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Preface

The SAT I has changed, but your math scores can still really be improved with proper preparation!

And because of these facts, you can’t afford to take a chance. Prepare with the best! Because better scores result from
thorough preparation, your study time must be used most effectively. Mastering the SAT: Math has been designed by
leading experts in the field of test preparation to be the most comprehensive guide to give you that extra boost in
math. In keeping with the fine tradition of Cliffs Notes, this guide is written for the student. It is direct, precise, com-
pact, easy to use, and thorough. The testing strategies, techniques, and materials have been researched, tested, and
evaluated and are presently used in SAT I test preparation programs at many leading colleges and universities.

This guide combines introductory analysis sections with sample problems, diagnostic review tests, math area
reviews, practice problems for each topic area (easy, average, and difficult problems), and three full-length prac-
tice math tests. The practice problems for each topic area and practice tests have complete answers and in-depth
explanations. Analysis charts, and score range approximators are included following the practice tests to give you
a thorough understanding of the new SAT I math sections.

Mastering the SAT: Math was written to give you the edge in doing your best by giving you maximum benefit in
a reasonable amount of time and is meant to augment, not substitute for, formal or informal learning throughout
junior high and high school.

Don’t take a chance. Be prepared! Follow the SAT I Study Guide Checklist in this book and study regularly.
You’ll get the best test preparation possible.



SAT | Study Guide Checklist
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13.
14.
15.
16.
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24.
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26.

Read the New SAT I information bulletin. Get information online at www.collegeboard.org.
Become familiar with the test format, page 1.

Familiarize yourself with the answers to Questions Commonly Asked about the New SAT I, page 3.
Learn the techniques of the Successful Overall Approaches, pages 5-7.

Carefully read Part I: Analysis and Strategies, beginning on page 11.

Start your math review on page 45 with the Arithmetic Diagnostic Test. Read the Arithmetic review as
needed.

Next work the Numbers and Operations and Data Analysis, Statistics, and Probability SAT review prob-
lems at the end of the Arithmetic Review. Note there are easy, average, and difficult review problems.

Continue your math review on page 91 with the Algebra Diagnostic Test. Read the Algebra Review as
needed.

Next work the Algebra and Functions SAT review problems at the end of the Algebra Review (easy, aver-
age, and difficult problems).

Continue your math review on page 145 with the Geometry Diagnostic Test. Read and review Geometry
and Measurement as needed.

Next, work the Geometry and Measurement SAT review problems at the end of the Geometry Review
(easy, average, and difficult problems).

Strictly observing time allotments, take Math Practice Test I, section by section (take Section 1 and then
check your answers; take Section 2 and then check your answers, and so on), beginning on page 199.

Review the answers and explanations for each question on Math Practice Test I, beginning on page 216.
Analyze your Math Practice Test I answers by filling out the analysis charts, page 215.
Review your math skills as necessary.

Review or reread Part I: Analysis and Strategies, beginning on page 9, to see whether you applied some
of the strategies.

Strictly observing time allotments, take Math Practice Test II, beginning on page 236. Take a very short
break after each hour of testing.

Check your answers and use the Score Range Approximator (page 303) to get a very general score range.
Analyze your Math Practice Test II answers by filling out the analysis charts on page 252.

While referring to each item of Math Practice Test 11, study all of the explanations that begin on page 253.
Selectively review some basic skills as necessary.

Strictly observing time allotments, take Math Practice Test III, beginning on page 272. Take a very short
break after each hour of testing.

Check your answers and use the Score Range Approximator (page 303) to get a very general score range.
Analyze your Math Practice Test III answers by filling out the analysis charts on page 287.
While referring to each item of Math Practice Test III, study all of the explanations that begin on page 288.

Again, selectively review Part I: Analysis and Strategies, beginning on page 9, and any other basic skills
or exam areas you feel are necessary.
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General Format of the New SAT |

Section 1 Writing Skills—Essay 1 Question

25 Minutes Writing Skills—Essay 1 Essay Question

Section 2 Critical Reading 24-28 Questions

25 Minutes Sentence Completions 8-10 Questions
Short Reading Passages 4—-6 Questions
Long Reading Passages 12—-14 Questions

Section 3 Mathematics 20 Questions

25 Minutes Multiple Choice 20 Questions

Section 4 Writing Skills—Multiple Choice 35 Questions

25 Minutes Identifying Sentence Errors 15—19 Questions
Improving Sentences 7-13 Questions
Improving Paragraphs 6—-10 Questions

Section 5 Critical Reading 24-27 Questions

25 Minutes Sentence Completions 5-9 Questions
Short Reading Passages 4-6 Questions
Long Reading Passages 10-12 Questions

Section 6 Mathematics 20 Questions

25 Minutes Multiple Choice 10 Questions
Grid-ins 10 Questions

Section 7 Critical Reading 15-20 Questions

20 Minutes Reading Passages 13—15 Questions
(possible Sentence Completions) (4-6)

Section 8 Mathematics 14-15 Questions

20 Minutes Multiple Choice 15 Questions

Section 9 Mathematics/Critical Reading/ or  20-35 Questions

25 Minutes Writing Skills

Section 10 Writing Skills—Multiple Choice 14-15 Questions

10 Minutes Improving Sentences 15 Questions

Total Testing Time

225 Minutes = 3 Hours, 45 Minutes

Approximately
202-212 Questions
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Note: The order in which the sections appear, the question types within a section, and the number of questions may
vary, and there may be many forms of the test. Only three of the critical reading sections (two 25-minute sections and
one 20-minute section), three of the math sections (two 25-minute sections and one 20-minute section), the writing
essay (25 minutes), and the multiple-choice sections (one 25-minute section and one 10-minute section) actually count
toward your new SAT I score.

One 25-minute section is a pretest, or experimental, section that does not count toward your score. The pretest or exper-
imental section can be a critical reading, math, or writing multiple-choice section and can appear anywhere on your
exam. It does not have to be Section 9. You should work all of the sections as though they count toward your score.

General Description

The new SAT 1 is used along with your high school record and other information to assess your competence for college
work. The test lasts 3 hours and 45 minutes and consists of mostly multiple-choice type questions, with some grid-in
questions, and an essay. The critical reading sections test your ability to read critically, to comprehend what you read,
and to understand words in context. The math sections test your ability to solve problems using mathematical reasoning
and your skills in arithmetic, algebra I and II, and geometry. The writing ability sections test your ability to write a
clear, precise essay and to find grammar and usage errors, to correct sentence errors, and to improve paragraphs.

A Close Look at the New SAT |

Question Type Approximate Number of Questions

Critical Reading

Sentence Completions 19

Passage-Based Questions 48

Total Critical Reading Questions 67
Mathematics

Multiple Choice 44

Grid-Ins 10

Total Mathematics Questions 54
Writing

Multiple Choice

Improving Sentences 25
Identifying Sentence Errors 18
Improving Paragraphs 6
Total Writing Multiple Choice 49
Essay Question One Question

The problems in the math sections (multiple-choice and grid-ins) and the sentence completions section of the new SAT I
are slightly graduated in difficulty. Many students make simple mistakes because they rush through the easy questions to
get to the difficult ones. Keep in mind that each question within a section is of equal value, so getting an easy question
right is worth the same as getting a difficult question right.
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Special Notes for the New SAT |

m Verbal analogies are no longer on the exam.

m  Quantitative comparison math questions are no longer on the exam.

m (ritical reading sections now also include paragraph-length passages.

m  Math sections have been enhanced, including some algebra II problems.
m  The first part of the test will always be an essay.

m  Writing multiple-choice sections have been added.

Questions Commonly Asked about the New SAT |

Q: WHO ADMINISTERS THE NEW SAT I?

