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Part

WHAT YOU SHOULD KNOW
ABOUT SAT IIl: SUBJECT TESTS

The Importance of Subject Tests for College Admission

Many of our nation’s colleges insist that applicants take one or more SAT II: Subject Tests. If you are
applying to a school that requires you to take Subject Tests, you should be aware that the results of the
tests are not the sole factor in determining if you will be admitted. Other factors come into play: your SAT I
scores, high school scholastic record, standing in your graduating class, grades in specific high school
subjects, and the personal interview. Doing well on your Subject Tests, however, may substantially
increase your chances of being accepted by the college of your choice.

The Subject Tests are administered throughout the world, and thousands take the exams annually.
The College Entrance Examination Board (CEEB), which administers the tests, will send to the college
admissions officer not only your score on the test you take but also your percentile ranking. The latter
tells how many test takers did better than you and how many did worse. It follows, therefore, that the
admissions officer seriously considers your standing on each Subject Test that you offer to determine how
well you are likely to do in college work.

HIGH MARKS IN SCHOOL ARE NOT ENOUGH

Since secondary schools have varying standards of grading, it is understandable that high school marks
alone will not suffice when colleges try to appraise objectively the ability of an undergraduate to do
college work. An “A” in a course of English in High School X may be worth a “C” in High School Y.
Moreover, teachers within the same high school differ among themselves in grading techniques. The
Subject Tests are highly objective. Consequently, they have become a sine qua non for many college
admissions officers in order to predict success or lack of success for applicants.

THE SAT PROGRAM

The SAT program consists of the following parts:

1. SAT I: Reasoning Test
2. SAT II: Subject Tests

ARCO W SATII Math 1 WWW.petersons.com/arco
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The SAT I provides a measure of general scholastic ability. It is not an intelligence test nor is it, in the strict
sense, an achievement test. It yields two scores: verbal ability and mathematics ability. Included in the test
are verbal reasoning questions, reading comprehension questions drawn from several fields, and various
kinds of quantitative-mathematical materials. These include questions on arithmetic reasoning, on algebraic
problems, and on the interpretation of graphs, diagrams, and descriptive data. The SAT I takes three hours to
answer questions plus the time to collect and check testbooks and to allow for a rest period.

SAT II: SUBJECT TESTS

Subject Tests are given in the following subjects:

Biology E/M
Chemistry

Chinese

English Language Proficiency
French

German

Italian

Japanese

Korean

Latin

Literature
Mathematics Level IC
Mathematics Level IIC
Modern Hebrew
Physics

Spanish

U.S. History

World History

Writing

What the Mathematics Tests Are Like

Each Mathematics Subject Test consists of 50 multiple-choice questions with answer choices from (A)
to (E). The questions are designed to test the mathematical competence of students who have studied
college-preparatory mathematics—Level I for three years of study and Level II for more than three years
of study. Obviously, an examination testing three or more years of study touches very briefly on a great
many topics and concepts. Both levels of the Mathematics Subject Tests measure understanding of
elementary algebra, three-dimensional geometry, coordinate geometry, statistics, and basic trigonometry.
The Level II exam tests these topics with more advanced content. For example: While the Level I exam
includes questions on plane geometry, the Level II exam covers transformations and coordinate geometry
in two or three dimensions; while the Level I trigonometry questions are based on right-triangle trigo-
nometry and the fundamental relationships among the trigonometric ratios, the Level II test examines

WWW.petersons.com/arco ARCO W SATII Math



What You Should Know About SAT IlI: Subject Tests

understanding of the properties and graphs of the trigonometric functions, the inverse trigonometric func-
tions, trigonometric equations and identities, and the law of sines and cosines; Level I functions are
mainly algebraic functions, while Level II functions extend to the more advanced logarithmic and expo-
nential functions; Level II statistics go beyond mean, median, mode, counting, and data interpretation to
questions on probability, permutations, and combinations; the miscellaneous topics covered at Level I go
beyond simple logic, elementary number theory, and arithmetic and geometric sequences to include logic
and proofs and limits.

In addition, the emphasis on various topics varies between the two levels. Half of the questions at
Level I are directed at algebra and plane geometry and another quarter of the questions measure under-
standing of coordinate geometry and functions. At Level II, on the other hand, plane geometry is not
tested at all, but nearly half of the questions are concentrated on trigonometry and functions. Level II
devotes twice as many questions to miscellaneous topics as does Level 1.

How to Prepare for Your Math Test

Let us sound a clear warning: Don’t wait until a week or even a month before the examination to start
your preparation. Cramming is not recommended. The best preparation is intensive review over a period
of several months.

Familiarity with the types of questions on this test will unquestionably prove helpful. For this rea-
son, we advise you to use this book in the following way:

First, carefully read Part Two, Outline of Topics. This chapter gives you an illuminating crosssection
of the mathematics areas that you will find on your test.

After you have read this part, choose your level and take your first sample test. The sample tests in
this book are carefully patterned after the actual Mathematics Subject Tests. They are designed to famil-
iarize you with the types and difficulty level of questions that you will face on the actual examination.

Put yourself under strict examination conditions, and allow yourself exactly one hour of working
time for each sample exam.

Tolerate no interruptions while you are taking a Practice Test. Work in a steady manner. Do not
spend too much time on any one question. If a question seems too difficult, proceed to the next one. If
time permits, go back to the omitted question.

Do not place too much emphasis on speed. The time element is a factor, but it is not all-important.
Accuracy should not be sacrificed for speed.

Use the answer key provided at the end of each sample test to score yourself following the instruc-
tions given in the chapter “Steps To Take After Each Practice Test.” Identify the nature of each question
that you answered incorrectly or omitted and look up the related topic in Part Three, Mathematics
Review—Illustrative Problems and Solutions. Study the review material and Illustrative Problems related
to this topic and check the solutions provided. Consult with teachers or textbooks as needed. Then pro-
ceed to another practice test.

How to Take the Test

Do not become disturbed if you find yourself unable to answer a number of questions in a test or if you are
unable to finish. No one is expected to achieve a perfect score. There are no established “passing” or
“failing” grades. Your score compares your performance with that of other candidates taking the test, and
the report to the college shows the relation of your score to theirs.

ARCO W SATII Math WWW.petersons.com/arco



4 Part |

Although the test stresses accuracy more than speed, it is important that you use your time as eco-
nomically as possible. Work as steadily and rapidly as you can without becoming careless. Take the
questions in order, but do not waste time pondering questions that contain extremely difficult or unfamil-
iar material.

Read the directions with care. If you read too hastily, you may miss an important direction and thus
lose credit for an entire section.

SHOULD YOU GUESS ON THE TEST?

A percentage of wrong answers is subtracted from the number of right answers as a correction for haphaz-
ard guessing. Mere guessing will not improve your score significantly and may even lower it. If you are
not sure of the correct answer but have some knowledge of the question and are able to eliminate one or
more of the answer choices as wrong, however, guessing is advisable.

What Your Mathematics Test Score Means

Your Mathematics Test score is reported on a scale ranging from 200 to 800. In other words, the lowest
mark anyone can possibly get is 200, the highest 800. Your test result will be sent to your high school and
to the college (or colleges) that you designate.

The test score is generally reduced to a percentile ranking. The one percent of the test takers that gets
the best score on a test is in the 99th percentile; the group that ranks one fourth of the way from the top in the
75th percentile; the group that ranks in the middle in the 50th percentile; and the group inferior to 90 percent
of the applicants in the 10th percentile. For many tests these norms are based on national averages or
regional averages, like the New England states or the Midwestern states. On most college entrance tests,
norms are determined and published several months after the college year begins and are based on the
experience of all colleges. Since these tests are very similar from year to year, an admissions board can
easily determine the relative standing of any candidate immediately after he or she takes the test.

APPLYING FOR THE EXAMINATION

APPLICATION AND REGISTRATION

Every candidate is required to file a formal application with the College Entrance Examination Board
(CEEB) and to pay an examination fee. Write to: College Board SAT Program, Box 6200, Princeton, NJ
08541-6200 for information on application procedures or visit www.collegeboard.com to register on line.

ADMISSION TICKETS

After registering, you will be sent a ticket of admission giving the address of the place to which you
should report for assignment to an examination room. Do not expect to receive your ticket until approxi-
mately one month before the examination date. You will be required to show your ticket to the supervisor
at the examination. Normally, no candidate will be admitted to the examination room without a ticket of
admission.

A candidate who loses this ticket should immediately write or wire the issuing office for a duplicate
authorization.

WWW.petersons.com/arco ARCO W SATII Math



What You Should Know About SAT IlI: Subject Tests

Rules of Conduct

No books, compasses, rulers, dictionaries, or papers of any kind may be taken into the examination room;
you are urged not to bring them to the center at all. Supervisors will not permit anyone found to have such
materials to continue a test. Students who will be taking either the Mathematics Level IC or Mathematics
Level IIC Examination must bring their own scientific or graphing calculators to the examination. An
ordinary four-function calculator will not be sufficient for either the Level IC or IIC exam. Your calculator
should be battery or solar powered, not dependent upon an electrical outlet. It may not have printout
capability and must be silent. Be certain that your calculator is in good condition; if you bring a backup,
become thoroughly familiar with its operation before you come to the exam. No calculators will be pro-
vided at the exam site.

Anyone giving or receiving any kind of assistance during the test will be asked to leave the room. The
testbook and answer sheet will be taken from the student and returned to CEEB. The answer sheet will not
be scored, and the incident will be reported to the institutions designated to receive the score report.

Scratch work may be done in the margins of the testbooks. The use of scratch paper is not permitted.
You must turn in all testbooks and answer sheets. Documents or memoranda of any sort are not to be
taken from the room.

If you wish to leave the room during a test period or during a test, you must secure permission from
the supervisor.

The examinations will be held only on the day and at the time scheduled. Be on time. Under no
circumstances will supervisors honor requests for a change in schedule. You will not be permitted to
continue a test or any part of it beyond the established time limit. You should bring a watch, but not one
with an audible alarm.

To avoid errors or delay in reporting scores:

1. Always use the same form of your name on your application form, answer sheets, and on any
correspondence with CEEB. Do not write “John T. Jones Jr.” at one time, and “J. T. Jones” at
another. Such inconsistency makes correct identification of papers difficult.

2. Write legibly at all times.

Transmitting the Results

The colleges that you designate receive a report of your scores directly from CEEB. You may have your
scores reported to as many as three colleges without an additional fee if you designate them in the appro-
priate place on your application.

After registration closes, you may not substitute or delete institutions already listed on your applica-
tion. No partial reports will be issued; reports will include scores made on all tests taken on a given date.
To avoid duplication of requests, you should keep a record of the institutions to which you have requested
that scores be sent.

Score reports requested on the application or by letter before the closing date will be issued within
five weeks after your examination date. Although score reports requested after the closing date cannot be
sent as quickly, they will be issued as soon as possible.
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OUTLINE OF TOPICS
I. ARITHMETIC

A.

