let that problem go, ideally before you’ve spent very much time on it. Choose an answer, any answer, and move on.


Extend the business mindset to your studies as well. If there are certain topics that you really hate, don’t study them. Seriously! Instead, on your next practice test, guess quickly and move on when one of those “bad investment opportunities” comes up. After your next practice test, you can see what your score is like and decide whether to study those topics in the future.


You might get to your goal score without ever having to master the content that you find the most ­annoying. Even those of us who score in the 99th percentile on the test have “guess fast on this” lists.


One caveat: You can’t give up immediately on huge swaths of content. For example, don’t bail on all of algebra; that represents too great a portion of the Quant and Data Insights sections. You can, though, choose a subset of algebra—say, absolute value problems.


Start orienting yourself around your business mindset today. You are not going to do every problem or master everything. Rather, you’re going to focus on the best investment opportunities (aka, problems) for you, as you see them throughout the test. When you decide not to pursue a particular investment, pick a random answer and move on as quickly as you can—don’t waste precious time on a poor investment opportunity. And feel good about the fact that you’re doing exactly what you’re supposed to do on the GMAT: making sound investment decisions about what to do and what not to do.


How to Organize Your Quant and Data Insights Studies


The Quant section of the exam tests primarily Quant skills. The Data Insights (DI) section of the exam tests quant, verbal, and formal logic skills.


This book covers all of the question types found in the DI and Quant sections, as well as all of the quantitative and formal logic skills tested on the exam. It also touches on the most important verbal reasoning skill, inference.


All of the verbal-based skills are covered in our All the Verbal book; these skills are tested on the Verbal section of the exam and can show up on the DI section of the exam as well. As such, we do recommend using our All the GMAT book set, as these books together will cover all of the content and all of the question types found across the GMAT.


How to Use This Book


There are four units in this book:


1.Unit One: Quant and DI Intro; FDPRs


2.Unit Two: Algebra


3.Unit Three: Stories and Stats


4.Unit Four: Number Properties and More


Separately, we also have a free GMAT Foundations of Math e-book. If, while working your way through anything in this book, you realize that you would like more foundational help, find the corresponding chapter in Foundations of Math. Spend some time building your foundation in the needed area(s), then come back to All the Quant + DI.


If you find yourself frequently consulting the Foundations of Math book, then you may want to complete that entire book before continuing with this book.


You’ll learn about time management, as well as other test details, both in this guide and in the online resources associated with this guide. You can also test your skills using official GMAT problems that are published by the test makers in The GMAT Official Guide (also known as “the OG”). These problems appeared on the official GMAT in the past, so they’re a fantastic resource to help you get ready for the real test. (Note: The OG is published by the official test makers. It is sold separately from the Manhattan Prep books.)



Book Purchasers: Read Me!


If you are taking a live course or complete self-study program with us, you can skip this section. Your syllabus in Manhattan Prep’s online study platform will give you all of the needed assignments from all of your program resources throughout your studies.


If you have purchased books from us on Amazon or a similar site, then you will need to do some organization of your studies yourself. If you haven’t already, create your account on the Manhattan Prep website and register your purchase of this book and any other books you may have bought from us. This will give you access to a Starter Kit syllabus, containing resources both for this book and for the test overall. Take 15 minutes right now to explore your syllabus and understand how it works.


If you purchased our All the GMAT book set, you will have access both to the Starter Kit syllabus and to a more extensive syllabus on our online study platform. Just register your book set on our website to unlock the All the GMAT syllabus and get started.


We also recommend purchasing your own copy of the most recent edition of The GMAT Official Guide (also known as “the OG”). The OG is published by the official maker of the GMAT and contains problems that appeared on the official GMAT in the past. It’s a fantastic resource for your studies (which is why we include it in all of our live course and self-study programs). One more note: Don’t buy any OG editions from 2022 or earlier; those were all built for the classic GMAT, not for the new GMAT.


Use OG problems to train yourself under official test conditions. We recommend following the below guidelines when you devise problem sets for yourself. (If you are taking one of our courses or complete self-study programs, ignore this! You already have OG problem sets assigned in your online syllabus.)
















	When


	What











	Early in your studies


	
At first, try a single problem at a time:




	Time yourself; it’s perfectly fine to go up to a minute over average time for that question type.


	If you’re approaching 1 minute of extra time, pick an answer (any answer!); you’ll have to do this on the real test, too, so practice that from the beginning. Then either try the problem again or decide that you’d rather guess immediately on the real test. If you try it again, don’t time yourself and look up anything you want in your study materials.


	Review each problem thoroughly before trying the next one.












	In the middle of your studies


	
Add a couple of layers of complexity:




	Try two to four problems in one straight block before stopping and analyzing the problems. Set a timer for the whole block of time and have an answer for every problem by the time the timer runs out (even if you have to guess).


	Include some problems from lessons or assignments you completed in earlier weeks (do some new problems and retry some problems that you did before).

These two additional layers will allow you to practice your time management and keep your skills fresh on material you studied earlier.














	Later in your studies


	
Add some more complexity:




	Graduate to longer sets of problems (either four or eight for the Quant or DI sections).


	Mix question types for DI—include at least three of the five DI problem types in any set.


	Choose problems randomly out of the OG—so that even you don’t know what you’re about to do! After all, the real test will never tell you what kind of problem you’re about to get. If you can mimic the randomness of the test, you’ll train yourself to be prepared for anything.















One word of caution: Don’t create problem sets that consist of many problems of the exact same type—for example, don’t do four Exponents questions in a row. The real test will always mix things up, so do the same with your own practice.


One last—and very important—note: Manhattan Prep’s online study platform contains a host of additional resources associated with this book. These aren’t “extra” or optional materials; they’re integral components of your GMAT study plan.


Online, you’ll find materials that explain how to manage your time during the test and what to do if you find yourself too far ahead or behind on time. You’ll also find resources to help you analyze your practice test results and figure out your study priorities going forward. You’ll even find more practice problems. Register your guide today to get access to all of these materials!









UNIT ONE


Quant and DI Intro; FDPRs


In this unit, you will learn about the major question types given in the Quant and Data Insights (DI) sections of the GMAT. You’ll also gain a strong grounding in estimation and using real numbers to test cases, use smart numbers, and work backwards, skills that are crucial to your success on the GMAT. And you’ll learn all of the facts, rules, and relationships governing fractions, decimals, percents, and ratios (FDPRs), as well as how to manipulate and solve for all four number forms.


In This Unit


•Chapter 1: How Quant and DI Work


•Chapter 2: Math Fundamentals


•Chapter 3: Data Sufficiency 101


•Chapter 4: Fractions and Ratios


•Chapter 5: Strategy: Estimation


•Chapter 6: Percents


•Chapter 7: Strategy: Arithmetic vs. Algebra 101


•Chapter 8: Table Analysis


•Chapter 9: Digits and Decimals


•Chapter 10: Graphics Interpretation









CHAPTER 1


How Quant and DI Work


In This Chapter . . .