A: The new SAT I is part of the entire Admissions Testing Program (ATP), which is administered by the College
Entrance Examination Board in conjunction with Educational Testing Service of Princeton, New Jersey.

HOW IS THE NEW SAT I SCORED?

The scoring will be as follows:

Critical Reading: 200-800

Mathematics: 200-800

Writing: 200-800 (subscores essay 2—12, multiple choice 20-80)
Total possible score: 600-2,400

» o

Q: WILL THE NEW SAT I BE MORE DIFFICULT?

A: No. The new SAT has been designed so that a student who could score a 500 on the math section of the old SAT I
could score a 500 on the math section of the New SAT I. This is the same for the Critical Reading, formerly called
Verbal Reasoning.

IS THERE A DIFFERENCE BETWEEN THE NEW SAT I AND THE SAT II?

Yes. The new SAT I assesses general critical reading, mathematical reasoning, writing, and editing abilities that
you have developed over your lifetime. The SAT II measures your proficiency in specific subject areas. The SAT II
tests how well you have mastered a variety of high school subjects.

» o

CAN I TAKE THE NEW SAT I MORE THAN ONCE?

Yes. On past score reports, scores up to five years old were also included on the report. It is not uncommon for stu-
dents to take the test more than once.

» o

WHAT MATERIALS MAY I BRING TO THE NEW SAT 1?

Bring your registration form, positive identification, a watch, three or four sharpened no. 2 pencils, a good eraser,
and an approved calculator. You may not bring scratch paper or books. You may do your figuring in the margins of
the test booklet or in the space provided.

» o

IF NECESSARY, MAY I CANCEL MY SCORE?

Yes. You may cancel your score on the day of the test by telling the test center supervisor, or you may write, fax,
or e-mail a cancellation to College Board ATP. See specific instructions for canceling your score in the Student
Bulletin. Your score report will record your cancellation, along with any completed test scores.

» o

Q: SHOULD I GUESS ON THE NEW SAT I?

A: If you can eliminate one or more of the multiple-choice answers to a question, it is to your advantage to guess.
Eliminating one or more answers increases your chance of choosing the right answer. To discourage wild guessing,
a fraction of a point is subtracted for every wrong answer, but no points are subtracted if you leave the answer
blank. On the grid-in questions, there is no penalty for filling in a wrong answer.
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HOW SHOULD I PREPARE FOR THE NEW TEST?

Understanding and practicing test-taking strategies helps a great deal, especially on the critical reading sections.
Subject-matter review is particularly useful for the math section, and a review of basic grammar and usage will be
helpful on the writing sections. Reviewing the writing process and practicing timed essay writing will also be help-
ful. The College Board offers additional practice online.

PO

HOW OFTEN ARE THE TESTS ADMINISTERED?

The new SAT 1 is usually scheduled to be administered nationwide seven times during the school year, in October,
November, December, January, March, May, and June. Some special administrations are given in limited locations.

PO

WHERE IS THE SAT 1 ADMINISTERED?

Your local college testing or placement office will have information about local administrations; ask for the Student
Bulletin. The SAT 1 is administered at hundreds of schools in and out of the United States.

PO

Q: HOW AND WHEN SHOULD I REGISTER?

A: A registration packet, complete with return envelope, is attached to the Student Bulletin. Mailing in these forms,
plus the appropriate fees, completes the registration process. You can also register online at www.collegeboard.org.
You should register about six weeks prior to the exam date.

IS WALK-IN REGISTRATION PROVIDED?

Yes, on a limited basis. If you are unable to meet regular registration deadlines, you may attempt to register on the
day of the test. (An additional fee is required.) You will be admitted only if space remains after preregistered stu-
dents have been seated.

PO

CAN I GET MORE INFORMATION?

Yes. If you require information that is not available in this book, you can check online at www.collegeboard.org.
You can also write or call one of these College Board regional offices.

PO

Middle States: 3440 Market Street, Suite 410, Philadelphia, Pennsylvania 19104-3338. (215) 387-7600.
Fax (215) 387-5805.
or
126 South Swan Street, Albany, New York 12210-1715. (518) 472-1515. Fax (518) 472-1544.

Midwest: 1560 Sherman Avenue, Suite 1001, Evanston, Illinois 60201-4805. (847) 866-1700.
Fax (847) 866-9280.

New England: 470 Totten Pond Road, Waltham, Massachusetts 02451-1982. (781) 890-9150. Fax (781) 890-0693.

South: 100 Crescent Centre Parkway, Suite 340, Tucker, Georgia 30084-7039. (770) 908-9737.
Fax (770) 934-4885.
or
HighPoint Center, Suite 900, 106 East College Avenue, Tallahassee, Florida 32301-7732.
(850) 222-7999. Fax (850) 224-3077.

Southwest: 4330 South MoPac Expressway, Suite 200, Austin, Texas 78735. (512) 891-8400.
Fax (512) 891-8404.

West: 2099 Gateway Place, Suite 480, San Jose, California 95110-1017. (408) 452-1400.
Fax (408) 453-7396.
or

Capitol Place, 915 L Street, Suite 1200, Sacramento, California 95814. (916) 444-6262.
Fax (916) 444-2868.
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Taking the New SAT I: Successful Overall Approaches for
Multiple-Choice Questions

I. The “Plus-Minus” System

Many who take the New SAT I won’t get their best possible score because they spend too much time on difficult ques-
tions, leaving insufficient time to answer the easy questions. Don’t let this happen to you. Because every question within
each section is worth the same amount, use the following system, marking on your answer sheet:

1. Answer easy questions immediately.
2. Place a “+” next to any problem that seems solvable but is too time-consuming.

3. Place a “~” next to any problem that seems impossible.

Act quickly; don’t waste time deciding whether a problem is a “+” or a “-.”

After working all the problems you can do immediately, go back and work your “+” problems. If you finish them, try
your “—” problems (sometimes when you come back to a problem that seemed impossible, you suddenly realize how to
solve it).

Your answer sheet should look something like this after you finish working your easy questions:

1.2000®
+2.A®00®
3.200®
-4.A®00®
+5.AB®0D®

Make sure to erase your ‘“+” and “~’ marks before your time is up. The scoring machine may count extraneous
marks as wrong answers.

Il. The Elimination Strategy

Take advantage of being allowed to mark in your testing booklet. As you eliminate an answer choice from considera-
tion, make sure to mark it out in your question booklet as follows:

AT
?(B)
wer
By
? ()

Notice that some choices are marked with question marks, signifying that they may be possible answers. This technique
helps you avoid reconsidering those choices you have already eliminated and helps you narrow down your possible an-
swers. These marks in your testing booklet do not need to be erased.

I1l. The “Avoiding Misreads” Method

Sometimes a question may have different answers depending upon what is asked. For example,
If 3x + x = 20, what is the value of x + 4?
Notice that this question doesn’t ask for the value of x, but rather the value of x + 4.

Or If 8y + 3x = 14, what is the value of y in terms of x?
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The question may instead have asked, “What is the value of x in terms of y?”
Or All of the following statements are true EXCEPT . . .
Notice that the words EXCEPT and NOT change these questions significantly.

To avoid “misreading” a question (and, therefore, answering it incorrectly), simply circle what you must answer in the
question. For example, do you have to find x or x + 4? Are you looking for what is true or the exception to what is true?
To help you avoid misreads, mark the questions in your test booklet in this way:

If 3x + x = 20, what is the value o@

If 8y + 3x = 14, what is the value 0f®in terms of x?

All of the following statements are true. ..

And, once again, these circles in your question booklet do not have to be erased.