T o m m

‘Whole numbers

1. Operations—addition, subtraction, multiplication, division

2. Prime and composite numbers
3. Factors and divisors

Fractions

1. Types—proper, improper, mixed numbers
2. Operations

Decimals

1. Operations
Conversions
a) Decimals to fractions
b) Fractions to decimals
Rounding and approximation
4. Powers of 10

a) Multiplication

b) Division

¢) Scientific notation

bt

Percent

1. Conversions
a) Percent to decimal
b) Decimal to percent
2. Percent problems

Ratio and proportion
Square roots
Averages

Metric measurement

ARCO W SAT Il Math
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8 Part Il

Il. ALGEBRA

A. Signed numbers

Absolute value

Inequality and order of signed numbers
Addition, subtraction, multiplication, division
Order of operations

Grouping symbols

Evaluating algebraic expressions and formulas

S

B. Properties of operations

Commutative properties
Associative properties

Distributive properties

Special properties of zero

Special properties of one

Additive and multiplicative inverses

N

C. Operations with polynomials

1. Exponents and coefficients
2. Addition and subtraction
3. Multiplication

4. Division

D. Equations in one variable

1. Methods of solution
2. Literal equations

Inequalities in one variable
Systems of equations and inequalities in two variables
G. Verbal Problems

Number

Consecutive integer

Motion

Coin

Mixture

Age

Work

Variation—direct and inverse

P NNk LD

H. Special products and factoring

Common monomial factors
Trinomials of the form ax? + bx + ¢
Difference of two squares
Complete factoring

bl
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Outline of Topics 9

I.  Algebraic fractions

1. Simplifying fractions
2. Multiplication

3. Division

4.

Addition and subtraction

a) Same denominators

b) Different denominators
5. Complex fractions

6. Equations involving fractions

J. Radicals and irrational numbers

Simplifying radicals

Addition and subtraction of radicals
Multiplication and division of radicals
Rationalizing denominators

Radical equations

Fractional exponents

A .

K. Solution of quadratic equations

1. Factoring
2. Completing the square
3. Formula

L. Graphing

1. Ordered pairs in the plane
2. Methods of graphing linear equations
a) Pairs in the solution set
b) Intercepts
¢) Slope and slope-intercept method
3. Parallel and perpendicular lines
4. Graphing inequalities
5. Graphical solution of systems of equations

M. Solution of simple cubic equations

Factor theorem

Remainder theorem

Synthetic division

Irrational and complex roots
Solving simple cubic equations

AP

ARCO W SATII Math WWW.petersons.com/arco
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Part Il

lll. GEOMETRY

A.

Angles

1.
2.
3.

Types—acute, right, obtuse
Complements and supplements
Vertical angles

Lines

1.
2.

Parallel lines and their angles
Perpendicular lines

Triangles

Eal

5.

Sum of the angles

Congruent triangles

Similar triangles

Special triangles

a) Isosceles

b) Equilateral

¢) Right (Pythagorean Theorem)
Vectors

Polygons

1.

Quadrilaterals

a) Parallelogram

b) Rectangle

¢) Square

d) Rhombus

e) Trapezoid

f) Regular Polygons

Circles

1.

Special lines and their related angles
a) Radius and diameter

b) Chord

c¢) Tangent

d) Secant

Angle and arc measurement
Polygons inscribed in circles

Perimeter and area

Triangles

Polygons

Circles

a) Circumference and arc length
b) Area of sectors and segments

Www.petersons.com/arco
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G. Volume
1. Pyramid
2. Prism
3. Cylinder
4. Cone
5. Sphere
6. Cube
7. Rectangular solid

H. Coordinate geometry

Coordinate representation of points
Distance between two points
Midpoint of a line segment

Slope of a line

Parallel and perpendicular lines

AP

I.  Basic trigonometry

1. Definitions of sine, cosine, tangent
Trigonometry in special triangles
a) 30°-60°-90° triangle
b) Isoceles right triangle

3. Trigonometric problems
a) Angle of elevation
b) Angle of depression

IV. FUNCTIONS AND THEIR GRAPHS

A. Relations and functions

Ordered pairs

Function notation

Domain and range

One-to-one functions

Inverse functions

Combining functions

a) Addition, subtraction, multiplication, division
b) Composition

A o

B. Graphs

1. Linear
a) Slope
b) Intercepts
2. Special functions
a) Absolute value function
b) Step functions

ARCO W SATII Math
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12 Part Il

3. Polynominal and rational functions

a) Quadratic—parabola
i. Axis of symmetry
ii. Vertex
b) Cubics
¢) Hyperbola of the form xy = k

4.  Related non-function graphs

a) Circle
b) Ellipse
¢) Hyperbola of the form ax? — by* = ¢

5.  Graphs of inverse functions

V. REAL NUMBER SYSTEM

A. Subsets of the real numbers

1. Natural numbers

a) Primes
b) Composites—prime factorization
2. Integers
a) Multiples and divisors
i. Factors

ii. Divisibility
iii. Least common multiple
iv. Greatest common divisor
v. Perfect squares
b) Odd and even integers
3. Rational and irrational numbers
a) Decimal representations
b) Simplification of radicals and exponents
¢) Identifying rational and irrational numbers

B. Operations and properties

1. Properties of the binary operations
a) Closure
b) Commutative properties
¢) Associative properties
d) Distributive properties
2. Absolute value
3. Real number line
a) Order
b) Density
c) Completeness

WWW.petersons.com/arco ARCO W SATII Math
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4. Properties of zero and one
a) Identity elements
b) Additive and multiplicative inverses
¢) Division involving zero
d) Zero as an exponent
5. Nature of the roots of quadratic equations
6. Pythagorean triples

VI. LOGIC

A. Propositions
1. Simple statements
a) Symbols
b) Quantifiers (all, some)
2. Negation
3. Compound statements
a) Conjunction
b) Disjunction
¢) Implication (conditional statements)
i. Necessary conditions
ii. Sufficient conditions
iii. Equivalence (necessary and sufficient conditions)
d) Derived implications
i. Converse
ii. Inverse
iii. Contrapositive

B. Truth tables
C. Methods of proof

1. Valid arguments

a) Direct

b) Indirect—contradiction and counterexample
2. Invalid arguments—tfallacies

VIl. SETS

A. Meaning and symbols
1. Set notation
2. Set membership
3. Ordered pairs
4. Cardinality of a set

B. Types of sets

1. Finite
2. Infinite
3. Empty

ARCO W SATII Math WWW.petersons.com/arco
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E.

A.

Part Il

Relationships between sets

1. Equal sets

2. Equivalent sets

3. Subsets

4. Complements

Set Operations

1. Union

2. Intersection

3. Cartesian products

4. Laws of set operations
5. Closure

Venn diagrams

VIIl. TRIGONOMETRY

Trigonometry of the right triangle

Nk W -

Definitions of the six functions

Relations of the functions of the complementary angles
Reciprocal relations among the functions

Variations in the functions of acute angles

Pythagorean and quotient relations

Functions of 30°, 45°, and 60°

Applications of the functions to right triangle problems

Trigonometric functions of the general angle

NV A WD -

Generating an angle of any size

Radians and degrees

Using radians to determine arc length
Definitions of the functions of an angle
Signs of the functions in the four quadrants
Functions of the quadrantal angle

Finding the value of functions of any angle

Identities and equations

bl

Difference between identities in equations
Proving identities

Solving linear trigonometric functions
Solving trigonometric quadratic equations

Generalized trigonometric relationships

bl e

Functions of the sum of two angles
Functions of the difference of two angles
Functions of the double angle

Functions of the half angle
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E.  Graphs of trigonometric functions

1. Graphs of the sine, cosine, and tangent curves

2. Properties of the sine, cosine, and tangent curves
3. Definitions of amplitude, period, and frequency
4. Solving trigonometric equations graphically

F.  Solutions of oblique triangles

Law of sines

Law of cosines

Using logarithms to solve oblique triangle problems
Vector problems—parallelogram of forces
Navigation problems

IX. MISCELLANEOUS TOPICS

A. Complex numbers

AP e

1. Meaning
2. Operations
a) Addition and subtraction
b) Multiplication and division
i. Powers of i
ii. Complex conjugate
3. Complex roots of quadratic equations

B. Number Bases

1. Converting from base 10 to other bases
2. Converting from other bases to base 10
3. Operations in other bases

C. Exponents and logarithms

Meaning of logarithms

Computation with exponents and logarithms
Equations

Graphs of exponential and logarithmic functions

b

D. Binary operations

1. Definition of binary operations
2. Properties of binary operations
3. Application to modular arithmetic

E. Identity and inverse elements

1. Addition
2. Multiplication
3. Other operations
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Part

MATH REVIEW—ILLUSTRATIVE PROBLEMS
AND SOLUTIONS

1. Formulas and Linear Equations

An equation is a statement that two mathematical expressions are equal.

In the equation 3x + 4 = 19, the 3, 4, and 19 are called constants, the letter x the variable. When
solving an equation we try to find the numerical value (or values) of the variable that makes the equality
true. In 3x + 4 = 19, the value x = 5 is the root or solution of the equation. In this equation the highest
exponent of x is 1, and so we call such an equation a first degree equation. It is also called a linear
equation, since its graph is a straight line.

The basic principle of solving equations is the following:

Addition, subtraction, multiplication, or division (except by 0) of both sides of an equation by the
same number results in an equivalent equation, i.e., one with the same root or roots.

To solve 3x + 4 = 19, start by subtracting 4 from both sides.

3x+4=19

—4=—4

3x =15

Now divide both sides by 3.

3x 15

303

x=5

To solve fractional equations, first multiply both sides of the equation by the least common denomi-
nator (LCD) of all fractions in the equation.

Y Y _4

To solve 3 s

, multiply both sides of the equation by 15, the least common denominator (LCD).

%(15)_%(15):4(15)
5y—-3y =060
2y =60
2y _9
2 2
y=30

Substitution of 30 for y in the original equation serves as a check of the answer.

ARCO W SATII Math 17 WWW.petersons.com/arco



18 Part 1ll

A formula is an equation usually involving a relationship between literal quantities. Problems
involving formulas often require substitution in a formula and solution of the resulting equation for a
particular variable.

If the formula is entirely literal and the problem calls for solving for one variable in terms of the
others, start by moving all terms containing this variable to one side of the equation.

The area, A, of a triangle is given by the formula:

A= %bh (b =base, h = altitude)

To solve for 4, multiply both sides by 2.

24 _bh

b
h

_24

lllustrative Problems

Solution:

Solution:

Solution:

In the formula F = %C+32, find C when F = 68.

Substitute 68 in the formula.
68 = %C +32

Subtract 32 from both sides.

36=2C
5

Multiply both sides by 5.