•The Six Problem Types


•Data Sufficiency


•Table Analysis


•Graphics Interpretation


•Multi-Source Reasoning


•Two-Part Analysis


•Content and Strategy on the GMAT


•Understand, Plan, Solve









In this chapter, you will learn the basics about all six of the problem types that appear in the Quant and Data Insights (DI) sections of the exam. You’ll also learn Understand, Plan, Solve (UPS), a process you’ll use to tackle every Quant and DI problem.










CHAPTER 1 How Quant and DI Work



Quant and Data Insights make up two of the three sections of the GMAT. (The third section is the Verbal section.)


Both sections are 45 minutes long (default timing*) but the details differ from there. The Quant section focuses on math skills and consists of a single problem type, called Problem Solving. This section includes 21 problems to answer in your given 45 minutes.


*The GMAT has default (1x) timing and, for those who qualify, extended timing. The most common extended time multiplier is 1.5x (or 50% extended time); the second most common is 2x (or 100% extended time). This book will provide all timing on the 1x scale. If you are granted extended time, multiply any timing by the multiplier you were granted to know your timing for each section or problem type.


The Data Insights (DI) section is a bit more complicated. It asks you to do math, verbal, and logical analysis across 20 problems in 45 minutes. The DI section includes 5 different types of problems that you’ll learn about in this chapter.


The good news: The math content and logic skills tested on the GMAT are the same for both the Quant and DI sections of the GMAT. And the verbal reasoning skills tested are the same for the Verbal and DI sections of the exam. So, while the three sections have different problem types to learn, you don’t have to learn all different content for each section of the exam.


Scoring on the GMAT


Each section of the GMAT is scored on a scale of 60 to 90. Your performance on the three sections is then combined into one Total score on a scale of 205 to 805.


Schools typically place the most weight on your Total score. Most programs will post the average scores for their incoming/accepted students, as well as the range of scores earned by the “middle 80%” of their incoming students. (They lop off the top 10% and the bottom 10% of the dataset as outliers.)


Schools will also look at your individual section scores. And this is your chance to bolster any weaker spots in your application. For example, if you have an undergrad degree that didn’t require any quantitative classes, you can use your Quant and DI scores as evidence that you can handle the quant-heavy curriculum in business school.


Or maybe you did your undergraduate degree in a language other than English. Your Verbal and DI scores can help demonstrate that your communication skills are at the level needed for an English-language-based graduate program.


If you find yourself getting nervous about analyzing data or solving math or figuring out the best conclusion to a logical scenario . . . consider this an opportunity! These are all skills you’ll use every day in business school. So the investment you’re making right now to build these skills for the GMAT will also help you feel a lot more comfortable from day one of your grad school program.


Changing Your Answers


On all sections of the GMAT, you must first answer the problems in the order they appear. You will need to put in an answer in order to get to the next problem, and you cannot—at first—go back to problems you’ve already answered.


But, when you reach the end of each section, you will be allowed to go back to review your work and change up to 3 answers—as long as you still have time left in that section. In general, assume that you won’t spend much time reviewing problems, but there are a few circumstances in which it can be helpful to go back to a problem:
















	

What happens




	

What to do









	

You submit your answer . . . and then realize you made a careless mistake.




	

Jot down the problem number on your scratch paper and write RETURN next to it.









	

You know how to do it, but it’s going to take a long time to do.




	

Bookmark the problem and make a random guess now. If you have enough time left at the end, you can solve it then.









	

You “know you know it,” but you’re blanking on something right now.




	

Bookmark the problem. If you later remember what you’re blanking on, you can come back to the problem at the end.












Content


The Quant section of the exam can test pure math or applied math, and this section doesn’t include a calculator, so you’re going to have to do some actual number-crunching on paper in the Quant section.


The one problem type in the Quant section, Problem Solving, is just a plain, choose-one multiple-choice problem type—the most basic problem type on the GMAT. If you’ve ever taken a multiple-choice math test of any kind, that’s what Problem Solving looks like. So, the Quant section feels the most like a “school math” test.


The DI section is different. It was built to mimic case studies—true histories of difficult business situations that include vast amounts of real information (quant and verbal) that you must sort through and analyze to glean insights and make decisions. Case studies are very commonly used in business school, so it makes sense that the GMAT includes a case-study-like section.


The DI section is designed to mirror two key aspects of case analysis that the Quant and Verbal sections of the GMAT don’t address:




1.Math–verbal integration


2.The flood of real-world data





Problems on the Quant section of the test typically give you only what you need in order to solve and no more; the numbers often simplify cleanly, leaving you with an integer solution. In addition, the Quant section does not typically incorporate logical reasoning or other verbal skills, although it does require you to translate words into math. On the Verbal section, while Critical Reasoning (CR) and Reading Comprehension (RC) problems can include some quantitative concepts, you’re not solving math.


In contrast, problems in the DI section may give you giant tables or graphics of ugly numbers or complex situations—but you’ll never actually use most of the information (much like data in the real world). Further, you’ll have to integrate quantitative concepts with the kind of reasoning and analysis more typically found on the Verbal section of the exam. You’ll be using your math and reasoning skills simultaneously—again, very much like the real world and business school.


The Six Problem Types


In this section, you’ll learn how the six problem types on the Quant and Data Insights (DI) sections of the exam work.


Well, really, you’ll learn how five of them work, because you already know how the sixth works. The Problem Solving (PS) type, which is the only problem type in the Quant section of the exam, is a basic, boring multiple-choice problem. You’ll always have five answer choices and you’ll always choose exactly one answer. It looks like every regular multiple-choice math problem you’ve ever seen.


The other five problem types appear on the DI section of the exam and were invented specifically for the GMAT. Most of them are multi-part problem types—you may have to answer two or even three parts in order to answer the “whole” question. You’re given a Prompt (or upfront information to process), and you use that information to answer one or more questions.


There are five types of DI problems:




1.Data Sufficiency (aka DS)


2.Table Analysis (aka Table)


3.Graphical Interpretation (aka Graph)


4.Multi-Source Reasoning (aka MSR)


5.Two-Part Analysis (aka Two-Part)





DS, Table, Graph, and Two-Part prompts always have exactly one associated question. That is, for each Data Sufficiency prompt, you’ll answer one question, and the same is true for each Table prompt, each Graph prompt, and each Two-Part prompt. Some of these questions, though, will be multi-part questions—you will have to answer two or three parts in order to fully answer that question.


The MSR prompt works more like Reading Comprehension: A single prompt typically comes with three separate associated questions (and some of those individual questions will also be multi-part).


The mix of questions on the DI section will vary:


















	

Prompt type




	

Typical # of problems




	

Details









	

DS




	

4 to 8




	

1 prompt with a one-part (single answer) question









	

Table




	

2 to 4




	

1 prompt with a three-part question









	

Graph




	

2 to 4




	

1 prompt with a two-part question









	

MSR




	

3




	

1 prompt with 3 separate questions (some of which are multi-part)









	

Two-Part




	

4 to 6




	

1 prompt with a two-part question












DI is complex, just like the real world. And just like the real world, once you gain some experience with DI, it will start to seem normal.