IV. The Multiple-Multiple-Choice Technique

Some math and verbal questions use a “multiple-multiple-choice” format. At first glance, these questions appear more
confusing and more difficult than normal five-choice (A, B, C, D, E) multiple-choice problems. Actually, once you un-
derstand “multiple-multiple-choice” problem types and technique, they are often easier than a comparable standard
multiple-choice question. For example,

If x is a positive integer, then which of the following must be true?

I. x>0

II. x=0
. x<1

A. Tonly

B. I only

C. IIonly

D. TIandII only
E. TandIII only

Because x is a positive integer, it must be a counting number. Note that possible values of x could be 1, or 2, or 3, or 4,
and so on. Therefore, statement I, x > 0, is always true. So next to I on your question booklet, place a T for frue.

T I. x>0
II. x=0
Im. x<1

Now realize that the correct final answer choice (A, B, C, D, or E) must contain true statement I. This eliminates B and

C as possible correct answer choices, because they do not contain true statement I. You should cross out B and C on
your question booklet.

Statement II is incorrect. If x is positive, x cannot equal zero. Thus, next to II, you should place an F for false.

T I. x>0
F II. x=0
1. x<1



Introduction

Knowing that II is false allows you to eliminate any answer choices that contain false statement II. Therefore, you
should cross out D, because it contains false statement II. Only A and E are left as possible correct answers. Finally,
you realize that statement III is also false, as x must be 1 or greater. So you place an F next to III, thus eliminating
Choice E and leaving A, I only. This technique often saves some precious time and allows you to take a better educated
guess should you not be able to complete all parts (I, II, III) of a multiple-multiple-choice question.

A Summary of General Strategies

Q Set a goal. Remember that an average score is about 50 percent right.

Q Know the directions.

U Go into each section looking for the questions you can do and should get right.

U Don’t get stuck on any one question.

U Be sure to mark your answers in the right place.

Q Be careful. Watch out for careless mistakes.

Q Don’t make simple mistakes by rushing through the easy questions in math to get to the difficult ones.
Q Know when to skip a question.

U Guess only if you can eliminate one or more ansSwers.

U Don’t be afraid to fill in your answer or guess on grid-ins.

Q Practice using the “Plus-Minus” System, the Elimination Strategy, the “Avoiding Misreads” Method, and the
Multiple-Multiple-Choice Technique.

O Remember to erase any extra marks on your answer sheet.
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Introduction to the Mathematics Section

The Mathematics sections of the SAT consist of two basic types of questions: regular multiple-choice questions and stu-
dent-produced responses also known as grid-ins.

Two Mathematics sections are 25 minutes in length and one math section is 20 minutes in length. Since one section of
the test is experimental (although you don’t know which one), you could have an additional 25-minute Math section.

Although the order of the sections and the number of questions may change, at this time, the three sections total about
52 to 56 math questions that count toward your score. These three sections generate a scaled math score that ranges
from 200 to 800. About 50% right should generate an average score.

The Mathematics sections are slightly graduated in difficulty. That is, the easiest questions are basically at the begin-
ning and the more difficult ones at the end. If a section has two types of questions, usually each type starts with easier
problems. For example, a section starts with easy multiple-choice questions, and the last few multiple-choice questions
are more difficult before you start the grid-ins; the grid-ins start with easy questions and move toward the more difficult
ones at the end.

You will be given reference information preceding each Mathematics section. You should be familiar with this information.

You may use an approved calculator on the SAT 1. Bring a calculator with which you are familiar.

Using Your Calculator

The new SAT I allows the use of approved calculators, and the College Board (the people who sponsor the exam)
recommends that each test taker take a calculator to the test. Even though no question will require the use of a
calculator—that is, each question can be answered without a calculator—in some instances, using a calculator will
save you valuable time.

You should

m Bring your own calculator, because you can’t borrow one during the exam.

m Bring a calculator even if you don’t think you’ll use it. Make sure that you are familiar with the use of your
calculator.

m  Make sure that your calculator has new, fresh batteries and is in good working order.
m  Practice using your calculator on some of the problems to see when and where it will be helpful.

m Check for a shortcut to any problem that seems to involve much computation. But use your calculator if it will be
time effective. If there appears to be too much computation or the problem seems impossible without the calcula-
tor, you’re probably doing something wrong.

m Before doing an operation, check the number that you keyed on the display to make sure that you keyed in the
right number. You may want to check each number as you key it in.

Be careful that you

m Don’t rush out and buy a sophisticated calculator for the test.
m Don’t bring a calculator that you’re unfamiliar with.

m Don’t bring a pocket organizer, handheld minicomputer, laptop computer, or calculator with a typewriter-type
keypad or paper tape.

m Don’t bring a calculator that requires an outlet or any other external power source.

m Don’t bring a calculator that makes noise.
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Don’t try to share a calculator.
Don’t try to use a calculator on every problem.

Don’t become dependent on your calculator.

Following is the Calculator Policy for the New SAT I as given by the College Board:

“The following are not permitted:

Powerbooks and portable/handheld computers

Electronic writing pads or pen-input/stylus-driven (e.g., Palm, PDA’s, Casio ClassPad 300)
Pocket organizers

Models with QWERTY (i.e., typewriter) keyboards (e.g., TI-92 Plus, Voyage 200)

Models with paper tapes

Models that make noise or ‘talk’

Models that require an electrical outlet

Cell phone calculators”

Take advantage of using a calculator on the test. Learn to use a calculator efficiently by practicing. As you approach a
problem, first focus on how to solve that problem and then decide whether the calculator will be helpful. Remember, a
calculator can save you time on some problems, but also remember that each problem can be solved without a calcula-
tor. Also remember that a calculator will not solve a problem for you. You must understand the problem first.

Basic Skills and Concepts That You Should Know

Number and Operations

Operations with fractions

Applying addition, subtraction, multiplication, and division to problem solving

Arithmetic mean (average), mode, and median

Ratio and proportion

Number properties: positive and negative integers, odd and even numbers, prime numbers, factors and multiples,
divisibility

Word problems, solving for: percents, averages, rate, time, distance, interest, price per item

Number line: order, consecutive numbers, fractions, betweenness

Sequences involving exponential growth

Sets (union, intersection, elements)

Algebra and Functions

12

Operations with signed numbers

Substitution for variables

Absolute value

Working with algebraic expressions

Manipulating integer and rational exponents

Solving rational equations and inequalities

Working with linear functions—graphs and equations

Solving radical equations
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Basic factoring

Direct and inverse variation
Function notation and evaluation
Concepts of range and domain
Working with positive roots
Solving quadratic equations

Working with quadratic functions and graphs

Geometry and Measurement

Vertical angles

Angles in figures

Perpendicular and parallel lines

Perimeter, area, angle measure of polygons

Circumference, area, radius, diameter

Triangles: right, isosceles, equilateral, angle measure, similarity
Special triangles: 30°-60°-90°, 45°—45°-90°

Pythagorean theorem

Volume and surface area of solids

Coordinate geometry: coordinates, slope

Geometric notation for length, segments, lines, rays, and congruence
Properties of tangent lines

Problems in which trigonometry could be used as an alternate solution method
Qualitative behavior of graphs and functions

Transformations and their effect on graphs and functions

Data Analysis, Statistics, and Probability

Interpreting graphs, charts, and tables
Scatterplots

Probability

Geometric probability

Basic statistics (mean, mode, median, range)

Multiple-Choice Questions

You should have a total of about 42 to 46 multiple-choice questions spread throughout the three Mathematics sections
that count toward your score.

Ability Tested

The Mathematics multiple-choice questions test your ability to solve mathematical problems involving arithmetic, alge-
bra I and II, geometry, data interpretation, basic statistics and probability, and word problems by using problem-solving
insight, logic, and the application of basic skills.

13
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Basic Skills Necessary

The basic skills necessary to do well on this section include high school algebra I and II and intuitive or informal
geometry. No calculus is necessary. Logical insight into problem-solving situations is also necessary.