180=9C
Cc=20

at
Solve the formula s =—— for t.
a-+t

Multiply both sides by a + t.
sa+t)=at

as + st=at
Subtract st from both sides.
as =at— st
Factor the right side.
as = (a - s)t

as

=
a—s

In the formula V = mtr?h, if r is doubled, what must be done to /4 to keep V constant?

If r is doubled, the effect is to quadruple V, since the r is squared in the formula. Hence,

h must be divided by 4 to keep V the same in value.
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Solution:

Solution:

Solution:

Solution:

4.

Math Review—Illustrative Problems and Solutions

A package weighing 15 1b is sent by parcel post. It costs x cents for the first 10 1b and
y cents for each additional 1b. Express the cost, C, in terms of x and y.

The first 10 1b cost x cents; the remaining 5 Ib cost 5y cents. The total cost C is given by

the formula:
C=x+15y

Solve form: 2m+7=m -9

Subtract m and 7 from both sides.

2m+7=m-9
-m=T7=-m-17
m =-16

7
Solve for y: %+§ T

Multiply both sides by 12 (LCD).

Y Y 7
—(12)+=(12)=—(12
4( ) 3( ) ]2( )
3y+4y=17
Ty=1
y=1
Solve forn: an=5+ bn

Subtract bn from both sides.

an—bn=5

Now factor on the left side.
na-b)=>5

Divide both sides by (a — b).

n(a-b) 5
(a-b) a-b

n=

a-b

2. Algebraic Fractions

To simplify or multiply algebraic fractions with binomial or polynomial terms, first factor the polynomial
completely, and then divide out factors that are common to both numerator and denominator of the frac-

tion or fractions.

To divide algebraic fractions, write the divisor as its reciprocal and proceed as in multiplication.

To add or subtract algebraic fractions, rewrite the fractions as equivalent fractions with the same
least common denominator (LCD), and then add like fractions as in adding arithmetic fractions.

In the following illustrative problems, we assume that the variables do not take values that make the

denominator zero.

ARCO 1
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Illlustrative Problems

Solution:

Solution:

Solution:

Solution:

Simplify to lowest terms: zyz;Sy
y —4y-5

Factor numerator and denominator.

y(y-5)
y+D(y-5)
Divide numerator and denominator by the common factor, y — 5.

Y5y
(r+D(p~3) y+l

2 2 2
X X -y

-y X +ay
Factor numerators and denominators.

Multiply:

2

X (x+nx-y)
yx=y)  x(x+y)
Divide numerators and denominators by common factors x, (x - y), (x + y).

x~/ .(M)(M)_x

y(x~7)  AxHkT)

2 —
Divide: 6+5.b 225
b b

Write second fraction as its reciprocal and multiply.

b+5 B p¥S Kb
b b =25 f  (bFS)b-5)
_ b
S (b-5)

n

If a man buys several articles for n cents per dozen and his selling price is 9

cents per
article, what is his profit, in cents, on each article?

Profit = Selling Price — Cost

Proﬁtzﬁ—i
9 12

Least common denominator is 36.

Profit :4_n_3_n
36 36
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¢ s -1} )
» Simplify: | —=5")* b

Solution: Write each expression in parentheses as a single fraction.

b-a b-a p=ad K
ab b af b-d
1

a
3+ 1
6. Simplify: X
g1

2
X

Solution: Multiply numerator and denominator by x°.

3 +x  x(3x71)
9x* -1 Bx—1)(3x%1)
_ X
3x-1

. 4 4
. . sin"A—cos” A4

7. Simplify;: ———

PHLY sin® A4 —cos’ 4

Solution: Factor the numerator.

(sin® 4 + cos> A)( sin>A—=c0s° A )
(sin’A=cos’4)

sinA+ cos*4

1 . .
8. If y=1-—, x>0, what effect does an increase in x have on y?
X

. . 1 . .
Solution: As x increases, — decreases. Therefore, we are subtracting a smaller quantity from 1, and
X

consequently y increases.

3. Sets

The solution set of an open sentence is the set of all elements in the replacement set of the variable that
makes the open sentence a true sentence.
The intersection of two sets P and Q (P M Q) is the set of all elements that are members of both
P and Q.
The union of two sets P and Q (P U Q) is the set of all elements that are members of either P or Q.
Two sets are said to be disjoint sets when their intersection is the empty set. (P N Q = &)
The complement of a set P is the set P~ of all members of the universal set that are not members of P.
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lllustrative Problems

Solution:

Solution:

Solution:

Solution:

Solution:

1.

How many elements are in the set: {xI3 <x <9, x is an integer}?
The indicated set contains only the elements 4, 5, 6, 7, and 8, or 5 elements.

If A is the set of all prime numbers and B the set of all even integers, what set is repre-
sented by A N B?

The only even prime integer is 2.
ANB={2}
Find the solution set of the equation x? = 3x if x is the set of real numbers.
x*=3x=0
x(x-3)=0
x=0o0rx-3=0
x=3
The solution set is {0, 3}
Find the solution set of 3x — 4 > x + 2 where x is the set of the real numbers.
3x—4>x+2
3x—x>4+2
2x>6
x>3
Find the solution set of the system: A = {(x,y)l x>+ y*=25} and B = {(x,y)l y=x+ 1}

Substitute y = x + 1 into the first equation.

x*+(x+1)> =25

X' +x7+2x+1=25
2x* +2x-24=0
x*+x-12=0
(x+4)(x-3)=0

Thusx+4=0orx—3=0sothatx=—4 orx=3.
When x=—-4, y=-3and whenx =3,y =4.
A N B has two elements: (3, 4) and (- 4, -3)
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4. Functions

A function is a set of ordered pairs (x, y) such that for each value of x, there is one and only one value of
y. We then say that “y is a function of x,” written y = f{x) or y = g(x), etc. The set of x-values for which the
set is defined is called the domain of the function, and the set of corresponding values of y is called the
range of the function.

yis said to be a linear function of x if the two variables are related by a first-degree equation, such as
y =ax + b where a # 0 and b is any real number.

y is said to be a quadratic function of x if y can be expressed in the form y = ax* + bx + ¢ where a # 0
and b and c are real numbers.

In general, y is said to be a polynomial function of x if y can be expressed in the form:

y=c X"+ X" +e,x" 4.+, x+c,
where the exponents are nonnegative integers and the coefficients (¢, ¢, c,,...c ) are real numbers.

When we speak of f{a), we mean the value of f{x) when x = a is substituted in the expression for f{x).

The inverse of a function is obtained by interchanging x and y in the equation y = f{x) that defines the
function. The inverse of a function may or may not be a function. A procedure that is often used to find the
inverse of a function y = f(x) is to interchange x and y in the equation that relates them, and then to solve
for y in terms of x, if possible.

If z=f(y) and y = g(x), we may say that z = f[g(x)]. Thus z is in turn a function of x. In this case we
may say that z is a composite function of f and g and is also written f - g = flg(x)]. For example, if
z=f(y) =3y +2andy=g(x) =x% then z = f[g(x)] = 3 [g(x)] + 2 = 3x% + 2.

lllustrative Problems
1. If f(x) = x* + 2x — 5, find the value of f(2).

Solution: Substitute x = 2 in the polynomial.
22+212)-5=4+4-5=3

2. Iff(y) =tan y + cot y, find the value of / [%)

Solution: F1E = tanZ v cotZ
4 4 g

=1+1
=2

3. fF@)=¢+1, find F(a-1).
Solution: Substitute t =a — 1.
Fla-1)=(a-1)+1
=(a*-2a+1)+1
=a’-2a+2

3

ARCO W SATII Math WWW.petersons.com/arco



4 Part 1ll

Solution:

Solution:

Solution:

If fix) = 2x + 3 and g(x) = x — 3, find flg(x)].
In f{x), substitute g(x) for x.
S1g()]=2[g(x)]+3
=2(x—3)+3
=2x—-6+3
=2x-3
What are the domain and range of the function y = IxI?

The function is defined for all real values of x. Hence the domain is {x| — oo < x < + o0} x
is a real number}.

Since y = Ix| can only be a positive number or zero, the range of the function is given by the set
{y10<y<+o0; yis areal number}.

1+1¢

If 1 (t) =T,f(f) =

t t

A) f(-v ®B) f G) © f (-%) (D) lf (lj (E) none of these

(A) f(—r)=1_;;=%¢f(r)
1+1

(B) f@:Tt:’”;tf(’)

1

—_
@

N’

~
|

~ 1
~—
Il

N
ol P
Il

|

~

+

—
H

~
<
~

j =(t+1) % (from (B))

t+1
j—T—f(f)
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1
7. Find the largest real range of the function y =1 s

Solution: I, ’
X
1
X=—
1=y
The range for y consists of all real numbers except y = 1.
8. Write the inverse of the function fas defined by f(x)=+vx—1.
Solution: Let y =+/x—1. Substitute x for y, and y for x.
x=4y-1
y=x"+1
fx)=x"+1
9. If f(x)=——,f(x+])=
x—1
Solution: flx+1) = xrl
x+1-1
_x+l 1 1
X X
Lo _x-1 1
J(x)  x x
1) 2
Hence f(x+1)= (1——j+—
X X
1 2
= + —
f(x) x
10. If the functions fand g are defined as f(x) = x> — 2 and g(x) = 2x + 1, what is f[g(x)]?
Solution: flg(x)]= [g(x)]2 -2
=(2x+1)7>-2
=4x" +4x+1-2
=4x” +4x—1
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5. Exponents

The following formulas and relationships are important in solving problems dealing with exponents (x #0 in
all cases that follow):

m .
=i = ((/;) where m and n are integers, n # 0

a+b

xox"=x
ﬁ _ xafb
xb

(xu )h — xab

()" = x"y"

In scientific notation a number is expressed as the product of a number between 1 and 10 and an
integral power of 10. This notation provides a convenient way of writing very large or very small numbers
and simplifies computation with such numbers. For example, if a certain star is 780 billion miles from the
earth, we write this number as 7.8 x 10''. The eleventh power of 10 indicates that the decimal point in 7.8
is to be moved 11 places to the right.

If the diameter of a certain atom is 0.00000000092 cm., we write this number as 9.2 X 107'°. The —
10, as a power of 10, indicates that the decimal point is to be moved 10 places to the left.

This method of writing large and small numbers is consistent with the laws of exponents above.
These laws also facilitate computation with very large or very small numbers when written in scientific
notation, as illustrated in some of the problems below.

lllustrative Problems
1. Find the value of 2x° + x*? + x? when x = 27.

Solution: Substitute x = 27.

2027)° + 27y +(27)7"

2 1
:2'1+(327) +W
1
=2+9+—
9

—1d
9
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Solution:

Solution:

Solution:

Solution:

Solution:
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Ify — 3x, 3x+2 —

@a

®B)

© y+3

D) 9y

E)  y+9

(D) 3x+2 — 3x X 32
=y- 9

If 0.00000784 is written in the form 7.84 x 10", what does n equal?
Writing the number in scientific notation, we get 0.00000784 = 7.84 x 10*
n=-6

C .
The length of an electromagnetic wave is given by the formula , L = 7 where C is the

velocity of light (3 x 10'° cm per sec) and F is the frequency. What is the value of L when
F =3000 megacycles per sec?