Data Sufficiency


Data Sufficiency (DS) problems test how you think logically about mathematical and analytical concepts. These problems are essentially a cross between math and logic. Imagine this scenario:




Boss: Should we raise the price on this product? (Dumps a bunch of data on your desk)


You: (after looking through it all) Yes, we should raise the price by 6%.


Boss: Why?


You: (justify your position from the data)


Boss: Great! Let’s do it.





This kind of logical reasoning is exactly what you use when you answer DS questions. You’re going to answer a specific question that was asked (“Should we raise the price?”) and you’re going to indicate which specific data points are needed in order to arrive at that answer.


Here’s another question: How old is Farai?


Imagine that you’re also told a fact: Farai is 10 years older than Dmitry.


But you don’t know anything about Dmitry’s age, so that doesn’t help to figure out how old Farai is. The GMAT would say that this fact—Farai is 10 years older than Dmitry—is not sufficient (i.e., not enough) to answer the question.


But suppose you were also given another fact: Dmitry is 8 years old. Given all of these facts, Farai would have to be 18.


If you know both that Farai is 10 years older than Dmitry and that Dmitry is 8 years old, then you have sufficient (i.e., enough) information to answer the question. How old is Farai? Farai is 18.


Every DS problem has the same basic form. It will ask you a question. It will provide you with two separate facts, called Statements. And it will ask you to figure out what combination of these two facts is sufficient to answer the question.


You’ll learn more about how DS works in Chapter 3.


Table Analysis


The Table Analysis (Table) prompt is made up of two things: a sortable table and some additional text—also known as a Blurb—that gives you context about the information contained in the table. The blurb can be quite basic (e.g., a title); other times, the blurb may contain information necessary to answer the associated question.


The table will always appear on the left-hand side of the screen, and the question will always appear on the right-hand side. The blurb is sometimes above the table and sometimes above the question. In this example, the prompt is made up of the blurb, right above the table, and the table itself:


[image: ]


You will be able to sort the table by its columns; sorting will usually help you to save time and minimize careless mistakes.


Table prompts are always accompanied by one Either-Or question with three parts. The three parts will be in the form of three statements for which you will choose either the answer in the first column or the answer in the second column. In the example shown above, the choice is either Yes or No.


One more thing: There is no partial credit on the test. In order to get credit for a multi-part problem, you’ll have to answer all parts of the question correctly.


This has implications for test strategy. If you realize, for example, that you can answer one statement but you have no idea how to do the other two, then your best move might be to guess on all three and move on. Alternatively, if you feel confident that you can answer two parts in reasonable time but don’t know how to do the third, you would likely still want to do that problem. A guess on the third part will still give you a 50/50 chance of answering the entire question correctly.


Essentially, the Data Insights (DI) section is setting up the kinds of strategic decisions people have to make in the business world every day. You’ll learn more about how to handle Tables in Chapter 8.


Graphics Interpretation


Graphics Interpretation (Graph) problems will present you with some kind of a graphic—anything from a classic pie chart or bar graph to a flowchart to an unusual diagram created specifically for this test.


The graph will usually be accompanied by a blurb describing the visual. As with tables, the blurb may describe only the visual, or it may provide additional information that you’ll need to use to answer the question. Here is an example:


[image: ]


Graph problems are accompanied by a Fill-in-the-Blank question with two separate parts to complete. You’ll be given one or two sentences with two drop-down menus placed somewhere in the text, offering you multiple-choice options to fill in the blanks. As the image shows, the answers could be numerical or verbal. You may have anywhere from three to five answer choices for each blank, and you will need to answer both parts correctly in order to earn credit for that graph problem.


You’ll learn more about Graphs in Chapter 10.


Multi-Source Reasoning


Like Reading Comprehension (RC) prompts on the Verbal section, Multi-Source Reasoning (MSR) prompts on the DI section will present you with a bunch of text along with a set of questions based on that text. Unlike RC passages, however, the information in MSR can include tables, charts, graphs, or other diagrams along with the text, and all of the information provided is spread across two or three tabs that can only be viewed one at a time. In order to answer the accompanying questions, you will often have to use information from at least two different tabs.


MSR will feel like an RC passage: The prompt will stay on the left-hand side of the screen the whole time, but you will see a series of different questions on the right-hand side of the screen, one after another. Most of the time, you’ll have a total of three separate accompanying questions.


MSR questions come in one of two formats. First, they can be standard five-answer multiple-choice questions; your goal is to choose one answer:


[image: ]


The second type of MSR question is the same either-or question type that appears with Table prompts:


[image: ]


MSR questions always come in one of these two forms:




1.Choose-one multiple choice


2.Either-or with three statements





As in Table problems, the either-or question type is considered a single question; all three parts must be answered correctly in order to earn credit for that question.


After you answer your first MSR question, the prompt will stay on the left side of the screen, and a new question will appear on the right side of the screen.


Most often, an MSR prompt will come with three total questions: one standard multiple-choice question and two either-or questions. Since there are three separate questions for an MSR prompt, you have the chance to earn credit for each of the three questions.


You’ll learn more about Multi-Source Reasoning in Chapter 18.


Two-Part Analysis


Superficially, Two-Part Analysis (Two-Part) problems look very similar to multiple-choice problems from the Quant and Verbal sections of the test—until you get to the answers.


The example below fairly closely resembles a standard Quant problem. The prompt appears first, typically in paragraph form, and the question is always below that:


[image: ]


At the bottom, though, things start to look different. First, you’re asked two questions, not just one. And then you’ll see a little table that contains your available answer choices in the right-hand column, along with two labeled columns on the left side. Those first two columns will be the two parts of the question you need to answer.


The answer choices are the same for both parts of the question; this will always be the case. It’s even possible, though rare, for the correct answer to be the same one for both parts. As with all multi-part questions, you’ll need to answer both parts correctly in order to earn credit on Two-Part problems.


Two-Parts can also closely resemble classic Critical Reasoning problems—perhaps they’ll ask you to both strengthen and weaken an argument. You may also see a logic-based problem, in which you’re given a series of constraints and asked a scenario-based question. For example, you may be given various criteria for setting a time for a meeting (times that certain people are or are not available, people who must attend versus those whose attendance is optional, and so on), and then be asked to select both the time that the greatest number of people can attend and the time that the fewest number of people can attend.


Two-Part prompts will often feel the least real-world and the most standardized-test-like of the DI question types. Two-Parts tend to be primarily quant-based, verbal-based, or logic-based; the test doesn’t often mix the three topic areas in a single question. You’ll learn more about Two-Parts in Chapter 21.


Content and Strategy on the GMAT


Throughout the Quant and DI sections, you’ll need to know a variety of facts, formulas, rules, and quantitative concepts.


You’ll also need to know a variety of strategies for answering questions as efficiently as possible, without sacrificing accuracy. For example, estimation can be used across most Quant and DI question types on the GMAT.


This book will teach you all of the math-based content and strategies you need for both the Quant and DI sections of the GMAT.


A basic on-screen calculator is available during the DI section but not during the Quant section. The calculator can be a blessing and a curse; it’s important to learn when and how to use this tool—and when not to use it.