Directions

Solve each problem in this section by using the information given and your own mathematical calculations, insights,
and problem-solving skills. Then select the one correct answer of the five choices given and mark the corresponding
circle on your answer sheet. Use the available space on the page for your scratch work.

Notes

m  All numbers used are real numbers.
= Calculators may be used.

= Some problems may be accompanied by figures or diagrams. These figures are drawn as accurately as possible
EXCEPT when it is stated in a specific problem that a figure is not drawn to scale. The figures and diagrams are
meant to provide information useful in solving the problem or problems. Unless otherwise stated, all figures and
diagrams lie in a plane.

m A list of data that may be used for reference is included.

Analysis of Directions

1. All scratch work is to be done in the test booklet; get used to doing this because no scratch paper is allowed into
the testing area.

2. You are looking for the one correct answer; therefore, although other answers may be close, there is never more
than one right answer.

Suggested Approach with Samples
Circle or Underline

Take advantage of being allowed to mark on the test booklet by always underlining or circling what you are looking
for. This will ensure that you are answering the right question.

Samples
1. Ifx+8=10,then4x+ 1=

A. 2

B. 8

C. 9

D. 10

E. 46

You should first circle or underline 4x + 1 because this is what you are solving for. Solving for x leaves x = 2, then sub-
stituting into 4x + 1 gives 4(2) + 1, or 9. The most common mistake is to solve for x, which is 2, and mistakenly choose
A as your answer. But remember, you are solving for 4x + 1, not just x. You should also notice that most of the other
choices would all be possible answers if you made common or simple mistakes. The correct answer is C. Make sure
that you are answering the right question.
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2. If ¥ =y’ =8 and x* + y* = 4, then what is the value of x* — y*?
A. 4
B. 8
C. 12
D. 24
E. 32

First circle or underline x* — y”.

Now factor this difference of two squares.

4

X =y = (0 =)+ y)

Next substitute in 8 for x* — y* and 4 for x* + y°

=(8)4)
=32

The correct answer is E.
Pull Out Information

“Pulling” information out of the word problem structure can often give you a better look at what you are working
with; therefore, you gain additional insight into the problem.

Samples

1. If the ratio of boys to girls in a drama class is 3 to 2, then which of the following is a possible number of
students in the drama class?

A. 16
B. 18
C. 20
D. 24
E. 28

You should first circle or underline “possible number of students.” Now pulling out information gives you the following.

b:g=3:2
Since the ratio of boys to girls is 3 : 2, then the possible total number of students in the class must be a multiple of 3 + 2

(boys plus girls), or 5. The multiples of 5 are 5, 10, 15, 20, 25, . . . . Only Choice C is a multiple of 5. The correct answer
is C.

2. Tom purchased a hat and coat for a total of $125. The coat costs $25 more than the hat. What is the cost of the
coat?
A, $25
B $50
C $75
D. $100
E. $125

15
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The key words here are cost of the coat, so circle those words. To solve algebraically,

x = hat
x + $25 = coat (cost $25 more than the hat)

Together they cost $125.
(x+25) +x=125
2x+25=125
2x =100
x=50

But this is the cost of the hat. Notice that $50 is one of the answer choices, B. Since x = 50, then x + 25 = 75. Therefore,
the coat costs $75, which is Choice C. Always answer the question that is being asked. Circling the key word or words
will help you do that.

Work Forward

If you quickly see the method to solve the problem, then do the work. Work forward.

Samples

1. Which of the following numbers is between % and i?

8
52
.63
.65
72
.80

HEQFP

You should first underline or circle between % and % ? If you know that % is .40 and % is .625, you might have insight

into the problem and should simply work forward. Or you could use your calculator and quickly find the decimals.
Since .52 is the only number between, .40 and .625, the correct answer is A. By the way, a quick peek at the answer
choices would tip you off that you should work in decimals.

2. If 3x - 6 < 3, what are the possible values of x?

x<4
x<2
x>0
x>3
x<3

mEQwEP>
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First circle or underline “possible values of x.” Now solve the problem as follows:

3x-6<3
Add 6 to each side, +6 +6
This gives 3x<9
Now divide by 3, 3
So x<3

The correct answer is E.
Work Backward

In some instances, it will be easier to work from the answers. Do not disregard this method, because it will at least
eliminate some of the choices and could give you the correct answer.

Samples

1. If 2+ % =7 what is the value of x?

mEawE>

If you cannot solve this algebraically, you may use the work up from your choices strategy. But start with C, 0. What if
x=07?

Since this answer is too small, try Choice D, a larger number.

Plugging in 1 gives.

b33
Change%to%
£33

The correct answer is D. Working from the answers is a valuable technique.
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2. What is the greatest common factor of the numbers 18, 24, and 30?

HEOF >
o~

The largest number which divides evenly into 18, 24, and 30 is 6. You could have worked from the answers. But here

you should start with the largest answer choice, since you're looking for the greatest common factor. The correct
answer is D.

Use Your Calculator

Some questions will need to be completely worked out. If you don’t see a fast method but do know that you could
compute the answer, use your calculator.

1. What is the final cost of a television that sells for $478.00 if the sales tax is 8%?
A. $478.08
B. $478.80
C. $512.80
D. $516.24
E. $561.00

Since the sales tax is 8% of $478.00,
8% of $478.00 = (.08)($478.00) = $38.24
The total cost of the television is therefore
$478.00 + $38.24 = $516.24
The correct answer is D.

Your calculator would have helped with these calculations.
Substitute Simple Numbers

Substituting numbers for variables can often be an aid to understanding a problem. Remember to substitute simple
numbers, since you have to do the work.

Samples
1. If x represents an even integer, then an odd integer is represented by which of the following?
A. 3x
B. 2x+1
C. 3x+2
D. 4x-2
E. 5x-4
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Since the question says that “x represents an even integer,” substitute 2 for x. You should remember to circle “an odd inte-
ger” because that is what you are looking for. So as you plug 2 into each choice, you can stop when you get an odd integer.

3x=3(2)=6
2x+1=22)+1=4+1=5

Since 5 is an odd integer, the correct answer is B.

2. If fix) = 4%, which of the following CANNOT be a value of f(x)?
A. -4
1
B. T
C. 1
D. 4
E. 16

Notice that you are looking for “CANNOT be a value of f(x).” Try some simple numbers—0, 1, —1—and you will see
that regardless of the values used for x, 4" cannot be a negative number (or zero).

1(0)=4" =1
F(1)=4' =4
f(-=4=5

So fix) =4°> 0, flx) # — 4

The correct answer is A.
Use 10 or 100

Some problems may deal with percent or percent change. If you don’t see a simple method for working the prob-
lem, try using the values of 10 or 100 and see what you get.

1. If 40% of the students in a class have blue eyes, and 20% of those students with blue eyes have brown hair, then
what percent of the original total number of students have brown hair and blue eyes?

4%
8%
16%
20%
32%

mEOFP

First circle or underline “percent of the original total number . . . brown hair . . . blue eyes.” In this problem, if you don’t
spot a simple method, try starting with 100 students in the class. Since 40% of them have blue eyes, then 40 students
have blue eyes. Now, the problem says 20% of those students with blue eyes have brown hair. Since 20% of 40 is 8,
then 8 out of 100 (you started with 100 students), 8%, have blue eyes and brown hair. The correct answer is B.
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2. Tom is building a square wooden framework to pour cement. His first frame is too small, so he increases each
side by 20 percent. After careful measurement, he realizes this frame is too large, so he decreases each side by 10
percent. The area contained by his final wooden frame is what percent greater than the original wooden frame?