F=3000x 10°=3 x 10°

Substitute in formula.

,_3x10"

“ae
X

=10 cm
Solve the exponential equation: 3**' =81
32.‘(71 — 34
Since the bases are equal, equate the exponents.

2x—-1=4
2x=5

x=2—

If 4>= 125, between what two consecutive integers does y lie?

4 =64

4* =256

Since 125 is between 64 and 256 and 47 is a steadily increasing function, y is between 3
and 4.

WWWw.petersons.com/arco
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Solution:

. o 1
7. Solve the equation: 9° =—

27
(32 )x+3 _ 3% _ 373
32x+6 — 3—3

Since the bases are equal, the exponents may be set equal.

Solution:

Solution:

2x+6=-3
2x=-9
x:—4l
2

Solve for x; 252 = (%)

2x+2:2—x
X+2=—x
2x=-2
x=-1

Solve for r; 276" =9}

A) 1
®B) 2
<o 3
D) 4
E) 5

(D) 33(6—r) _ 32(;*71)

If the bases are equal, the exponents are equal.

3(6—r):2(r—1)
18=3r=2r-2
20=5r
r=4
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n+4 n
10. Find the value, in simplest form, of the fraction %
1
A —
@ 3
1
(B) 1
3)
C -7
5
(D) 3
7
® 3
Solution: (E) 2mt—omt |_2
2n+4 -
1
=1- ==l-3
_7
8

6. Logarithms

Definition: The logarithm of a number to a given base is the exponent to which this base must be raised
to yield the given number.

log, N = e is equivalent to b* = N. For example, the equation 5° = 125 may be written log, 125 = 3.
For computational purposes we usually use 10 as the base; if we write log n, the base 10 is understood.
Logarithms to base 10 are called common logarithms.

The function inverse to the function y = 0%, b >0, b # 1 is y = log, x. We define the logarithmic
function of x at this point only for positive values of x.

The laws of logarithms are derived from the laws of exponents. They are listed below for base 10
although they apply to any acceptable base.

log(ab)=1loga+logb
log %=loga—logb
loga"=n-loga
loga""=log tfa = %loga

Although common logarithms are generally used for computation, logarithms to base e are used in
more advanced work, particularly in calculus. The constant e = 2.7183 ... is an irrational number and is
significant in the study of organic growth and decay. The function y = e* is usually called the exponential
function.

9

ARCO W SATII Math WWW.petersons.com/arco



30 Part 1ll

lllustrative Problems

Solution:

Solution:

Solution:

Solution:

Solution:

1.

Find the value of log, 64.
Let x = log, 64. In exponential notation,
4 =64

x=3

If log 63.8 = 1.8048, what is log 6.38?

log 6.38 = log ——

10
log 63.8— log 10
1.8048 -1
0.8048

If log 2 = a and log 3 = b, express log 12 in terms of a and b.

log 12 =1log (4-3)
=log 4+log3
=log 2° +log 3
=2log2+log3
=2a+b

In the formula A = P(1 + r)", express n in terms of A, P, and r.

=(1+r)

ol

log —=log(1+r)" =nlog(l+r)

P

logA —log P=nlog(1+r)

= log A—log P
log (1+7)

If log * = 0.8762, log 100z =

2 logt=0.8762
log t =0.4381
log 100¢ = log 100 + log ¢
=2+0.4381
=2.4381
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6. If log tan x = 0, find the least positive value of x.

If log tan x = 0, then tan x = 1.
Therefore x = %
7. Iflog 2=xandlog 5=y, expresslog 40 in terms of x and y.

Solution: log 40 =log (8 ® 5)=log 8+log 5
=log 2’ +log 5
=3 log 2+log 5

=3x+y
8. Find log, 3\/3.
A 3
® 1
3
© 5
® 2

(E) none of these

Solution: (C)  log,3V3 =log,3'3">=l0g,3"?

=—log,3

7. Equations—Quadratic, Radical, and Exponential

An equation of the second degree is called a quadratic equation. The general form of the quadratic equa-
tion in one variable is

ax* + bx + ¢ = 0 where a, b, and c are real numbers and a # 0.

In order to solve a quadratic equation, express it in its general form and attempt first to factor the
quadratic polynomial. Then set each linear factor equal to zero. This procedure produces two roots, which
in some cases are equal.

If the quadratic member of the equation ax*> + bx + ¢ = 0 is not factorable, we apply the quadratic
formula:

bz \Vb* —4dac
B 2a

The quantity under the radical sign, b* — 4ac, is called the discriminant (D) of the quadratic equa-
tion; it determines the nature of the roots of the equation.

If D = b* — 4ac is a positive quantity, the two roots are real. If D is a negative quantity, the roots are
imaginary. If D = 0, the roots are real and equal. If D is a perfect square, the roots are real and rational.

X
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The roots, r, and r,, of the general quadratic equation ax® + bx + ¢ = 0 are related to the coefficients
of the equation as follows:

b c
rn+r=——and rr =—
a a

An equation containing the variable under a radical sign is called a radical equation. In a radical
equation both members may be squared, or raised to any power, to eliminate radicals. This procedure may
introduce extraneous roots; all roots obtained by this method must be checked in the original equation.

When the variable in an equation appears as an exponent in one or more terms, we call the equation an
exponential equation. One approach in solving such equations is to try to write the terms to the same base.

20 =g
27 =(2°)"
¥l — o3y

Since the bases are the same, we may now equate the exponents.

y—1=-3y

4y =1
1
Y7y

In more involved exponential equations it is often helpful to take the logarithm of both members.
In solving a pair of simultaneous equations in two variables, try to eliminate one of the unknowns
and solve for the other.

lllustrative Problems

1. Find the roots of the equation x> —5x+6 = 0.
Solution: Factor the left member.
(x—3)(x—2) =0
Either x—3=0o0rx—-2=0
x=3andx=2
2. Solve the following system of equations:
x* =3y =13
x=1-3y

WWW.petersons.com/arco ARCO W SATII Math



Math Review—Illustrative Problems and Solutions 33

Solution: Substitute the value of x from the second equations into the first.

(1-3y)° =3y* =13
1-6y+9y>-3y* =13

6y> —6y—12=0
Yy -y-2=0
(y—2)(y+l)=0
y=2 =-1
x=1-3y x=1-3y
x:1—3(2) x:1—3(—1)
x=-5 x=4

Group the roots.

X -5 4
v 2 -1

3. Find the nature of the roots of the equation: 2x* —4x — 3 =0.

Solution: Discriminant (D) = b* —4ac
D =(-4)" - 4(2)(-3)
D=16+24=40
Since D is positive but not a perfect square, the roots are real, unequal, and irrational.
4. Solve the equation: \/yfz 14—y

Solution: Square both sides.

y=2=(14-y)
y—-2=196-28y+y’
37 =29y +198=0
(y-1D)(y-18) =0
y=1landy=18

It is essential that these roots now be checked in the original equation. Substitute y =11
in the equation.

J11-2 =14-11 or +/9 = 3,which checks.
Now substitute y = 18.

J18—2=14-18 or /16 = 4.

This value does not check so y = 11 is the only root.
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Solution:

Solution:

Solution:

Solution:

Solution:

For what value of a in the equation ax? — 6x + 9 = 0 are the roots of the equation equal?
Set the discriminant equal to zero.
(=6)* —4a+9 =0
36 =36a
a=1
If 2 is one root of the equation x* — 4x* + 14x?— 20 = 0, find the other two roots.

Use synthetic division.

1 -4 14 20 |2
2 4 20
1 -2 10 | 0

The resulting equation is x* — 2x + 10 = 0.
Solve by the quadratic formula.
L_2£V4-40 _2:6i

2 2
x=1%3i

Find K so that 5 is a root of the equation y* —4y* + Ky — 10 = 0.

Substitute y = 5 into the equation.

625-4(125)+5K-10=0
625-500+5K-10=0
5K =-115
K=-23
Find all positive values of ¢ less than 180° that satisfy the equation 2 sin®z —cos 1 — 2 =0.

Substitute 1 — cos? ¢ for sin? 7.

2(1-cos’t)—cos t—2=0
2-2cos’t—cost—2=0
2 cos’t+cost=0
cost(2cos t+1)=0
cost=0or2cost+1=0

t=90° 1
CoS [ =——
2
t=120°
t=90°, 120°

9. Find the remainder when x'¢+ 5 is divided by x + 1.

If fix) = x'°+ 5, then the remainder is equal to

fED=(=D"+5
=1+5=6
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Solution:

11.

Solution:

12.

Solution:
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If two roots of the equation x* + ax® + bx + ¢ = 0 (with a, b, and ¢ integers) are 1 and

2 —3i, find the value of a.

Another root must be 2 + 3i.
Sum of the roots = —a

1+(2+3)+(2-3i)=—a

a=-5

Solve the equation y* = LZ for x in terms of y.

x=xy" -2y’
2y =xy’ —x
x(y2 —1):2)/2
2y’
¥ -1

How many roots does the equation «/x + 6 = —x have?

x+6=x"
X —x—6=0
(x=3)(x+2)=0
x=3,x=-2
Check x =3,+/9 = -3; does not check
Check x = -2,+/4 = 2; does check

There is one root.

8. Inequalities

The following principles are important in solving problems dealing with inequalities.

1. For all real values of p, g, and r,if p> g, thenp + r>q +r.

2. For all real values of p, g, r(r #0), if p > g, then pr > gr for values of » > 0; and pr < gr for values
of r<0.

3. Iflxl<a,then—a<x<a.

=

The sum of the lengths of two sides of a triangle is greater than the length of the third side.

5. If two sides of a triangle have unequal measure, the angles opposite have unequal measure and
the angle with greater measure lies opposite the longer side, and conversely.

In solving quadratic inequalities or trigonometric inequalities, a graphic approach is often desirable.

ARCO 1
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lllustrative Problems

Solution:

Solution:

Solution:

1.

Find the solution set of the inequality 8y — 5 > 4y + 3.
Subtract 4y from both sides and add 5.
8y—4y>5+3
4y >8
y>2

Find the solution set of the inequality |x + 3| < 5.

When x+3>0,]x+3|=x+3
x+3<5
=x<2
When x+3<0,|x+3|=—(x+3)
—-(x+3)<5
=x+3>-5
x>-8

The solution set consists of 1 interval: — 8< x < 2.
In APQOR, PO = PR =5 and 60° <mX_ P <90°. What is the possible range of values of OR?

p

Q R

When mXx. P = 60°, APQOR is equilateral and QR = 5.
When mx P =90° APQR is right, isosceles, and QR =5 «/5 .

5<QR<5«/5
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4. For what values of x between 0 and 360° is sin x > cos x?