In the test screen window, click the link in the upper left corner to pull up the calculator. The calculator will float above the problem on the screen; you can move it around on the screen.


The calculator includes the following limited functions:


[image: ]


Have you ever panicked on a math problem during a test, picked up a calculator, and punched in some numbers, hoping inspiration would strike? If you ever find yourself doing this during the DI section, stop immediately, pick any random answer, and move on. The calculator is not going to save you when you don’t know what you’re doing.


That said, don’t hesitate to pull up the calculator when you do need it. The Quant section of the test often provides numbers that work pretty cleanly in calculations; the DI section, by contrast, won’t hesitate to give you messy numbers. As long as you know what steps you want to take, the calculator can be a very helpful tool.


Understand, Plan, Solve


On all Quant and DI problems, use a universal, three-step process to keep track of your thinking and your work:




Step 1: Understand the question


Step 2: Plan your approach


Step 3: Solve the problem





At first glance, the process might seem pretty simple. Most test-takers, though, jump straight to solving and pay minimal attention to the earlier steps. If you want to get through the GMAT with a minimum of stress and a good score, follow the process!


Step 1: Understand the Question


Your first goal is just to comprehend the given information.


First, glance at the entire problem. What type is it? Do any clues jump out at you that tell you what this problem is testing? For example, if you see a pie chart, then there’s a good chance you’ll need to do some work with percentages or maybe fractions. If you see any type of problem with answer choices in sentence or word form, then you know you’ve got a more verbal- or logic-focused problem.


Next, as you scan the given data, ask yourself what and so what questions:


What is this?




	What is the question stem, title, or accompanying text indicating?


	What is in this tab, this row, or this column?


	What kind of graph is this and what do these points on the graph represent?


	What kinds of numbers are these—percents or other relative values? Or absolute quantities, such as dollars or barrels?


	What form are the answer choices in? Words or numbers? Real numbers, relative number, variables?





So what about this?




	How is this information organized?


	Why is this part here? What purpose does it serve, relative to everything else?


	How does it all fit together? What connections can you draw?





Finally, articulate the question to yourself in your own words. If you can do this confidently, you understand the question well enough to move to the next step.


And if you don’t, then this is an excellent time to cut your losses on a bad investment opportunity. Pick a random answer and move on. Use the time you save to do another problem later in the section.



Step 2: Plan Your Approach


Assuming you understand the problem, you’ll next figure out what to do in order to solve the problem:




	What do you want to jot down? Which portions, if any, should you reread?


	What pieces of information do you need to combine?


	What formulas or rules will you need to use?


	What strategies or shortcuts can you use? Can you eyeball a figure or a list of numbers? Can you estimate?


	How do you want to organize your work?





You won’t be able to determine every last step of your plan before you start to solve, but you do want to get far enough in your planning that you feel fairly confident about what you need to do.


If you aren’t confident in your plan, this is another great opportunity to guess and move on. Get out now, before you lose time on this problem and find yourself having to rush elsewhere.


Step 3: Solve the Problem


Understand? Have a plan? Great: Now execute your plan of attack. If you’ve done the first two steps well, you’ll be able to solve more efficiently and effectively.


Think about how to organize your work before you dive in. Be methodical; write notes and calculations clearly to minimize the chance of careless mistakes. Finally, if you get stuck at any step along the way, don’t dwell on it. Go back and try to unstick yourself once. If you’re still stuck, guess and move on to the next question.


If you think you might be able to figure out the problem with more time, bookmark it before moving on. If you do have extra time at the end of the section, you can come back and try again.


As you work your way through the rest of this book, you’ll learn how to apply the Understand, Plan, Solve process to all of the problem types.
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Math Fundamentals
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In this chapter, you will learn the basic usage of fractions, decimals, and percents, as well as how to move back and forth quickly among the three. You’ll also learn what kinds of calculations are most easily performed in which form.










CHAPTER 2 Math Fundamentals


When simplifying an expression, you have to follow a specific order of operations: Parentheses Exponents (Multiplication/Division) (Addition/Subtraction), or PEMDAS as it’s referred to in the United States. If you learned math in other English-speaking countries, you may have memorized slightly different acronyms, but the rules are still the same.


Multiplication and division are in parentheses because they are on the same level of priority. This is also true for addition and subtraction. When two or more operations are at the same level of priority, work from left to right. For example:


[image: ]


Subtraction of Expressions


One of the most common errors involving the order of operations occurs when an expression with multiple terms is subtracted. The subtraction must occur across every term within the expression. Each term in the subtracted part must have its sign reversed. For example:


[image: ]


Try this example:


What is 5x – [y – (3x – 4y)] ?


Both expressions in parentheses must be subtracted, so the signs of each term must be reversed for each subtraction, working from the inside out. Note that the square brackets are just fancy parentheses, used so that you avoid having double parentheses right next to each other:


[image: ]


Fraction Bars as Grouping Symbols


In any expression with a fraction bar, pretend that there are parentheses around the numerator and denominator of the fraction. This may be obvious as long as the fraction bar remains in the expression, but it is easy to forget if you eliminate the fraction bar or add or subtract fractions. For example:


Simplify: [image: ]


Treat the numerators 3x − 3 and 4x − 2 as though they were enclosed in parentheses. Once you combine them, actually put these numerators in parentheses. Then, reverse the signs of both terms in the second numerator when you distribute the subtraction:


[image: ]


The last two forms are both acceptable as the answer. You can leave the negative sign in each of the two terms in the top of the fraction. You can also pull a negative out of both terms and put that negative sign out front.


Fractions, Decimals, and Percents


F, D, and P stand for fractions, decimals, and percents, respectively. These three forms are different ways to represent the exact same number. For example:


[image: ]


All three are equal to each other and represent the same number: [image: ] = 0.5 = 50%


Ratios are closely related to fractions but not quite the same; you’ll learn more about ratios a little later in this book.


The GMAT often mixes fractions, decimals, and percents (and sometimes even ratios) in a single problem, and certain kinds of math operations are easier to perform on one form compared to the others. In order to achieve success with FDP problems, you need to shift among the three accurately and quickly. Try this problem:


A sum of money is divided among three sisters. The first sister receives [image: ] of the total, the second receives [image: ] of the total, and the third receives the remaining $10. How many dollars do the three sisters split?


(A)$10


(B)$20


(C)$30


(D)$40


(E)$50


To solve, you have to figure out what proportion of the money the first two sisters get so that you know what proportion the third sister’s $10 represents. The information is provided in fractions but, in general, adding fractions is annoying because you have to find a common denominator. It’s not too difficult to add up the relatively simple fractions [image: ] and [image: ]. However, harder fractions would make the work a lot more cumbersome. So, find a better way to solve, one that would work well even on a harder problem.


Numbers that are in decimal or percent form are much easier to add. Because this problem talks about parts of a whole, convert to percentages. The first sister receives 50% of the money and the second receives 25%, leaving 25% for the third sister. That 25% represents $10, so 100% of the money is 4 times as much, or $40. The correct answer is (D).