A, 10%

B. 10.8%
C. 16.64%
D. 20%

E. 40.44%

First circle or underline what you are looking for, in this case—area . . . percent greater . . . than original.

Next, draw the diagram.

Now try some simple numbers. In this case 10":

10//

10”7 | 100 sq. in.

Increasing this measurement by 20 percent gives a side of 12":

12//

127 | 144 sq.in.

Decreasing this measurement by 10 percent gives 12 — 1.2 = 10.8. (10% x 12 = 1.2)

10.8”

10.8” | 116.64 sq. in.

The area of the original was 100 sq. in. The area of the new figure is 116.64 sq. in. So the percent greater than the original
would be 116.64 — 100 = 16.64 compared to the original 100 gives 16.64%. The correct answer is C. Your calculator
could have been helpful in this problem.
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Be Reasonable

Sometimes you will immediately recognize a simple method to solve a problem. If this is not the case, try a
reasonable approach and then check the answers to see which one is most reasonable.

1. Will can complete a job in 30 minutes. Eli can complete the same job in 60 minutes. If they work together,
approximately how many minutes will it take them to complete the job?

A. 90 minutes
B. 60 minutes
C. 45 minutes
D. 30 minutes
E. 20 minutes

First circle or underline “work together, approximately how many minutes.” In a reasonable approach, you would rea-
son that since Will can complete the job alone in 30 minutes, then if he received any help, that job should take less than

30 minutes. He’s receiving a fair amount of help, so the answer must be well below 30 minutes. The only choice less
than 30 is Choice E, 20.

Sketch a Diagram

Sketching diagrams or simple pictures can also be very helpful in problem solving because the diagram may tip off
either a simple solution or a method for solving the problem.

Samples

1. If all sides of a square are doubled, the area of that square

is doubled.

is tripled.

is multiplied by 4.
is multiplied by 8
remains the same.

mEQRP

One way to solve this problem is to draw a square and then double all its sides. Then compare the two areas.

Your first diagram
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Doubling every side

You can see that the total area of the new square will now be four times the original square. The correct answer is C.

2. What is the maximum number of milk cartons, each 2" wide by 3" long by 4" tall, that can be fit into a
cardboard box with inside dimensions of 16" wide by 9" long by 8" tall?

A, 12
B. 18
C. 20
D. 24
E. 48

Drawing a diagram, as shown below, may be helpful in envisioning the process of fitting the cartons into the box.
Notice that 8 cartons will fit across the box, 3 cartons deep, and two “stacks” high:

8 X 3 X 2 =48 cartons

-~ 5

ANy
4] o
vy [ /
16”

The correct answer is E.
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Mark in Diagrams

Marking in or labeling diagrams as you read the questions can save you valuable time. Marking can also give you
insight into how to solve a problem because you will have the complete picture clearly in front of you.

Samples

1. In the isosceles triangle above, AB = BC and Zx is 70°. What is the measurement of angle y in degrees?

A.  50°
B 60°
C. 70°
D. 100°
E. 130°

First, circle or underline what you are looking for. “£y.” Next, in the isosceles triangle, immediately mark in that AB

and BC are equal. Then mark in Zx as 70". Since AB = BC, then Zx = Zy (angles opposite equal sides are equal). After
you marked in the information, your diagram should look like this.

70 ®

A C

The correct answer is C. 70°. Always mark in diagrams as you read descriptions and information about them. This
includes what you are looking for.
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Watch for Diagrams Not Drawn to Scale

Diagrams are drawn as accurately as possible, unless a diagram is labeled “not drawn to scale.” That label is the tip-
off that the diagram could be drawn differently or is out of proportion. In this case, mark the diagram and/or quickly
redraw it differently. Marking and/or redrawing will give you insight into what information you really have about
the diagram.

Note: Figure not drawn to scale.

1. In AWXY above, WX = XY. Which of the following must be true?

Wz =27y

s=t

perimeter of AWXZ = perimeter of AZXY
area of AWXZ = area of AZXY

LXWZ = LXYZ

mEQRP>

Before doing anything else, underline or circle must be true. Now mark the diagram as follows.

X

Next, since the figure is not drawn to scale, quickly redraw it another way that still conforms to the given information.

X

Notice that by looking at the way the figure is initially drawn, you might think that WZ = ZY because they appear to be
equal. But after you redraw the figure, you can see that WZ and ZY don’t have to be equal, eliminating Choice A.

The same can be noticed of s and 7. They don’t have to be equal, eliminating B.

A quick look at the redrawn figure will help you eliminate Choice C as well, since it’s evident that triangles WXZ and
ZXY don’t necessarily have equal perimeters.
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You can also eliminate Choice D because even though the heights of triangles WXZ and ZXY are equal, their bases
could be different, so the areas could be different. This fact is also evident from your redrawing of the diagram.

Choice E is the correct answer because in any triangle, equal angles are across from equal sides. Your markings in the
figure remind you that this is true.

Glance at the Choices

Some problems may not ask you to solve for a numerical answer or even an answer including variables. Rather, you
may be asked to set up the equation or expression without doing any solving. A quick glance at the answer choices
will help you know what is expected.

Samples

Harold’s age is 3 years less than half Sue’s age.
If Harold is 9 years old, how old is Sue?

1. Suppose S represents Sue’s age. Which of the following equations can be used to find Sue’s age?

A, 9=2(5)-3

C. 9=3-%(5)
D. 3-9=1(5)
E. 2(9)=5-3

Changing the word sentence into a number sentence (equation):

Harold’s age is 3 years less than half Sue’s age.
L J L J L J

The correct answer is A.
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Grid-In Questions

The New SAT I grid-in question type is very similar to the familiar multiple-choice question except that you will now
solve the problem and enter your answer by carefully marking the circles on a special grid. You will not be selecting
from a group of possible answers.

Since you will not be selecting from a group of possible answers, you should be extra careful in checking and double-
checking your answer. Your calculator can be useful in checking answers. Also, keep in mind that answers to grid-in
questions are given either full credit or no credit. There is no partial credit. No points are deducted for incorrect answers
in this section. That is, there is no penalty for guessing or attempting a grid-in, so at least take a guess.

Ability Tested

The grid-in questions test your ability to solve mathematical problems involving arithmetic, algebra I and II, geometry,
data interpretation, basic statistics and probability, and word problems by using problem-solving insight, logic, and
application of basic skills.

Basic Skills Necessary

The basic skills necessary to do well on this question type include high school algebra I and II and intuitive or informal
geometry. No calculus is necessary. Skills in arithmetic and basic algebra I and II, along with some logical insight into

problem-solving situations, are also necessary to do well on this question type. Understanding the rules and procedures
for gridding in answers is important.

Before you begin working grid-in questions, it is important that you become familiar with the grid-in rules and proce-
dures and learn to grid accurately. Let’s start explaining the rules and procedures by analyzing the directions.

Directions with Analysis

The following questions require you to solve the problem and enter your answer by carefully marking the circles on the
special grid. Examples of the appropriate way to mark the grid follow. (Comments in parentheses have been added to
help you understand how to grid properly.)

Answer: 3.7

3. |7
©) % g Q) |« Decimal point (Notice that the decimal point is located in the shaded row, just above the
numbers. Also notice that the answer has been written in above the gridding.
©© 0 You should always write in your answer, but the filled-in circles are most
% % % % important because they are the ones scored.)
Ol OO
ONORONC
® ® 6|6
® | ® | ® ®
@D @
© 9@ 9@
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Answer: %
/]2 . o : . . .
D@ | — Fraction bar (Notice Fhat the slash mark (/) '1nd1cates a fractlop bar. T'hlS .fracnon bar .1s

olloitelie located in the shaded row and just above the decimal point in the two middle
0 © 0 columns. Obviously, a fraction bar cannot be in the first or last column.)