Solution: Graph the two functions on the same set of axes.

+1

-1

From the graph it is apparent that sin x > cos x in the interval 45° < x < 225°.
5. A triangle has sides of 5 and 7. What is the possible range of values for the third side?

Solution: Since the sum of two sides must be greater than the third side, the third side must be less
than 12.

Call the third side x. Then, by the same principle,

5+4x>7 or x>2

2<x<12
6. In AKLM, mZK = 60° and mZM = 50°. Which side of the triangle is the longest?
Solution: The longest side lies opposite the largest angle. Since the sum of the measures of two

angles is 110°, the third angle, L, must measure 70°. The longest side must lie opposite
ZL, which is KM .
7. Find the solution set of 2x> — x — 3 < 0, where x is a real number.
Solution: 2x-3)(x+1)<0
Either 2x—3<0andx+1>0o0r2x-3>0andx+1<0

3 3 L. .
x< 3 and x> -1 or x> 5 and x < —1, which is impossible.

So,—l<x<E
2
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Solution:

Solution:

8. What are all p such that AR <1?
p
A p>0
B) p<0
© p<O

D) -1<p<0
(E) -1<p<0

1
B) 2 <, p cannot equal zero.

1+l£1
p

Leo
p

p<0

9. Iflogx=>log2+ % log x, then

(A) x=>2
(B) x<2
© x<4
D) x>4
(E) x2>1
(D)

logx >log 2 + logx"?
log x—logx"* >1log 2

log% >log?2
X

x1/2 >2

x>4

9. Verbal Problems

When sol

1.
2.

b

ving verbal problems, follow the steps below:

Read the problem carefully and determine the nature of the problem.

Consider the given information and data and what is to be found. Represent algebraically the
unknown quantity or quantities.

Study the relationships of the data in the problem. Draw a diagram, if applicable (motion prob-
lems, geometry problems, mixture problems, etc.).

Formulate the equation or equations using the representation assigned to the unknown quantities.
Solve the equation or equations.

Check the results in the original problem.
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lllustrative Problems

1. The area of the rectangular plot is 204 sq ft and its perimeter is 58 ft. Find its dimensions.

x—17=0
x=17
y=12

2. Ten Ibs of a salt water solution is 20% salt. How much water must be evaporated to

Solution: Let x = length, y = width.
xy =204
2x+2y =58
x+y=29
y=29-x
Substitute the value in the area equation.
x(29—x) =204
29x—x* =204
X —29x+204=0
(x=12)(x-17)=0
x—=12=0
x=12
y=17
The length is 17 and the width is 12.
strengthen it to a 25% solution?
Original Solution New Solution
Solution: 215 salt
1016 '
20% 25%
Solution: Let x = Ib of water evaporated.
1
2=2510-x)= Z(lO—x)
8=10—-x
x=10-8
=21b
ARCO W SATII Math
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Solution:

Solution:

3. A man walked into the country at the rate of 3 mph and hurried back over the same road

at 4 mph. The round trip took 5% hours. How far into the country did he walk?

rate time
d
> 3 mph 3
d miles
4 4 mph d
< mp n
d d 1 21
—_—— = 5_ p—
34 T4 4
Multiply both sides by 12.
4d +3d =63
7d =63
d=9

If the price of an item drops 10 cents per dozen, it becomes possible to buy 2 dozen more
items for $6.00 than was possible at the original price. Find the original price.

Let p = original price in cents per dozen
n = the original number of dozen bought for $6.00
pn =600
(p—lO)(n—i—Z) =600
pn—10n+2p—20=600

Substitute pn = 600 and n = 600 in second equation.
P

so0 -0 5 p—20= 600
p
Multiply through by p.

2p° = 20p — 6000 = 0
p*—10p — 3000 =0
(p-60)p+50)=0
p =60 or p=-50 (reject)
p = 60¢ per dozen
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5. Two planes start from the same place at the same time. One travels east at » mph and the
other north at s mph. How far apart will they be after ¢ hours?

Solution: 2o (rt)2 N (st)2
X X =t + 571
=7 (r2 + s2)

T x:t\/r2+s2

6. The sum of the digits of a two-digit number is 9. If the digits are reversed, the resulting
number exceeds the original number by 27. What is the original number?

st

Solution: Let ¢t = ten's digit and » = unit's digit.
10¢ + u = original number

10u +t = reversed number

t+u=9

10u +¢t— (10t +u) =27
u—9t=27

u—t=3

u+t=9

2u=12

u=6

=3

The original number is 36.

10. Geometry

The following formulas and relationships are important in solving geometry problems.

Angle Relationships

1. The base angles of an isosceles triangle are equal.

2. The sum of the measures of the interior angles of any n-sided polygon is 180(n — 2) degrees.

3. The sum of the measures of the exterior angles of any n-sided polygon is 360°.

4. [If two parallel lines are cut by a transversal, the alternate interior angles are equal, and the
corresponding angles are equal.

Angle Measurement Theorems

1. A central angle of a circle is measured by its intercepted arc.

2. Aninscribed angle in a circle is measured by one-half its intercepted arc.

3. An angle formed by rwo chords intersecting within a circle is measured by one-half the sum of
the opposite intercepted arcs.
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4.
S.

An angle formed by a fangent and a chord is measured by one-half its intercepted arc.
An angle formed by two secants, or by two tangents, or by a tangent and a secant, is measured
by one-half the difference of the intercepted arcs.

Proportion Relationships

1.
2.

S.

A line parallel to one side of triangle divides the other two sides proportionally.

In two similar triangles, corresponding sides, medians, altitudes, and angle bisectors are
proportional.

If two chords intersect within a circle, the product of the segments of one is equal to the product
of the segments of the other.

If a tangent and a secant are drawn to a circle from an outside point, the tangent is the mean
proportional between the secant and the external segment.

In similar polygons the perimeters have the same ratio as any pair of corresponding sides.

Right Triangle Relationships

1.

If an altitude is drawn to the hypotenuse of a right triangle, it is the mean proportional between
the segments of the hypotenuse, and either leg is the mean proportional between the hypotenuse
and the segment adjacent to that leg.

In a right triangle, the square of the hypotenuse is equal to the sum of the squares of the legs.
(Remember the Pythagorean triples: 3, 4, 5; 5, 12, 13.)

In a 30°-60° right triangle, the leg opposite the 30° angle is one-half the hypotenuse, and the leg
opposite the 60° angle is one-half the hypotenuse times +/3.

In a right isosceles triangle the hypotenuse is equal to either leg times +/2.

In an equilateral triangle of side s, the altitude equals %\/5 .

Area Formulas

Area of a rectangle = bh (b = base, h = altitude)
Area of parallelogram = bh

Area of triangle = lbh
2

2

Area of an equilateral triangle of side S = %«/5
1

Area of a trapezoid = Eh(b +b') where h = altitude and b and b' are the two bases
1

Area of a rhombus = 3 the product of the diagonals

1
Area of a regular polygon = S where a = apothem and p = perimeter

The areas of two similar polygons are to each other as the squares of any two corresponding sides.
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Circle Formulas

1. The circumference C of a circle of radius r is given by the formula C = 2mr.

2. The area A of a circle of radius r is given by the formula A = mtr2.

3. The areas of two circles are to each other as the squares of their radii.

4. The length L of an arc of n° in a circle of radius r is given by the formula L = 2 x2nr.

S. The area A of a sector of a circle of radius r with central angle of n° is given by 4 = %x 7.

The area of a segment of a circle whose arc is n° is equal to the area of the sector of n° minus the
area of the isosceles friangle with vertex angle of n°.

Volume Formulas

1. The volume of a cube is equal to the cube of an edge.

2. The volume of a rectangular solid is the product of the length, width, and height.

3. The volume V of aright, circular cylinder of radius r and height 4 is given by the formula
V = tr*h. The lateral surface area L of such a cylinder is given by the formula L = 2mrh.
The total surface area 7T is given by the formula 7' = 2nrh + 21r.

4
4. The volume of a sphere of radius r is given by the formula V' = EWS. The surface area S of the

sphere is given by the formula S = 477

1
5. The volume of a right circular cone of radius r and altitude / is given by the formula V' = gﬂrzh.

ANGLE RELATIONSHIPS

1. In ARST,if RS = ST and mX. T =70°, what is the value, in degrees, of angle S?

Solution: s
RS =ST, m<R=m<T =70°
m<LR+ mELS+ mLT =180°
70°+ m¥<S +70°=180°
R T m<LS =40°

2. In right triangle POR, RH and RM are altitude and median to the hypotenuse. If
angle O = 32°, find mx. HRM.

Solution: Since m< PRQ =90° and m<L Q =32°,
R m< P =180°-90°-32°=58°;
m <L PRH =90°-58°=32°.
In ARMQ, RM = MQ,since the median

to the hypotenuse :% the hypotenuse.

32° Thus, m< MRQ = 32°.
m < HRM = 90°—32°—32° = 26°
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3. Inthe figure, 0S and RS are angle bisectors. If, m¥ P = 80° how many degrees in < OSR?
Solution: P m< Q+ m& R =180°— m< P =180—80
=100°
m< SOR + m< SRO = %-100°

=50°
Q R m<LOSR =180—50 =130°

4. How many sides does a regular polygon have if each interior angle equals 176°?
Solution: Each exterior angle = 180° — 176° = 4°

. . . . 360
Since the sum of the exterior angles is 360°, the number of exterior angles = - 90.

The polygon has 90 sides.
5. In the figure, PORS is a square and RST is an equilateral triangle. Find the value of x.
P Q
Solution: T Since m< 7RS = 60° and m< SRO = 90°,

m< TRO = 30°.
RT = SR and OR = SR so that RT = OR,
sides of an isosceles A, and m<¥X RTQ = x°.

S R

Since m¥ RTQO +x =180°—30° =150°,

x must equal %-1500 =75°.

RIGHT TRIANGLE RELATIONSHIPS

1. Aladder 10 ft tall is standing vertically against a wall that is perpendicular to the ground.
The foot of the ladder is moved along the ground 6 ft away from the wall. How many feet
down the wall does the top of the ladder move?

Solution: J}x
x=SO,RS =10
10 Since PQ =10 and PR =6, OR* =
S 10 —6% =100—36 = 64
OR =38
x=10-8=2
P I3 R
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Solution:
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2. A boat travels 40 m east, 80 m south, then 20 m east again. How far is it from the
starting point?

s__40

T

H

>

M

Q 20

In the figure, draw SM Il TO.

Then SM = TQ = 80 and MQ = ST = 40.
In right A PMS, MP = 60 and SM = 80.
By the Pythagorean Theorem, it follows
that SP = 100.

Find the length in inches of a tangent drawn to a circle of 8 in. radius from a point 17 in.

from the center of the circle.

N

Q

Draw radius 0p; pQ 1 0Q since a tangent

is L to a radius drawn to the point of tangency.