In order to do this kind of math quickly and easily, you’ll need to know how to convert among fractions, decimals, and percents. Luckily, certain common conversions are used repeatedly throughout the GMAT. If you memorize these conversions, you’ll get to skip the calculations. The next two sections of this chapter cover these topics.


Common FDP Equivalents


Save yourself time and trouble by memorizing the following common equivalents:


[image: ]


Converting among Fractions, Decimals, and Percents


If you see a number that isn’t on the Common Equivalents list to memorize, you can convert among fractions, decimals, and percents. The table below shows how:


[image: ]


Think before you convert, though. If the conversion is annoying—for example, if you have to do long division—don’t do it. Instead, see whether you can estimate or use some other approach. For example, converting 0.65 to a percent or fraction isn’t too bad. But converting [image: ] to a decimal or percent would be very annoying. Instead, can you estimate? The fraction is almost [image: ], or 0.5.


Pop quiz: Is [image: ], a little larger or a little smaller than [image: ]? Play around with that a little bit. Later in this guide, you’ll learn how to estimate this quickly.


You’ll get plenty of practice with these skills throughout this book, but if you’d like some more practice, see Manhattan Prep’s GMAT Foundations of Math.


When to Use Which Form


As you saw in the “three sisters” problem, when you have to add or subtract, percentages (or decimals) tend to be easier. By contrast, fractions work very well with multiplication and division.


If you have already memorized the given fraction, decimal, and percent conversions, you can move among the forms quickly. If not, you may have to decide between taking the time to convert from one form to the other and working the problem using the less convenient form (e.g., in order to add, you could convert fractions to decimals or you could leave them in fraction form and find a common denominator).


Try this problem:


What is 37.5% of 240 ?


If you convert the percent to a decimal and multiply, you will have to do a fair bit of arithmetic, as shown on the left:


[image: ]


Try something a bit harder:


A dress is marked up 16.7% to a final price of $140. What was the original price of the dress?


16.7% is on the memorization list; it is equal to [image: ]. In order to increase a number by [image: ], add a sixth of the number to itself: [image: ]. Call the original price x and set up an equation to find x:


[image: ]


Therefore, the original price was $120.


Decimals and percents work very well with addition and subtraction because you don’t have to find common denominators. For this same reason, decimals and percents are often preferred when you want to compare numbers or perform certain estimations. For example, which is greater, [image: ] or [image: ] ?


You could find common denominators, but both fractions are on the “conversions to memorize” list:


[image: ]


The greater fraction is [image: ].


In some cases, you may decide to stick with the given form rather than convert. If you do have numbers that are easy to convert, though, then use fractions for multiplication and division, and use percents or decimals for addition and subtraction, as well as for estimating or comparing numbers.


Problem Set


Now that you’ve finished the chapter, try these problems. On the GMAT, Quant problems will always provide five answer choices. In this guide, you will sometimes have fewer than five answer choices (and sometimes none at all).


1.Express the following as fractions and simplify:0.40.008


2.Express the following as fractions and simplify:420%8%


3.Express the following as decimals:[image: ]


4.Evaluate: (4 + 12 ÷ 3 − 18) − [−11 − (−4)]


5.Evaluate: −|−13 − (−17)|


6.Express the following as percents:[image: ]


7.Express the following as percents:80.40.0007


8.Order from least to greatest:[image: ]0.840%


9.Evaluate: [image: ]


10.Simplify: x − (3 − x)


11.20 is 16% of what number?


12.What number is 62.5% of 96 ?


13.Simplify: (4 − y) − 2(2y − 3)


Solutions


1.[image: ] and [image: ]: To convert a decimal to a fraction, write it over the appropriate power of 10 and simplify:


[image: ]


2.[image: ] or [image: ] and [image: ]: To convert a percent to a fraction, write it over a denominator of 100 and simplify:


[image: ]


3.4.5 and 0.3: To convert a fraction to a decimal, divide the numerator by the denominator:


[image: ]


It often helps to simplify the fraction before you divide:


[image: ]


4.[image: ]


5.[image: ]


Note that the absolute value cannot be made into 13 + 17. You must perform the arithmetic inside grouping symbols first, whether inside parentheses or inside absolute value bars, then remove the grouping symbols.


6.8.3% and 312.5%: To convert a fraction to a percent, rewrite the fraction with a denominator of 100:


[image: ]


Alternatively, convert the fraction to a decimal and shift the decimal point two places to the right:


[image: ]


7.8,040% and 0.07%: To convert a decimal to a percent, shift the decimal point two places to the right:


[image: ]


8.40% < [image: ] < 0.8: To order from least to greatest, express all the terms in the same form (your choice as to which form!):


[image: ]


9.−9.5:


[image: ]


10.2x − 3: Reverse the signs of every term in the parentheses:


[image: ]


11.125: The sentence translates as 20 = (16%)x. Fraction form is better for multiplication or division, so convert 16% into a fraction first: 16% = [image: ] = [image: ]. Then solve for x:


[image: ]


12.60: The sentence translates as x = (62.5%)(96). The figure 62.5% is one of the common FDPR equivalents to memorize; the fraction form is [image: ]. Solve for x:


[image: ]


13.−5y + 10 (or 10 − 5y): Reverse the signs of every term in the subtracted parentheses:


[image: ]
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In this chapter, you will learn how to tackle Data Sufficiency (DS) problems, including an overall process to help you solve the problems efficiently. You’ll also learn how to test cases on DS; this strategy will help you handle more complicated problems as you advance in your studies.










CHAPTER 3 Data Sufficiency 101


As discussed in Chapter 1, every DS problem has the same basic form. It will ask you a question. It will provide you with some facts. And it will ask you to figure out what combination of facts is sufficient to answer the question.


Take a look at this example, in full DS form:


[image: ]


Now what?


How Data Sufficiency Works


The Question Stem always contains the question you need to answer. It may also contain Additional Info (also known as givens or facts) that you can use to help answer the question.


Below the question stem, the two Statements provide additional facts or given information—and you are specifically asked to determine what combination of those two statements would be sufficient to answer the question.


The Answer Choices describe various combinations of the two statements: For example, one answer says that statement (1) is sufficient, but statement (2) is not sufficient. The answer choices don’t contain any possible ages for Farai. DS questions aren’t asking you to solve; they’re asking whether it’s possible to solve. (By the way: No need to try to figure out what all of those answer choices mean right now; you’ll learn as you work through this chapter.)


DS questions look strange but you can think of them as deconstructed Problem Solving (PS) questions—the “regular” type of multiple-choice math problem. Take a look at this PS-format problem:


Samantha is 4 years younger than Dmitry, and Samantha will be 11 years old in 5 years. If Farai is twice as old as Dmitry, how old is Farai?


This is actually the same question as the DS-format one. The PS form puts all of the givens as well as the question into the question stem. The DS problem moves some of the givens down to statement (1) and statement (2).


The DS statements are always givens—that is, they are always true. In addition, the two statements won’t contradict each other. In the same way that a PS question wouldn’t tell you that x > 0 and x < 0 (that’s impossible!), the two DS statements won’t do that either.