O OO,

@22 e

ONENENE)

ONOHONO,

® ® 6|6

® ® | ®|®

@ @ D@

® ® ®®

©© 09

Answer: 1%

Do not grid-in mixed numbers in the form of mixed numbers. Always change mixed numbers to improper fractions or
decimals.

Change to 1.5 or Change to %

0n
~

(Either an improper fraction or a decimal is acceptable. Never grid-in a

mixed number because it will always be misread. For example, 1% will be

read by the computer doing the scoring as 171.)

CICIMCIGICIGICICNN ©)
CISIMIGIGIISIOY JOIOIS/E
©WEN@O®MC @S -
CISIMC] JOISISIOIC]©)
CICIMCIGICIGICICNN ©)
CISIOIGIGIC] ISICIC] OISR
©WENEO®©MO|O@ ~
CISIMICIGIGIE] JOIC]©)
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Answer: 123

Space permitting, answers may start in any column. Each grid-answer below is correct.

11273 1123
DD DD (You should try to grid your answers from right to left, learning to
OlOIO|IG OlOIO|IG be consistent as you practice. But space permitting, you may start in
0|0 © |0 © any column.)
Ol OO NONOIO;
22 @ ® e 2 ®
® B0 ©®6 e®
OHONONONRIOHONOIO)
® 66| 6 6 6 ®
® ® ® ®| ® ®©|6 ®
@@ D@ @@ DD
99 9o © 0 0®

Note: Circles must be filled in correctly to receive credit. Mark only one circle in each column. No credit will be given
if more than one circle in a column is marked. Example:

Answer: 258 No credit!!!!
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®

©
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©
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(Filling in more than one circle in a column is equivalent to selecting more than
one answer in multiple choice. This type of answer fill-in will never receive any
credit. Be careful to avoid this mistake.)
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Answer: %

Accuracy of decimals: Always enter the most accurate decimal value that the grid will accommodate. For example: An
answer such as .8888 . . . can be gridded as .888 or .889. Gridding this value as .8, .88, or .89 is considered inaccurate and

therefore not acceptable. The acceptable grid-ins of g are

8
9 388

oo
L
o

)
oQ
-0

O ISIOISIISISIOICIOIS]R
©WEN@O®»M®|O@ -
L SOIOICIGIIGISIOIC]©)
CICIOICIGICIGIOIONN
B ISIOISIISISIOIOIGISIR
B JSICIOIISISIOIC]OISIES
W@®V@O®®MO)E)
CICIOICIGIIGIOIONN
B ISIOICIISIOIOIONGISIE
B ISIOICIISIOISIO)GIS/EN
L SIOIOISIIGISIOIC]©)

CICINCIGICIGICICNN ©)

(Review “accuracy of decimals” a second time. Notice that you must be as accurate as the grid allows.)

Be sure to write your answers in the boxes at the top of the circles before doing your gridding. Although writing out the
answers above the columns is not required, it is very important to ensure accuracy. Even though some problems may
have more than one correct answer, grid only one answer. Grid-in questions contain no negative answers.

(Fractions can be reduced to lowest terms, but it is not required as long as they will fit in the grid. You are not required
to grid a zero before a fraction. For example, either .2 or 0.2 is acceptable. If your answer is zero, you are required

only to grid a zero in one column. Important: If you decide to change an answer, be sure to erase the old gridded answer
completely.)

Practice Grid-Ins

The following practice exercises will help you become familiar with the gridding process. Properly filled-in grids are
given following each exercise. Hand write and grid-in the answers given.
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Exercise

Answer: .8 Answer: 20.5

Answer: 2.4
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Answers to Exercise

Answer: .8 Answer: 20.5

Answer: 2.4
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1
37

must be changed to
% or7.5

1
3

must be changed
to % or 5.25

1
57
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Suggested Approaches with Samples

Most of the following strategies, described and suggested in the multiple-choice section, will also work on grid-in
questions.

m Circle or underline what you are looking for.

m  Substitute numbers for variables to understand a problem.
= Try simple numbers to solve a problem.

m  Pull information out of word problems.

m Draw/sketch diagrams or simple figures.

m Mark in diagrams.

m Use your calculator when appropriate to solve a problem.
You should also

m Make sure that your answer is reasonable.
= Jot down your scratch work or calculations in the space provided in your test booklet.
m  Approximate or use your calculator to check your answers if time permits.

There are some specific items and strategies that should be noted for grid-in questions:

m There is no penalty for guessing on grid-in questions. Although it may be difficult to get an answer correct by
simply writing in a wild guess, you should not be afraid to fill in your answer—even if you think it’s wrong.

m  Make sure to answer what is being asked. If the question asks for percent and you get an answer of 57%, grid-in
57, not .57. Or if a question asks for dollars and you get an answer of 75 cents, remember that 75 cents is .75
dollar. Grid-in .75 not 75.

m In some questions, more than one answer is possible. Grid-in only one answer. If you work out a question and get
the answer x > 5, grid in 6, or 7, or 8 but not more than one of them.

m Some questions will have a note in parentheses () that says, Disregard the % sign when gridding your answer, or
Disregard the $ sign when gridding your answer. Follow the directions. If your answer is 68%, grid in 68, or if
it’s $95, grid in 95.

= Answers that are mixed numbers such as 3 1 or 7 1 must be changed to improper fractions (3 % ;, 75 1 249> or
decimals <3 7= =35,7 Z =17. 25> before bemg grldded Improper fractions or decimals can be gridded. Mlxed

numbers cannot. The scoring system cannot distinguish between 3% and %

= Since you cannot work from answer choices that are given or eliminate given choices, you will have to actually
work out each answer. The use of your calculator on some problems in this section could enhance the speed and
accuracy of your work.

m  Writing in your answer in the space provided at the top of the grid is for your benefit only. It’s wise to always
write in your answer, but remember, the grid-in answer is the only one scored. Be sure to grid accurately and

properly.

Following are some sample grid-in questions. Consider for each how you would grid-in the answer in the proper places
on the answer sheet. Also consider when it would be appropriate to use a calculator to help you work out problems and
to check the accuracy of your work.
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Acceptable Answers

Fraction and decimal forms are acceptable, but not mixed numbers.

Sample

2

1. Let m # n be defined m = —(l>n. What is the value of 4 # 3?

This problem involves a made-up operation, or “false operation.” Notice how it is defined.

m #n=—<%>n=4—<%>(3)

4-1

1
2

2

| —

But you can’t grid in 2 %, so you must change it to either % or 2.5 Now you can fill in the top and grid in the answer.

Your grid-in would look like this.

CISISICIGISISICICNN ©)
BISIVIC] JOISISICIC] OIS/
©WEN@O® M0 @ ~
CISIVICIGIISN JOIC]©)

The correct answer is % or 2.5. (Either answer will receive full credit.)

Grid Carefully

Your gridding is what counts. Your written-in answer is for your benefit. Be accurate.

Sample

1. Acme Taxi lists the following rates on its door:
$1.20 for the first % mile

$0.90 for each additional 4 mile
$6.00 per hour for waiting

At these rates, if there was a 15-minute wait at the bank, how much will a 1.5-mile taxi trip cost? (Disregard the
$ sign when gridding your answer.)
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Part I: Analysis and Strategies

You should solve the problem as follows:

At $6.00 per hour, a 15-minute (% hour) wait will cost $1.50. The first % mile will cost $1.20. The remaining 1 l,
or % miles will cost 5(.90) = $4.50. The total bill will be the sum.

$1.50 + $1.20 + $4.50 = $7.20

The correct answer is $7.20, gridded as 7.20. (You would not get credit for gridding 7.00, 7, 72, or 720, even if you had
written the right answer above the grid circles.)