8 +x’ =17
64+ x> =289
X =225
x=15

SAT II Math
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4. Tn the figure, PO = PR, MS | PO, and MT | PR.If MS = 5 and MT = 7, find the
length of altitude O/ .

Solution:

S
Q M R

Draw MN L Q_H

Since MNHT is a rectangle, it follows

that NH = MT = 7. Since AQMS is congruent

to AMQON, QN =MS =5.
QOH=QON+NH=5+7=12

5. Given triangle ABC, AC 1 BC, AD = DB, DC = BC.If BC = 1, what is the length of 13?

A o
(B) 2
©)  a+2\2
D)  4+2\2
E) 42
Solution: () B DC = BC =1, so that DB =~/2-
AD=DB =42
and AC = AD+ DC =1+2
A £ c 2 In rig;ht AAB;C,
AB* =BC* + AC
— 1+ (1++2)
=1+1+242+2
=4+22
vy
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6. A regular octagon is formed by cutting off each corner of a square whose side is 8. Find
the length of one side.

Solution: X y \
8 - 8-2x
X > /

From the figure we see that

8-2x) =x"+x"
64 —32x+4x* =2x°
2x* —32x+64=0
x*—16x+32=0

L_l6xy16" -4(32) _ 16+82
2 2
=8-42 (because the + sign gives result > §, which is
impossible)
side =8—2x=8-16+82

=8J2-8
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7. If the centers of two intersecting circles are 10 in. apart and if the radii of the circles are
6 in. and 10 in. respectively, what is the length of their common chord, in inches?

Solution:

From the figure, pg | 00"
Let 20 be the common chord.

Lety=PR=%;PQ=2y

Y =6"=x*=10"-(10-x)*
36—x" =100-100+20x — x

_ 3. 81_900-81_819
25 25 25

y:%\/9-91:§@

So PQ:%@
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PROPORTION RELATIONSHIPS

1. Two circles of radii 3 in. and 6 in. have their centers 15 in. part. Find the length in inches
of the common internal tangent.

Solution:
Let 77 be a common internal tangent to both circles.
OT LTT' and O'T' L TT". Thus,
AOTP~AO'T'P.
or_6_2
or 3 1
OP =20'P
OP+0O'P=15
200P+0O'P=15
30'P=15
O'P=5 0OP=10
In right AOPT, PT = 8. Inright AO'PT", PT' = 4. Thus, TT"' =12
2. One side of a given triangle is 18 in. Inside the triangle a line segment is drawn parallel
to this side cutting off a triangle whose area is two-thirds that of the given triangle. Find
the length of this segment in inches.
(A) 12
®B) 66
© 92
D) 63
(E) 9
Solution: (B) By similar triangles
X 2
18> 3
3x* =2-18-18
x’=2-6-6-3
18 x=6v6
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3. Inthe figure, MN || BC and MN bisects the area of AABC. If AD = 10, find ED.

A
Solution:

Let ED=x
AE =10—x
Since AAMN~AABC, it follows that

area of AAMN (10-x)’ _1
area of AABC 10° 2

Cross multiply.

2(10 - x)* =100
(10-x)* =50
100 -20x+ x> -50=0
x> =20x+50=0

. 20£+/400-200
2

:%:10415\/5

Reject positive value since x < 10.

ED=10-52

WWW.petersons.com/arco ARCO W SATII Math



Solution:

CIRCLES

Solution:

ARCO 1

4.

1.
is 2 in. from the chord, what is the radius of the circle?
From the figure,
r=0r-2)?+6
r=r—4r+4+36
4r =40
r=10

SAT II Math
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In circle O, RS is a diameter and PR is a tangent. If PQ =9 and QS = 16, find RS.

16

PR 1 RS since a tangent is L to a radius
drawn to the point of tangency. rp 1 0S
since an angle inscribed in a

semicircle is a right angle, and is S
common to AQRS and ARPS. Thus
AQRS ~ ARPS. Corresponding sides

are proportional.

16 RS
RS 25
RS> =(16)(25)
RS=4+5=20

If a chord 12 in. long is drawn in a circle and the midpoint of the minor arc of the chord
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2. APBand AC are tangents to a circle at points B and C, respectively. Minor arc BC is 71t
in. and the radius of the circle is 18 in. What is the number of degrees in angle BAC?

(A) 90
B) 95
© 70
D) 100
(E) 110
Solution: (E) Let m£ BOC = n°. then

Tn=-""2m.18

B
18/ 360
(0] A 71t=ﬂ
¢ > :
A n="T0°
C mZBAC=180°—70°=110°

3. Acircle passes through one vertex of an equilateral triangle and is tangent to the opposite
side at its midpoint. What is the ratio of the segments into which the circle divides one of
the other sides?

Solution: Let side of A = a. Then
a 2
ala—x)=|—
(a—x) [2j
2
az—ax—g—
4
3a’
a—-X — =ax
A 4
2 x:ia
4
1
a—-x=—a
4
x 3
a—-x 1
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4. Regular pentagon PQRST is inscribed in circle O. If diagonals PR and OT intersect at M,
find the number of degrees in angle PMQ.

1
Solution: Each arc of the circle = §-360° =72°
p L PO +TH
Q m<tPMQ:E(PQ+TR)
1
=—(72°+144°
2( )
T R 1
=—(216°
2( )
S

=108°

5. Two tangents are drawn to a circle from a point, P, outside. If one of the intercepted arcs
is 140°, how many degrees are in the angle formed by the two tangents?

Solution: The major arc 77" = 360° — 140° = 220°

T
m<P= l(220o —-140°)
=] 2
1
=—(80°) =40°
' 2( )
7

6. From the extremities of diameter P_Q of circle O, chords PR and @ are drawn, intersect-
ing within the circle at 7. If arc RS is 50°, how many degrees are in angle STR?

Solution: 50° o
olution: s R m<STR :E(SR+ PQ)
:%(50°+180°)
P 5 Q :
==(230°
2( )
=115°
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AREA

1. [Ifcircle R of area 4 sq in. passes through the center of, and is tangent to, circle S, then the
area of circle S, in square inches, is

(A) 8

NG

© 162

(D) 12

(E) 16
Solution:

R \s

(E) R is internally tangent to S and its diameter is

half that of S. Hence S has an area 4 times that of r,

or 16 sq in.

2. Five equal squares are placed side by side to make a single rectangle whose perimeter is

240 in. Find the area of one of these squares in square inches.
Solution: X

X

VV_\_/
5x

perimeter = 2(5x + x) = 12x = 240 so

that x = 20

Area = x*=20?=400

3. Analtitude 4 of a triangle is twice the base to which it is drawn. If the area of the triangle

is 169 sq cm, how many centimeters is the altitude?

Solution: 1 1
Area of A =5bh =E-b-2b =169
h=2b b* =169
b=13
b h =2b=26cm
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Solution:

Solution:
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Point O is the center of both circles. If the area of shaded region is 9 w and OB =5, find
the radius of the unshaded region.

Let OA=r.Then 257 —zr* =97

25— =9
=16
r=4

Given rectangle ABCD, semicircles O and P with diameters of 8. If CD =25, what is the
area of the shaded region?

A B
D 25 C

Area of rectangle =25 - 8 =200
Area of both semicircles=n r* =167
Area of shaded region =200 - 16 &t

Find the ratio of the area of a circle inscribed in a square to the area of the circle circum-
scribed about the square.

o)

S

4

NI
-

Let the side of the square be s. Then the radius of
the inscribed circle is %

Since AOTP is right isosceles, the radius OP of the
circumscribed circle is

S

—/2.

2 \/7

2
s

2
Area of inner circle = ﬂ(%j = e

Area of outer circle =

ws” 1
Ratio = 42 =i=£=l
s 142
2 2
SAT Il Math WWW.petersons.com/arco
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7. A square is inscribed in a circle. What is the ratio of the area of the square to that of the

circle?
Solution: P In the figure let OP = 0Q =1
In right AOPQ, PQ =2
(0) 2
Area of square = PQ* = (\/5) =2
Q Area of circle =z(1)* =7
Ratio = El
Via

SOLID FIGURES

1. If the radius of a right circular cylinder is tripled, what must be done to the altitude to
keep the volume the same?

Solution: V=mnrh
Tripling r has the effect of mutiplying V by 9. To keep the volume constant, / has to be
divided by 9.
2. The surface area of a sphere is 100 sq in. What is the surface area of a sphere having a
radius twice the radius of the given sphere?

Solution: Since S = 4mr? = 100,

i’_(r_’jz
S B r
S oY (z) _4

100 7 1 1
S" =400

3. The ratio of the diagonal of a cube to the diagonal of a face of the cube is

A 2.3
(B) 3:46
(&) 3:42
@) 3
(E) \/g :3
Solution: (B) Let each side of cube equal 1.

diagonal of cube: D = m =3
diagonal of face: D' = \/m =2

D _3.3_3

PRENCENCIING

WWW.petersons.com/arco ARCO W SATII Math



Math Review—Illustrative Problems and Solutions 57

4. A pyramid is cut by a plane parallel to its base at a distance from the base equal to
two-thirds the length of the altitude. The area of the base is 18. Find the area of the
section determined by the pyramid and the cutting plane.

a1
B) 2
© 3
D) 6
(E) 9
Solution: (B) Let the area of the section be A.
A_ (1) _!
18 \3 9
A=2

5. Two spheres of radius 8 and 2 are resting on a plane table top so that they touch each
other. How far apart are their points of contact with the plane table top?

A) 6
®) 7
©) 8
® 53
E) 9

Solution: (©)

o 00'=8+2=10
‘f_ 8 ; OP=8-2=6
8 PR o' o'P=8

/ 2 OR =8

Q R
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Solution:

Solution:

If the radius of a sphere is doubled, the percent increase in volume is
(A) 100

B) 200
(C) 400
D) 700
(E) 800

(D) Let the original radius = 1.

The original volume :%ﬂ' 1= %ﬂ'

The new radius = 2.

The new volume = %72"23 = %71"8

The increase in volume = %72'(8 )= %ﬂ' -7
4 w7
The percent increase = 3 7~ 100
-
3
=700

A right circular cylinder is circumscribed about a sphere. If S represents the surface area
of the sphere and T represents the total area of the cylinder, then

2
S=ZT
(A) 3
(B) S<§T
(©) S>§T
(D) sng
() S=21
3
A) D S =4xr’
T ' \ T =27r" +27r(2r) = 671"
2 S 4’ 2
_L u T 6z 3
s=2r
3
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8. A triangle whose sides are 2, 2, and 3 is revolved about its longest side. Find the volume

22
generated. (Use 7 = 7)

Solution:

The solid figure formed consists of two congruent

cones. In the figure, Q is the apex of one cone and

— . 3
OP the radius r of the base; & = 5

V=—nrhr’ = —221
4 4
_12273
37 42
-
4
g 211 1
1 4 2 2
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LOCUS

Solution:

Solution:

Solution:

Solution:

Solution:

1.