In the PS format, you would need to calculate Farai’s age. In the DS format, you typically will not need to calculate that value; on DS, you only need to go far enough to know whether Farai’s age can be calculated. Since every DS problem works in this same way, it is critical to learn how to work through all DS questions using a systematic, consistent process. Take a look at how this plays out:


If Farai is twice as old as Dmitry, how old is Farai?


(1)Samantha is 4 years younger than Dmitry.


(2)Samantha will be 11 years old in 5 years.




(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.





The goal: Figure out which pieces of information would allow you to answer the question (How old is Farai?).


Your first task is to understand what the problem is saying and jot down the information in math form. Draw a T on your page to help keep the information organized. Write information from the question stem above the horizontal line. Include a question mark to indicate the question itself (later, you’ll learn why this is important):


[image: ]


Hmm. Reflect for a moment. If they tell you Dmitry’s age, then you could just plug it into the given equation to find Farai’s age. Jot that down!


Take a look at the first statement. Also, write down [image: ] off to the right of your scratch paper, above the line (you’ll learn what this is as you work through this chapter):


(1)Samantha is 4 years younger than Dmitry.


[image: ]


Translate the first statement and jot down the information below the horizontal line, to the left of the T. (Not confident about how to translate that statement into math? Use Manhattan Prep’s GMAT Foundations of Math to practice translating.)


The first statement doesn’t allow you to solve for either Samantha or Dmitry’s real age. Statement (1), then, is not sufficient. Cross off the top row of answers, (A) and (D).


Why? Here’s the text for answers (A) and (D):




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


(D)EACH statement ALONE is sufficient.





These two answers indicate that statement (1) is sufficient to answer the question. But statement (1) is not sufficient to find Farai’s age, so both (A) and (D) are wrong.


The five answer choices will always appear in the order shown for the above problem, so any time you decide that statement (1) is not sufficient, you will always cross off answers (A) and (D) at the same time. That’s why the [image: ] answer grid groups these two answers together on the top row.


Next, consider statement (2), but wait! First, forget what statement (1) told you. Because of the way the DS answers are constructed, you must evaluate the two statements separately before you look at them together. So here’s just statement (2) by itself:


(2)Samantha will be 11 years old in 5 years.


[image: ]


In your T diagram, write the information about statement (2) below the horizontal line and to the right. It’s useful to separate the information this way in order to help remember that statement (2) is separate from statement (1) and has to be considered completely by itself first.


You’ll always organize the information in this way: The question stem goes above the T, statement (1) goes below and to the left of the T, and statement (2) goes below and to the right.


Back to statement (2). This one allows you to figure out how old Samantha is now, but alone the info doesn’t connect back to Farai or Dmitry. By itself, statement (2) is not sufficient. Of the remaining answers (BCE), answer (B) says that statement (2) is sufficient by itself. This isn’t the case, so cross off answer (B).


When you’ve evaluated each statement by itself and haven’t found sufficient information, then look at the two statements together. Statement (2) allows you to figure out Samantha’s age. Statement (1) allows you to calculate Dmitry’s age if you know Samantha’s age. Finally, the question stem allows you to calculate Farai’s age if you know Dmitry’s age!


[image: ]


As soon as you see that you can find Farai’s age, write an S with a circle around it to indicate sufficient. Don’t actually calculate Farai’s age; you only need to know that you can calculate it. Save that time and mental energy for other things on the test.


The correct answer is (C): Both statements together are sufficient to answer the question, but neither statement alone is sufficient.


The Answer Choices


On the real test, the five Data Sufficiency answer choices will always be exactly the same (and presented in the same order), so you won’t even need to read them on the real test. By then, you’ll have done enough DS problems to have them memorized. (In fact, to help you memorize, this book won’t even show the DS answer choices in end-of-chapter problem sets.)


Here are the five answers written in an easier way to understand:


(A)Statement (1) does allow you to answer the question, but statement (2) does not.


(B)Statement (2) does allow you to answer the question, but statement (1) does not.


(C)Neither statement works on its own, but you can use them together to answer the question.


(D)Statement (1) works by itself and statement (2) works by itself.


(E)Nothing works. Even if you use both statements together, you still can’t answer the question.


Answer (C) specifically says that neither statement works on its own. For this reason, you are required to look at each statement by itself first and decide that neither one works alone before you evaluate the two statements together.


Here’s an even shorter way to remember the five answer choices, the “12-TEN” mnemonic (memory aid):


[image: ]


As you practice DS over the next couple of weeks, make an effort to memorize the five answers. If you do a couple of practice DS problems every day in that time frame, you’ll likely memorize the answers without conscious effort—and you’ll solidify the DS lessons you’re learning right now.


Speaking of solidifying the lessons you’re learning, set a timer for two minutes and try this problem:


All dogs are mammals, and all mammals are vertebrates. Is this animal a vertebrate?


(1)This animal is a dog.


(2)This animal is a mammal.





(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 is sufficient ALONE.


(D)EACH statement ALONE is sufficient.


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


Ready? What did you get? (If you got stuck and didn’t get to an answer, pick one anyway. That’s what you’ll have to do on the real test, so you might as well practice that now.)


Start with the question. Take a moment to understand how any given facts relate to the question stem itself. How are dogs, mammals, and vertebrates related?


dog → mammal → vertebrate


If the animal is a dog, then it’s a vertebrate. And if the animal is a mammal, then it’s a vertebrate.


Congratulations! You just completed a rephrase of a DS question. Is this animal either a dog or a mammal? See the image below for one example of how to notate this on scratch paper.


[image: ]


Now, assess the statements.


(1)This animal is a dog.


This statement matches the rephrased question: Is this animal a dog?. It’s sufficient to answer the question. Which row should you cross off in the grid, AD or BCE?


Think of statement (1) as associated with answer choice (A). If statement (1) is sufficient, then answer (A) needs to stay in the mix. Therefore, cross off the bottom row, BCE.


[image: ]


What’s next? Pause and try to remind yourself before you keep reading.


The next step is to forget about statement (1) and take a look at statement (2):


(2)This animal is a mammal.


This statement asserts the other variation of the rephrased question: Is this animal a mammal? So, it’s also sufficient by itself.


Cross off answer (A) and circle answer (D): Either statement alone is sufficient to answer the question. Do actually take the time to do this on your scratch paper before you select your answer on screen. It won’t take you more than a second and this action will help to minimize careless mistakes on the test.


[image: ]


To help you visualize each step, here’s a summary of the answer choice process when starting with statement (1):


[image: ]


Starting with Statement (2)


If statement (1) looks hard or annoying, you can start with statement (2) instead. Your process will be the same; you’ll just make one small change in your answer grid.


Try this problem:


If Farai is twice as old as Dmitry, how old is Farai?


(1)Two years ago, Dmitry was twice as old as Samantha.


(2)Samantha is 6 years old.


[image: ]


(From now on, the full answer choices won’t be shown. Start memorizing! You can also glance back at earlier pages until you know the answers by heart.)


First, what to do with that question stem? You can write it down the same way you did before, but now that you’ve learned about rephrasing, add one more thing. If you found D’s age, you could find F ’s age, so the question can be rephrased as “D = ?”