RIS JOIGIGIGIOIONN ©)
CISIMICIGISISIOISION ISR
CICISICIGIIS] JOIC] OISR
©WEN@O®©O@E)

Answer the Question

Make sure that you answer the question that is being asked. Your answer must be in the units asked for.

Sample
Lawns in Hill Crest Village
Street Name Number of Lawns Mowing Time Per Lawns
Pine 3 25 minutes
Tamarind 7 30 minutes
Randall 9 35 minutes
Palmetto 12 40 minutes
2. How many hours will it take to mow all the lawns listed in the chart above?

First, underline or circle “how many hours” and “all the lawns.” Next set up the information as follows and multiply
(use your calculator if you wish.)

3x25=175
7x30=210
9x35=315
12 x40 =480
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Introduction to the Mathematics Section

Now total the minutes and you get 1,080 minutes. But the question asks for “hours,” so divide 1,080 by 60 and you get
18 hours. (Sometimes the units will be underlined in the question.) Your grid-in could look like the one that follows.

CICIOICIGISIGICIONN ©)
CICISICIGISISIOIOIC] OS]
CICISICIGISIGIO JOIOIS ke
B IOICIGISIGISIOIC]©)

Grid Only One Answer

Even if more than one answer is possible, grid in only one answer.

Sample

3. If x and y are positive integers and x + y > 10, what is a possible value of x if y > 57

Since y > 5, try plugging in 6 for y, and see what you get.

x+6>10
Subtracting 6 from each side leaves
x+6>10
-6 -6
x>4
so, in this case, x is any integer greater than 4—thatis 5, 6, 7, 8, . . . (if you assign a larger number to y, you’ll get other

possibilities for x.)

Now simply write in one answer, say 5, and then carefully mark it in the grid. Don’t put in more than one possibility.
Your grid could look like this.

©ENEE® @M O
©ENEO® MO
©ENEO®E OO
CISINICY JOISIOIOIC]H®)
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A Quick Review of Mathematics

The following pages are designed to give you a quick review of some of the basic skills used on the math sections of the
New SAT I. Before beginning the diagnostic review tests, it is wise to become familiar with basic mathematics terminology,
formulas, and general mathematical information. These topics are covered in this chapter. Then proceed to the Arithmetic
Diagnostic Test, which you should take to spot your weak areas. Then use the Arithmetic Review that follows to strengthen
those areas.

Each review is followed by sample SAT-type questions with complete explanations for each topic area. The first three
problems for each topic are multiple-choice and range (in order) from easy to difficult. The final problem is a sample
grid-in problem. Carefully work through these problems.

After completing and reviewing the SAT-type questions for each topic, take the Algebra Diagnostic Test and again use the
review that follows to strengthen your weak areas. Again, carefully work through the SAT-type questions that follow.

Next, take the Measurement and Geometry Diagnostic Test and carefully read the complete Measurement and Geometry
Review. Again, carefully work through the SAT-type questions that follow.

Even if you are strong in the general topics—Numbers and Operations, Algebra and Functions, Geometry and
Measurement, and Data Analysis, Statistics, and Probability—you might wish to skim the specific topic headings in
each area to refresh your memory about important concepts. If you are weak in math, you should read through the
complete review carefully.

Symbols, Terminology, Formulas, and
General Mathematical Information

Common Math Symbols and Terms

Symbol References:

= is equal to

# is not equal to

> is greater than

< is less than

> is greater than or equal to

< is less than or equal to

I is parallel to

1 is perpendicular to

Terms:

Natural numbers The counting numbers: 1, 2,3, ...

Whole numbers The counting numbers beginning with zero: 0, 1,2, 3, . ..
Integers Positive and negative whole numbers and zero: ...-3,-2,-1,0,1,2,...
Odd number Number not divisible by 2: 1,3,5, 7, ...

(continued)
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Part ll: Review with Sample Problems

Even number Number divisible by 2: 0, 2, 4, 6, . . .
Prime number Number divisible by only 1 and itself: 2, 3, 5, 7, 11,13, . ..
Composite number Number divisible by more than just 1 and itself: 4, 6, 8, 9, 10, 12, 14, 15, ... (0O and 1 are

neither prime nor composite)

Square The results when a number is multiplied by itself: 2 x 2 = 4; 3 x 3 = 9. Examples of
squares are 1,4, 9, 16, 25, 36, . ..

Cube The results when a number is multiplied by itself twice: 2 x 2 x 2 =8;3 x3 x3 =27
Examples of cubes are 1, 8, 27, 64 . . .

Math Formulas

Triangle Perimeter =s,+5, + 53
=1
Area = 2 bh
Square Perimeter = 4s

Area=s-s, or §*

Rectangle Perimeter = 2(b + h), or 2b + 2h

Area = bh, or Iw

Parallelogram Perimeter = 20/ + w), or 2/ + 2w
Area = bh
Trapezoid Perimeter=b; + b, +s; + s,
Area = %h (b,+b,), or h (#)
Circle Circumference = 2mr, or nd
Area = 1ur’
Cube Volume=s-5-s=5

Surface area=s-5s- 6

Rectangular Prism Volume=/-w-h

Surface area = 2(w) + 2(h) + 2(wh)

Pythagorean theorem (a” + b” = ¢): The sum of the square of the legs of a right triangle equals the square of the
hypotenuse.

Important Equivalents

I _nq_
100—0.1—1%

1L _ 1 _ 0=
10—.1—.10—10%
1_2 _ »_ 5=
3—10—.2—.20—20%
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Math Words and Phrases

Words that signal an operation:

Addition

Sum

Total

Plus
Increase
More than
Greater than

3 A an_

2= 3=.30=30%
2_4 _ 4 4n-
2o A 4= 40=40%
1 _5 _ c_ zn-
=25 =.5=.50=50%
3.6 _ c_ 0=
3= 8= 6=.60=60%
T = 7=70=70%
0=

4_8 _ o_ o=
3-8 -58=380=80%
9 — 9-.90=90%
0~

1 _25 _ 5ol
1=2 55-25%
3_75 _ 4z _
3= = 75=75%

1 _ 21 _qs1
1=331=331q

2 _ 2 _ 2
2-663=66%%
1_ _1rl_p1
L=s=12l=12l¢
3_ _ 271l _2q1
3-375=375=371%
S _ _ el _nl
2-625=624=621
7 _ o7l _oql
L=875=871=872%
1_ g2 _1c2
Loi62=162%
S_ gl _gal
S-831=831%
1=1.00=100%

2 =2.00 = 200%

3% =3.5=3.50=350%

A Quick Review of Mathematics
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Multiplication

m Of

® Product

m Times

® At (sometimes)

m Total (sometimes)
Subtraction

= Difference
m Less

m Decreased
m Reduced
m Fewer

= Have left

Division
®  Quotient
m Divisor
m Dividend

m Ratio

m Parts

Mathematical Properties

Some Properties (Axioms) of Addition

Commutative means that the order does not make any difference.
2+3=3+2
a+b=b+a
Note: The commutative property does not hold for subtraction.

3-121-3
a-b#b-a

Associative means that the grouping does not make any difference.
2+3)+4=2+3+4)
(a+b)+c=a+b+0)
The grouping has changed (parentheses moved), but the sides are still equal.
Note: The associative property does not hold for subtraction.
4-CB-1H=@l-3)-1
a-(b-c)#(a-b)-c
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The identity element for addition is 0. Any number added to O gives the original number.

3+40=3
a+0=a

The additive inverse is the opposite (negative) of the number. Any number plus its additive inverse equals 0 (the

identity).