What is the locus of points equidistant from two intersecting lines and at a given distance
d from their point of intersection?

The locus of points equidistant from two intersecting
lines consists of the two angle bisectors of the

angles formed by the lines.

At the intersection draw a circle of radius d.

The desired locus is the four points where this circle
intersects the angle bisectors.

Two parallel planes are 6 in. apart. Find the locus of points equidistant from the two
planes and 4 in. from a point P in one of them.

The locus of points equidistant from the two planes is a parallel plane midway between
them (3 in. from each). The locus of points 4 in. from P is a sphere with P as center and
radius 4 in. The intersection of this sphere with the midplane is a circle, the desired locus.

Parallel lines r and s are 12 in. apart. Point P lies between r and s at a distance of 5 in.
from r. How many points are equidistant from r and s and also 7 in. from P?

All points equidistant from r and s lie on a line parallel to » and s and lying midway
between them. All points 7 in. from P lie on a circle of radius 7 and center at P. These two
loci intersect at two points.

What is the locus of points in space 4 in. from a given plane and 6 in. from a given point
in the plane?

The locus of points 4 in. from the given plane consists of two planes parallel to the given
plane. The locus of points 6 in. from the given point is a sphere of radius 6. These two
loci intersect in two circles.

What is the equation of the locus of points equidistant from the points (-2, 5) and
(-2, -1)?

The line segment joining the two points is part of the line x = -2, a vertical line. The
midpoint of the line segment is (-2, 2). The desired locus is the line y = 2.
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6. Given APQR. The base OR remains fixed and the point P moves so that the area of APOR
remains constant. What is the locus of point P?

Solution: p

Q R

Since the base remains fixed, the altitude
from P to OR must remain constant

to keep the area of APQOR

constant. Thus P moves along a

straight line parallel to base OR and
passing through P. The mirror of this,
where P is below OR, also keeps the
altitude constant. Thus, the locus is a

pair of parallel lines equidistant from OR.

Il. TRIGONOMETRY

The following trigonometric formulas and relationships are very helpful in solving trigonometric
problems.

Relationships Among the Functions

1. Reciprocal and Quotient Relationships

csc A =—
sin A
1
sec A =
cos A
cot A =— - 2054
tan4 sin A
tan A = sin A
cos A

2. Pythagorean Relationships
sin A + cos?’A =1
sec’A =1 +tan’ A
csc?A =1+ cot’A
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3. The trigonometric function of any angle A is equal to the cofunction of the complementary
angle (90 — A). Thus, sin A = cos(90 — A), etc.

Functions of the Sum of Two Angles

sin(A4 + B) =sin 4 cos B+cos 4 sin B
cos(A+ B)=cos 4 cos B—sin 4 sin B
tan 4 +tan B

tan(4+ B) = ——8—
( ) 1—tan 4 tan B

Double Angle Formulas
sin 24 =2 sin 4 cos A
cos 24 =cos* A—sin> A =1-2 sin®> 4=2cos’A—1
2 tan 4

tan 24 = ———
1—tan” 4

Half Angle Formulas

AL
4 \/m +1f5 is in quadrant I or II
sm—=+,[————
2 2 A

—if B} is in quadrant III or IV

+if 4 is in quadrant I or IVT
A 1+cos 4 2
cos; =% > 4
—if B} is in quadrant II or III |
_+ if 4 is in quadrant I or HI—
A 1—cos A4 2 d
O T N cosd | .. 4
FeosA g B is in quadrant II or IV

_ sin4  1-cos4
1+cos 4 sin 4

=csc A—cot A

Relationships of Sides to Angles in a Triangle

b c

Law of Sines: —— =——=—
sind sinB sinC

Law of Cosines: ¢* = a” +b*> —2ab cos C
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Area Formulas for a Triangle

Area = %ab sin C

a+b+c

Area = \/s(s —a)(s—b)(s—c) where s =

Graphs of Trigonometric Functions

1. If the equation of a curve is of the form y = b sin nx or y = b cos nx, n > 0, the amplitude of the

o

. 2 . .
curve = b, the period of the curve = or — radians, and the frequency of the curve is the
n

number of cycles in 360° or 27 radians, which equals 7.
2. If the equation of a curve is of the form y = b tan nx or y = b cot nx, n > 0, the period of the curve

180° 7@ . . . .
= or— radians, and the frequency of the curve is the number of cycles in 180° or &t radians,
n

which equals 7.

DEGREE AND RADIAN MEASURE

1. Expressed in radians, an angle of 108° is equal to

2
(A) Y
(/4
(B) =
kY4
© 10
2
(D) <
kY4
(E) =
Solution: (E) 108 _ 180
X Vs
180x =1087

L1087 97 _3m
180 15 5

2. The radius of a circle is 9 in. Find the number of radians in a central angle that subtends
an arc of 1 ft in this circle.

Solution: [=r0
12 =96

0= E = § radians
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3. The value of cos ZT” is

(A)

(B)

©

D)

(E)

Solution: (A)

4. If, in a circle of radius 5, an arc subtends a central angle of 2.4 radians, the length of the

arc is

(A)
(B)
©
(D)
(E)
Solution: (E)

24

48

3n

RY

12

[=r0

[=5(2.4)
=12

5. The bottom of a pendulum describes an arc 3 ft long when the pendulum swings through

an angle of% radian. The length of the pendulum in feet is

(A)
B)
©)
(D)
(E)
Solution: (E)

Www.petersons.com/arco
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TRIGONOMETRIC IDENTITIES

1. Express the function sin x in terms of tan x.
Solution: sin x = tan x cos x = tan xv1—sin’x
Square both sides.
sin’x = tan’x(1 —sin’x)
= tan’x —tan’x sin’x
sin’x +sin’x tan’x = tan’x
Factor the left member.
sinzx(l + tanzx) = tan’x
. tan” x
sin‘x = >
I+tan"x
Take the square root of both sides.
Sin X = i&
V1+tan’x
2. Iflog tan x = k, express cot x in terms of k.
Solution: log cot x = log
tan x
=log 1-log tan x
=0-k
=—k
3.
Solution: Multiply the two binomials.
1+secy—cosy—secycosy
Substitute for sec y.
cos y
1+ —Ccosy— -COs y
cosy cosy
=1+ —cosy—1= —Cos y
cosy cosy
l-cos’y sin’y siny .
_l-cos’y sin"y siny .
cos y COsy COSYy
=tan y-sin y
ARCO W SATII Math

Express (1 + sec y)(1 — cos y) as a product of two trigonometric functions of y.
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Solution:

Solution:

Solution:

Write tan 2x numerically, if tan x = /2.

2tan x
tan2x = ————
1—tan” x
:LZZ:&:—%/E
-(\2) !

. . in 2 . .
Simplify =% and write as a function of x.
1+ cos2x

2sinx cosx  2sinxcosx

142 cos’x—1 2 cos’x
sin x
= =tan x
COS X

If cos 200° = p, express the value of cot 70° in terms of p.

cos 200°= —cos 20° =p
sin 70° = cos 20°= — p

c0s70° = +/1—sin’ 70° = \/l—p2

o 1— 2
c0t70°:COS7O _\/ p

sin 70° -p

LAW OF SINES

Solution:

If in AABC, A = 30° and B = 120°, find the ratio BC: AC.
Let BC=aand AC = b.

E_ﬁ_ sin4 _ sin30°
AC b sinB sinl20°

Www.petersons.com/arco
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2. Intriangle ABC, A =30°, C = 105°, a = 8. Find side b.
Solution: If A =30° and C = 105°, then angle B = 180° — 135° = 45°.

b a
sinB sinA4
b 8
sin45°  sin30°

b 8

1T

V202

b2 =16
16 2

p=10.32 _¢p
V2 2
3. If AB and angles x and y are given, express BD in terms of these quantities.
B In AABD, by the law of sines,
BD AB _  AB
D sin(x—y) sinZBDA sin(90°+ y)
X _ 4B
y cosy
A C in(x—
BD - AB sin(x—y)
cosy

4. Two sides of a triangle are 5 and 6, and the included angle contains 120°. Find its area.

Solution: Area of triangle

=lab sin C
2

=l~5-6-sin120°
2

=15 sin 60°

_ 1543

2
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LAW OF COSINES

1. If the sides of a triangle are 2, 3, and 4, find the cosine of the largest angle.
Solution: Let x = the angle opposite the side of 4.
Then, by the law of cosines,
4> =27 +3* -2(2)(3) cos x
16=4+9—-12 cos x

3=-12cosx

1
Cos X =——
4
2. InAABC,a=1,b=1, and C = 120°. Find the value of c.

Solution: ¢* =a* +b* —2ab cos C
=1°+1>=2-1-1cos 120°
¢® =2 -2(—cos 60°)

=2+ 2(lj =3
2
e
3. InAABC,ifa=8,b=5,and ¢ =9, find cos A.
Solution: a® =b*+c¢* =2bc cos A

64 =25+81-90 cos 4
64 =106-90 cos 4

90 cos 4 =42
cosAzﬂzl
90 15

GRAPHS OF TRIGONOMETRIC FUNCTIONS

Solution: 1. How does sin x change as x varies from 90° to 270°?

Y
+1

|/I\ | X
1 90° 180°\ 270° /360°

Sketch the graph of y = sin x.

From the graph we see that sin x decreases

continuously from +1 to —1.
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2. What is the period of the graph of y = 3 cos 2x?

Solution: The normal period of y = cos x is 2T.

For the graph of y = 3 cos 2x, the period 27” =7

. 1 . .
3. The graph of the function y =2 sin—x passes through the point whose coordinates are

A 02

w (5

1
o (o

D)  (m1)
E @2
Solution: (E) y=2 sin%x

Substitute for x the abscissa of each ordered pair in the five choices. Note that when x =,
T
=2sin—=2-1=2
Y 2

The point (7, 2) lies on the graph.
TRIGONOMETRIC EQUATIONS

4 . .. .
1. Ifcosx= 3 and tan x is positive, find the value of sin x.

X
Solution: _4 [ \
] |l % ()

Since cos x is negative and tan x is positive, x is in the

third quadrant.

In right APOQ, the length of O_Q is 4 and of ED 18
5. It follows that PO = - 3.

. 3
Therefore, sin x = -3
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Solution:

Solution:

Solution:

Find all values of y between 0° and 180° that satisfy the equation 2 sin* y + 3 cos y = 0.

Substitute 1 — cos? y for sin? y.

2(1-cos’y)+3 cosy =0
2-2cos’y+3 cosy=0
2cos’y—3 cosy—2=0
(2 cosy+1)(cosy—2)=0

2 cosy+1=0 or cosy—-2=0

1
cosy:—z or cosy=2

(Reject cos y =2 since cosy <1)
y=120°

How many values of x between 0° and 360° satisfy the equation 2 sec’ x + 5 tan x = 0?