Next, statement (1) is definitely more complicated than statement (2), so start with statement (2) this time. Lay out your scratch paper in the same way—statement (1) on the left and statement (2) on the right—but this time write [image: ] for your answer grid (you’ll learn why in a minute):


(2)Samantha is 6 years old.


[image: ]


Statement (2) is not sufficient to determine Farai’s age. Think of this statement as associated with answer (B). Since the statement is not sufficient, you don’t want to keep (B), so cross off the row that contains that answer: the top row (BD).


Whenever you decide to start with statement (2), you’ll always use the [image: ] answer grid, and you’ll always cross off either the entire top row or the entire bottom row, depending on whether statement (2) is sufficient.


Now, forget about statement (2) and assess statement (1):


(1)Two years ago, Dmitry was twice as old as Samantha.


[image: ]


That translation is tricky. Since it’s talking about the time period 2 years ago, subtract 2 from each of D and S. Then translate and write the rest of the equation. By itself, is statement (1) sufficient?


Nope! This isn’t enough to find a specific age for Farai, Dmitry, or Samantha. Cross off (A), the first of the remaining answers in the bottom row, and now assess the two statements together:


[image: ]


You can plug Samantha’s age (from the second statement) into the formula from statement (1) to find Dmitry’s age, and Dmitry’s age is sufficient to answer the question. Together, the statements are sufficient.


The correct answer is (C): Neither statement works alone, but together the information is sufficient to answer the question.


Here’s a summary of the answer grid process when starting with statement (2):


[image: ]


The two answer grids work the same way, regardless of which one you use. When starting with statement (1), always use the AD/BCE grid. Think of statement (1) as associated with the first answer letter in that grid, (A).


When starting with statement (2), always use the BD/ACE grid and think of this statement as associated with the first answer letter, (B).


In either case, when assessing your starting statement, you will get to cross off an entire row:




	If the first statement you try is sufficient, cross off the bottom row (the row that does not contain the letter associated with that statement).


	If the first statement you try is not sufficient, cross off the top row (the row containing the letter associated with that statement).





Once you’ve crossed off an entire row and have just one row left, assess the answers in the remaining row, one answer at a time.


Finally, you must assess the statements separately before you can try them together—and you’ll only try them together if neither one is sufficient on its own. In other words, you will only consider answers (C) and (E) if you have already crossed off answers (A), (B), and (D).


Value vs. Yes/No vs. Choose One Questions


Data Sufficiency questions come in three “flavors”: Value, Yes/No, or Choose One.


Value questions are usually math-based. On these, it is necessary to find a single value in order to answer the question. If you can’t find any value or you can find two or more values, then the information is not sufficient.


Here’s an example of a Value question with one accompanying statement:


How old is Farai?


(1)Farai’s age is a multiple of 4.


Farai could be 4 or 8 or 12 or any multiple of 4. Because it’s impossible to determine one particular value for Farai’s age, the statement is not sufficient to answer the Value question: How old is Farai?


Now, consider this question:


Is Farai’s age an even number?


(1)Farai’s age is a multiple of 4.


(2)Farai is between 19 and 22 years old.


This question is fundamentally different. It’s not asking for a value; it’s asking a yes/no question.


There are three possible sufficiency outcomes for a Yes/No question:




1.Always Yes: Sufficient!


2.Always No: Sufficient!


3.Maybe (or Sometimes Yes, Sometimes No): Not Sufficient





It may be a surprise that Always No is sufficient to answer the question. Imagine that you ask a friend to go to the movies with you. If she says, “No, I’m sorry, I can’t,” then you did receive an answer to your question (even though the answer is negative). You know she can’t go to the movies with you.


Apply this reasoning to the Farai question. Is statement (1) sufficient to answer the question: Is Farai’s age an even number?


(1)Farai’s age is a multiple of 4.


[image: ]


If Farai’s age is a multiple of 4, Farai could be 4, 8, 12, . . . but in every case, the answer to the question is Yes. Even though you don’t know how old Farai is, the information is sufficient to answer the specific question asked: Yes, Farai must be an even number of years old.


Because statement (1) is sufficient, keep answer (A) in the mix. Cross off the bottom row of answers (BCE).


In the sample notes above, the question is jotted down with the question mark included: Is F even? It’s crucial to include both the starting “question word” (Is) and the question mark; if you omit these, then later you might mistakenly think that the problem is telling you that F is even—and, if that happens, you’re much more likely to get this question wrong.


While you might not make that mistake on this particular problem, this is a potential source of error on any DS problem, so get into the habit of writing that question mark every time. Always distinguish between facts (things you know to be true) and questions.


Okay, back to the problem. Next, check statement (2):


(2)Farai is between 19 and 22 years old.


[image: ]


Farai could be 20, in which case the age is even. However, Farai could also be 21, in which case the age is odd. The result here is Sometimes Yes, Sometimes No, so the information in statement (2) is not sufficient to answer the question. Cross off answer (D).


The correct answer is (A): The first statement is sufficient but the second is not.


There are two common traps to note. First, for statement (2), someone might think that Farai must be 20, not 21, because the age is even. But the problem doesn’t tell you that Farai’s age is even; rather, it asks whether Farai’s age is even.


Answer (C) is also a trap answer on this problem. If you think that you need to find one specific value for Farai’s age, then you’ll think that you need both pieces of information: If Farai is between 19 and 22 and the age is a multiple of 4, then Farai must be 20 years old.


But the problem doesn’t ask how old Farai is. It asks only whether the age is an even number—and the first statement is sufficient to answer that question.


As soon as you see what kind of question you have (Value, Yes/No, or Choose One), jot down a reminder on your scratch paper. That will help you to avoid traps and to make sure you’re answering the right question.


Consider one more example:


Three people—Adlai, Bhavin, and Callisto—are standing in line. Who is first in line?


(1)Callisto is last in line.


(2)Neither Bhavin nor Callisto is first in line.


This question is the third type: Choose One. Instead of asking for a mathematical value, the question asks for a definitive choice from among a short list of options. In this problem, the question specifically asks which of the three given options is first.


Start drawing this out. List the three options, and draw three slots for those options. Label the first slot, and mark that slot as the focus of the question. For example, you might put a question mark in that slot or draw a box around it:


[image: ]


For this question, there is no effective rephrase. Other than the list of options, the question stem gives no facts that could be used to reinterpret the question itself. Dive into the statements!


(1)Callisto is last in line.


[image: ]


Redraw the slots in the statement (1) area, adding the information given in this statement. Callisto is last in line, but either of the other two people could be first in line. This statement is not sufficient to determine who is first. Cross off answer choices (A) and (D).


(2)Neither Bhavin nor Callisto is first in line.


[image: ]


Notate the diagram to reflect that neither Bhavin nor Callisto can be first. Eliminating those two options leaves only one remaining option, Adlai, so this statement is sufficient to know who is in the first slot. Cross off answer choices (C) and (E).


The correct answer is (B): The second statement is sufficient alone but the first is not.