3 + (=3) = 0; therefore, 3 and —3 are inverses.
—2 + 2 = 0; therefore, —2 and 2 are inverses.

a + (—a) = 0; therefore, a and —a are inverses.
Some Properties (Axioms) of Multiplication

Commutative means that the order does not make any difference.
2x3=3x2
axb=bxa

Note: The commutative property does not hold for division.

2+4#4+2

Associative means that the grouping does not make any difference.
2%x3)x4=2x3x%x4)
(axb)yXc=ax((bxc)
The grouping has changed (parentheses moved), but the sides are still equal.
Note: The associative property does not hold for division.

8+4)+2#28+(4=+2)
The identity element for multiplication is 1. Any number multiplied by 1 gives the original number.

3x1=3

axl=a
The multiplicative inverse is the reciprocal of the number. Any number multiplied by its reciprocal equals 1.

2 = 1; therefore, 2 and % are inverses.

1
X _—
2
1 1 .
ax g = 1; therefore, a and 5 are inverses.
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A Property of Two Operations

The distributive property is the process of distributing the number on the outside of a set of parentheses to each

number on the inside.
23 +4)=23)+2(4)
alb + c)=a(b) + alc)
Note: You cannot use the distributive property with only one operation.

3(4 X 5% 6) #3(4) x3(5) x3(6)
a(bed) # a(b) X a(c) X a(d) or (ab)(ac)(ad)
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Numbers and Operations, Data Analysis,

Statistics, and Probability

Arithmetic Diagnostic Test (Including Numbers and
Operations, Data Analysis, Statistics, and Probability)

Questions

1. 28 x 39 is approximately:

2. 6=

FNEU

3. Change 5% to an improper fraction.

4. Change % to a whole number or mixed number
in lowest terms.

10.
1 23x12=
12.
13. 23142

14. 07+12+.471 =
15. .45 .003 =

16. $78.24— $31.68 =
17. 5x.5=

18. 8.001 x 2.3 =

19. .7).147 =

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

002)12 =

1 of $7.20=

Circle the larger number: 7.9 or 4.35.
39 out of 100 means:

Change 4% to a decimal.

46% of 58 =

Change .009 to a percent.

Change 12.5% to a fraction.

Change % to a percent.

Is 93 prime?

What is the percent increase in a rise in
temperature from 80° to 100°?

—-6+8=

-7x-9=

-91=

]2 =

3¥x3=

The square root of 30 is approximately equal to:

What is the median of the numbers 4, 3, 5,7, 9,
and 1?

45



Part ll: Review with Sample Problems

38. Based on the following circle graph, how much
time does Timmy spend doing homework?

Sleeping

Eating
12.5%

How Timmy Spends His 24-Hour Day

Answers
1. 1,200 19. 21
2. 24 20. 6,000
3. 2 21. $2.40
22. 79
4 5% or 5% N
5 23. 39% or m
> 5orl 24. 04
5
6. 451 25. 26.68
7.2 26. 9% or 15 %
125 1
8. 10% 27. m or g
|
9. 2% or 2% 28. 37.5% or 375 %
1 29. No.
10. ¢
200 30. 25%
17
11. 4—8 or 44_8 31. 2
1
12. ¢ 32. 63
13. % or 1% 33. 9
34. 64
14. 1.741
35. 37
15. 447 :
36. 55o0r 57
16. $46.56 |
17. 25 37. 47 or 4.5
18. 18.4023 38. 3 hours
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Arithmetic Review

Place Value

Each position in any number has place value. For instance, in the number 485, 4 is in the hundreds place, 8 is in the
tens place, and 5 is in the ones place. Thus, place value is as follows:

billions —————— 3
millions ———————— 3 1o
thousands —————
hundreds ——— 3

tens ———————— 3=

ones —————— 3 o

tenths —————— 3
hundredths ————— 3
thousandths —————— 3 o
ten-thousandths ————————3 1o
hundred-thousandths —— » ©
millionths —————— =
ten-millionths ———— 8 8 = ©

hundred-millionths ———————— 2

and so on
and so on

hundred millions —————— = ©
ten millions ——— 3 ©
ten thousands ————— 3 »~

hundred thousands ————— 3

Rounding Off

To round off any number:

1. Underline the place value to which you’re rounding off.
2. Look to the immediate right (one place) of your underlined place value.

3. Identify the number (the one to the right). If it is 5 or higher, round your underlined place value up 1. If the num-
ber (the one to the right) is 4 or less, leave your underlined place value as it is and change all the other numbers to
its right to zeros. For example:

Round to the nearest thousand:

345,678 becomes 346,000
928,499 becomes 928,000

This works with decimals as well. Round to the nearest hundredth:

3.4678 becomes 3.47
298,435.083 becomes 298,435.08

Estimating Sums, Differences, Products, and Quotients

Knowing how to approximate or estimate not only saves you time but can also help you check your answer to see
whether it is reasonable.

Estimating Sums

Use rounded numbers to estimate sums. For example, give an estimate for the sum 3,741 + 5,021 rounded to the nearest
thousand.
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Part ll: Review with Sample Problems

3,741 + 5,021

l l
4,000 + 5,000 = 9,000
So 3,741+ 5,021 = 9,000

Note: The symbol = means is approximately equal to.

Estimating Differences

Use rounded numbers to estimate differences. For example, give an estimate for the difference 317,753 — 115,522
rounded to the nearest hundred thousand.

317,753 — 115,522

l |
300,000 — 100,000 = 200,000
So 317,753 — 115,522 = 200,000

Estimating Products

Use rounded numbers to estimate products. For example, estimate the product of 722 x 489 by rounding to the nearest
hundred.

722 x 489
| |
700 x 500 = 350,000
So 722 x 489 = 350,000

If both multipliers end in 50 or are halfway numbers, then rounding one number up and one number down gives a better
estimate of the product. For example, estimate the product of 650 X 350 by rounding to the nearest hundred.

650 x 350

| |
Round one number up and one down. 700 x 300 = 210,000
So 650 x 300 =~ 210,000

You can also round the first number down and the second number up and get this estimate:

650 % 350

| |
600 x 400 = 240,000
So 650 x 350 = 240,000

In either case, this approximation is closer than if you round both numbers up, which is the standard rule.

Estimating Quotients

Use rounded numbers to estimate quotients. For example, estimate the quotient of 891 + 288 by rounding to the nearest
hundred.

891 + 288
| |
900 +300=3
So 891 +288 = 3
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Fractions
Fractions consist of two numbers: a numerator (which is above the line) and a denominator (which is below the line).

numerator

1 - or numerator y denominator
2 denominator 2

The denominator indicates the number of equal parts into which something is divided. The numerator indicates how

many of these equal parts are contained in the fraction. Thus, if the fraction is % of a pie, then the denominator, 5,
indicates that the pie has been divided into 5 equal parts, of which 3 (the numerator) are in the fraction.

Sometimes it helps to think of the dividing line (in the middle of a fraction) as meaning out of. In other words, % also
means 3 out of 5 equal pieces from the whole pie.

Common Fractions and Improper Fractions

A fraction like %, where the numerator is smaller than the denominator, is less than one. This kind of fraction is called

a common fraction.

Sometimes a fraction represents more than one. This is when the numerator is larger than the denominator. Thus, % is

more than one. This is called an improper fraction.

Mixed Numbers

When a term contains both a whole number (such as 3, 8, or 25) and a fraction (such as %, %, or %), it is called a mixed

number. For example, 5% and 290% are both mixed numbers.

To change an improper fraction to a mixed number, divide the denominator into the numerator. For example:

To change a mixed number to an improper fraction, multiply the denominator by the whole number, add the numerator
and put the total over the original denominator. For example:

=2 2x4+1=9

Reducing Fractions

A fraction must be reduced to lowest terms. This is done by dividing both the numerator and the denominator by
the largest number that divides evenly into both. For example, % is reduced by dividing both