On DS, one of your first tasks is to determine whether it’s a Value, Yes/No, or Choose One problem:


















	

Question Type




	

Characteristics




	

Sufficiency









	

Value




	

Asks for a specific numeric value




	

Suff: A single value works


Not Suff: Multiple values work









	

Yes/No




	

Asks a yes/no question




	

Suff: Always yes or Always no


Not Suff: Sometimes yes, sometimes no









	
Choose One




	
Asks to choose one from a short list




	
Suff: A single option is valid


Not Suff: More than one option is valid












The DS Process


This section summarizes each step that you’ve learned in one consistent DS process. You can use this on every DS problem on the test.


Your process consists of three distinct stages: Understand, Plan, and Solve. Most people dive straight into the third step, Solve, but this can create all kinds of issues. You may find yourself halfway through a solution and it then falls apart on you. Or you’ll realize most of the way through that there was some easier, faster way you could have approached this problem.


The Understand and Plan steps help you to make sure that you actually want to do this problem in the first place (business mindset—don’t do them all!) and they help you to settle on a solution process that is efficient and effective.


Step 1: Understand


First, just glance at the problem to note the overall type—in this case, it’s a DS. Where does it look messy or complex? Include the question stem and both statements in your glance.


Next, read the problem and decide: Is this math or logic-based? Is it Value, Yes/No, or Choose One?


















	

Value:




	

Usually math-based; the question asks for the specific value of an unknown (e.g., “What is x?”).









	 


	

A statement is Sufficient if it provides exactly one possible value.









	 


	

A statement is Not Sufficient if it provides more than one possible value.









	

Yes/No:




	

Either math or logic-based. The question asks whether a given piece of information is true (e.g., “Is x even?” or “Is Sam chosen for the team?”).









	 


	

A statement is Sufficient when the answer is Always Yes or Always No.









	 


	

A statement is Not Sufficient when the answer is Sometimes Yes, Sometimes No or Maybe.









	

Choose One:




	

Usually logic-based. The question asks you to choose the answer from a short list of options (e.g., Given five types of coffee, “Which type is most expensive?”).









	 


	

A statement is Sufficient if it points to exactly one possible answer.









	 


	

A statement is Not Sufficient when more than one answer is possible.
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Simplify: 5+ (2 x 4 +2)— |7(-4)| + 18 +3x 5-8

P = PARENTHESES. First, perform all of the operations
that are inside parentheses. For PEMDAS, absolute value
signs fall under the parentheses category: In this expression,
there are two groups at the P level:

In the first group, there are two operations to perform,
multiplication and addition. According to PEMDAS,
multiplication must come before addition:

In the second group, perform the operation inside first
(multiplication), then take the absolute value of that number:

Now the original expression looks like this:
E = EXPONENTS. Second, take care of any exponents in
the expression:

Now, the expression looks like this:

M&D = MULTIPLICATION & DIVISION. Next,
petform all the multiplication and division. When only
multiplication and division are involved, you can do the
work in any order. If that seems complicated, keep it
simpler by working left to right:

Now the expression reads:

A&S = ADDITION & SUBTRACTION. Lastly,
petform all the addition and subtraction. Always work

from left to right when doing a mix of addition and
subtraction:

The answer:

(2% 4+2) and |7(—4)

(2x4+2)=(8+2)=10

[7(=4)| = |-28| = 28

5+102—28+18+3X5—8

102 = 100

5+100 —28+18+3X5—8

18+3x5
6x5=30

54100 —28+30—8
54100 - 284308
105—28+30 -8

77+30-8

107 -8

99
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Lastly, you are given the Answer Choices.

“The answers are always exactly the same for every DS
problem. They represent various combinations of
statements (1) and (2).
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The graphic displays average monthly income
and population size in 2013 for a family of
fourin different countries. The line

represents

Using the drop-down menus, filln the blanks
‘to make the most accurate statements based
on the graph.

There s a [positive [ ] correlation between

The highest income is [Select...| % greater
than the lowest.... . [47 500
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0-375 Alternatively, recognize that 0,375 = 3.

x 240
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75000 “This is much faster!
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A fraction consists of a numerator and a denominaror:

A decimal uses place values:

A percent expresses a relationship between a number and 100: 50%
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Prompt

Working at a constant rate, a machine bottles R
liters of juice per hour. A second machine, working
ata constant rate, bottles C liters of juice per hour.
If together, the two machines can bottle..... .

Question: Two-Part # In the table, select a value for Rand a value for C.

Make only two selections, one in each column.

Answer Choices

16 liters per minute:
28 liters per minute
30 liters per minute
42 lters per minute
60liters per minute
84 liters per minute

cooeoo|®
cw®o0o0o0o0|n
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Prompt

Question: Either-Or

Sortby [Select... v

for various citiesin..... .

For each of the following, select

city Population

3-7 more columns

Alphaville 412390

Baskerville 287,840

Camelot 123,050

4-20 more rows

Yesif can be proved
to be true. Otherwise, select No.
Yes  No

o . Statement 1
Statement 2

Statement 3
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3-18)— (—11—(-4) = Division before addition/subtraction
G+4—18)— (11 +4) = Subtraction of negative = addition

(10— (=7) = Arithmetic—watch the signs!
—10+7=-3
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Fraction 7

Fraction

Decimal

Divide the numerator by the
denominator:

1+4=025

Alternatively, multiply the top

and bottom to get the

denominator to equal 100:
25_2 _025

2X257100
Note: These operations are
hard if the fraction is annoy-
ing; in that case, see whether
you can estimate.

Percent

Divide the numerator
by the denominator
and move the decimal
two places to the right:

1+4=025-25%

Decimal 0.375

Puta 1 plus zeros in the
denominator; use the same
number of zeros as places to
the right of the decimal point
(in this case, 3 zeros). Put the
decimal's digits in the
numerator. Then, simplify:

375 _3

7,000~ 8

Move the decimal
point two places to the
right:

0.375-37.5%

Percent 65%

Use the digits of the percent
for the numerator and 100 for
the denominator. Then,
simplify:

&5
100

Find the percents decimal
point and move it two places
tothe left:

65.0% —0.65
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GMAT™ is a registered trademark of the Graduate Management Admission Council™ (GMAC™), which is not affiliated with Manhattan Prep
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The signs of both y and —z have been reversed. Note that
“minus a negative” turns into a positive.

“The signs of both y and = have been reversed.

The signs of both y and —3z have been reversed.
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Clicktabs to read.

Prompt

Question: Either-Or

Proposal

Email from manager to staff

April 7,1:03 pm

The results of the recent
marketing survey have been
compiled...

For each of the following, select
True if the statement can be
proved to be true. Otherwise,
select False.

True  False
o ®  Statement1
. o Statement2
o ®  Statement3

Body may include text, tables, graphs,
Bhrther dinamps.

Must answer all three parts correctly
to earn credit.
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Click tabs to read.

Prompt

Question: Standard Multiple-Choice

Proposal

Emailfrom manager to staff

April 7, 1:03 pm

The results of the recent
marketing survey have been
compiled....

Whatis the increase .... 7

©10%
®20%

Body may include text, tables,
rkhe o cther oS

Choose one answer from five.
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