2(1+tan’x)+5tanx =0
2 tan’x+5tanx+2=0
(2tanx+1)(tanx+2)=0

1
tanx =——, tanx =—2
2

For each of the these values of tan x, there are 2 values of x, in Quadrants II and I'V. Hence
there are four solutions.

The value of x between 180° and 270° that satisfies the equation tan x = cot x is
(A) 200°

B) 210°
(C) 225°
(D)  240°
(E)  250°

(®)] tan x = cotx

tan x =
tan x

tan’x =1

tan x = +1

In quadrant III, x = 225°.
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5. Express, in degrees, the measure of the obtuse angle that satisfies the equation
2tanBcos0—-1=0.

ind
Solution: Replace tan 6 by =
cosd-
2 sin® cosd—-1=0
cosf
2sinfd-1=0
sind = 1
2

6 =30° or the supplement of 30°
6 =150°

12. GRAPHS AND COORDINATE GEOMETRY

The following formulas and relationships are important in dealing with problems in coordinate geometry.

1.

PIAADLS

10.
11.

12.

13.

The distance d between two points whose coordinates are (x,, y ) and (x,, y,) is

d= \/(xl _xz)2 +(y1 _y2)2
The coordinates of the midpoint M(x, y) of the line segment that joins the points (x,, y,) and

(x,, y,) are x = X X, y= Nt
2 2
The slope m of a line passing through the points (x, y,) and (x,, y,) is given by
ATV YT
X =X Xy =X
Two lines are parallel if and only if their slopes are equal.
Two lines are perpendicular if and only if their slopes are negative reciprocals.

The equation of a line parallel to the x-axis is y = k where k is a constant.

The equation of a line parallel to the y-axis is x = ¢ where c is a constant.

The graph of an equation of the form y = mx + b is a straight line whose slope is m and whose
y-intercept is b.

The equation of a straight line passing through a given point (x,, y ) and having slope
misy—y =m(x-x).

The graph of the equation x* + y* = 2 is a circle of radius r with center at the origin.

The graph of the general quadratic function y = ax* + bx + c is a parabola with an axis of

. . . . b
symmetry parallel to the y-axis. The equation of the axis of symmetry is x = 5.
a

The graph of ax? + by* = ¢, where a, b, and ¢ are positive, is an ellipse with center at the origin.
The ellipse is symmetric with respect to the origin.

The graph of ax? — by* = ¢, where a, b, and ¢ are positive, is a hyperbola symmetric with respect
to the origin and having intercepts only on the x-axis.
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ILLUSTRATIVE PROBLEMS

Solution:

Solution:

Solution:

1.

M is the midpoint of line segment P_Q The coordinates of point P are (5, —3) and of point
M are (5, 7). Find the coordinates of point Q.

Let the coordinates of Q be (x, y). Then

1 1
5==—(0G5+x 7T==—(3+

7G5+ S (3+)
10=5+x and 14=3+y
x=5 17=y

Coordinates of Q are (5, 17)
A triangle has vertices R(1, 2), S(7, 10), and 7(—1, 6). What kind of a triangle is RST?

S]opeofRS:M:§:i
7-1 6 3

SlopeofRT:ﬁ:i:—z
-1-1 =2

slope of ST = 10-6 :i:l
7-(-1) 8 2

Since the slope of ST is the negative reciprocal of the slope of RT, RT L ST and the
triangle is a right triangle.

Find the equation of the straight line through the point (5, —4) and parallel to the line
y=3x-2.
The slope of y = 3x — 2 is 3. The desired line, therefore, has slope 3.
By the point-slope form, the equation is
y=(=4)=3(x-5)
y+4=3x-15
y=3x-19

WWW.petersons.com/arco ARCO W SATII Math



Math Review—Illustrative Problems and Solutions 73

4. If the equations x*> + y* = 16 and y = x*+ 2 are graphed on the same set of axes, how many
points of intersection are there?

Solution:
Sketch both graphs as indicated.
x* + y*is a circle of radius 4 and center at origin.
y =x?+ 2 is a parabola. Several points are (0, 2),
(x1,3),(£2,06).
The graphs intersect in two points.
5. Which of the following points lies inside the circle x> + y* = 25?
A G4
B) (43
©  @4242)
D) (4,24/3)
(E) none of these
Solution: (C) The given circle has a radius of 5 and center at the origin. Points A and B are at

distance 5 from the origin and lie on the circle. The distance of D from the origin is

JA + 23 =16+12 =28 > 5

D lies outside the circle.The distance of point C from the origin is

J4 +(2\2) =16+8 =24 <5

C lies inside the circle.
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Solution:

Solution:

Solution:

Www.petersons.com/arco

For what value of K is the graph of the equation y = 2x*> — 3x + K tangent to the x-axis?

If this parabola is tangent to the x-axis, the roots of the equation 2x*> — 3x + K = 0 are
equal, and the discriminant of this equation must be zero.

(-3)> —4(2)K =0

9=8K
K=2
8

What is the equation of the graph in the figure?

Y

(——1/1 (111)

The graph consists of the two straight
lines y = x in the first and third quadrants,
and y = —x in the second and

fourth.

The equation is therefore |yl = Ix|

What is the equation of the locus of points equidistant from the points (3, 0) and (0, 3)?

O P

1 1 \‘JQ 1
(3,0)

The locus is the perpendicular bisector
of P_Q This locus is a line bisecting

the first quadrant angle.

Its equation is y = x.
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13. Number Systems and Concepts

The Set of Integers

1.
2.

The set of natural numbers is made up of the ordinary counting numbers 1, 2, 3,...

The set of integers is made up of all positive and negative whole numbers and zero. An even
integer is any multiple of two; that is, it is any integer that can be written in the form 2n, where
n is any integer. Thus zero is considered an even integer (2 X 0). An odd integer is any integer
that is not even.

The sum of two odd integers or two even integers is an even integer. The sum of an odd integer
and an even integer is an odd integer.

The product of two odd integers is an odd integer. Any power of an odd integer is also an odd
integer. The product of any integer and an even integer is an even integer.

The set of integers is closed under addition, subtraction, or multiplication; that is, if any of these
operations is performed upon two integers, the result will also be an integer. The set of integers
is not closed under division, since the quotient of two integers is not always an integer.

The Set of Rational Numbers

. . . . p .
A rational number is any number that can be written in the form ;, where p and g are integers

and g # 0. The set of integers is a subset of the set of rational numbers since any integer p can be
written in the form of a ratio of p to 1.

The set of decimal fractions that can be written as finite decimals is also a subset of the set of
rational numbers, since a finite decimal can always be written as the ratio of an integer and a
power of 10. We can also show that infinite decimals that have repeating groups of digits can be
expressed as rational numbers.

An irrational number is any real number that is not rational. We can show that numbers like /2
311 and 7 are irrational numbers. Irrational numbers are infinite decimals whose digits do not
repeat endlessly in groups.

The set of rational numbers is closed under addition, subtraction, multiplication, and division,
except for division by zero, which is not defined.

The set of real numbers is made up of both the set of rational and the set of irrational numbers.
It is closed under the four basic operations, except for division by zero.

Properties of Real Numbers

1.

ARCO W SATII Math WWW.petersons.com/arco

The operations of addition and multiplication are commutative with respect to the set of real
numbers. Thus, if p and g are real numbers

ptq=q+pandp-qg=q-p

The operations of addition and multiplication are associative with respect to the set of real
numbers. Thus, if p, g, and r are real numbers, then

P+(q+”)=(P+q)+r=p+q+randp-(qor):(p.q)-r:pqr
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The multiplication of real numbers is distributive over addition. Thus, if p, ¢, and r are real
numbers,

p(q +r)=pq +pr

The number O is the identity element for addition of real numbers; that is, if p is a real number
p+0=p

The number 1 is the identity element for multiplication of real numbers; that is, if p is a real
number

p-1=p
The additive inverse of any real number p is —p.
p+(p)=0

1
The multiplicative inverse of any real number p, p # 0, is ;

A

1
We also refer to ; as the reciprocal of p. The reciprocal of 1 is 1.

The Set of Complex Numbers

1.

A complex number is any number that may be expressed in the form ¢ + di where ¢ and d are real
numbers and i =+/~1. When ¢ = 0, the number is called a pure imaginary number. When d = 0,
the number is a real number. The set of real numbers is a subset of the set of complex numbers.
In the complex number ¢ + di, c is called the real part and d the imaginary part of the complex
number. Two complex numbers are equal if and only if their real parts are equal and their imagi-
nary parts are equal.
Sum of two complex numbers:
(a+b)+(c+d=(a+c)+ (b +di
Product of two complex numbers:
(a + bi)(c + di) = (ac — bd) + (ad + bc)i
Thus,
i =i-i=(0+1i)(0+1i)

=(0-1-1)+(0-1+1-0)i

=—1+0i=-1
The set of complex numbers is closed under addition, subtraction, multiplication, and division.
The number 0 is the additive identity element for the set of complex numbers. The number 1 is
the multiplicative identity element for the set of complex numbers (except for 0).
The commutative, associative, and distributive properties apply to the set of complex numbers
as they do for the set of real numbers.
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lllustrative Problems

Solution:

Solution:

Solution:

Solution:

ARCO 1

1. Under which arithmetic operations is the set of even integers (including zero) closed?
Represent two even integers by 2x and 2y where x and y are integers.
2x + 2y =2(x + y). Since (x + y) is an integer, 2(x + y) is an even integer.
2x—2y =2(x —y). Since (x — y) is an integer, 2(x— y) is an even integer.
(2x) - (2y) = 2(2xy). Since 2xy is an integer, 2(2xy) is an even integer.
2x  x .
But 7~ = need not be an integer.
2y vy
The even integers (including zero) are closed under addition, subtraction, and
multiplication.
2. What complex number (in the form a + bi) is the multiplicative inverse of 1 + i?
(1+i)x=1
I 1-i
Y= —
1+i 1-i
1-i 1-i 1-i
X = 3 = = —
-2 1-(-1) 2
1 1
=———i
2 2
3. If o is an operation on positive real numbers, for which of the following definitions of ©
isr o s=s5 O r (commutative property)?
A ros=r-s
(B) ros= L
N
(C) ros= I"ZS
D) ro g ltS
rs
(E) V®S=I’2+}’S+S4
(D) (A) is not commutative because r —s #s—r
r S
(B) is not commutative because N # -
(C) is not commutative because r’s # s°r
(E) is not commutative because 1> + rs + s* # s> + sr + r*
. . r+s s+r
(D) is commutative because = -
4. Ifa*-2ab+ b*=m, where ais an odd and b is an even integer, what kind of an integer is m?
(a —b)*> =m, and so m is a perfect square, since a — b is an integer.
Also, the difference between an odd and an even integer is odd, and so (a — b) is odd and
(a — b)*is odd.
m is an odd perfect square.
SAT Il Math WWW.petersons.com/arco
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Solution:

Solution:

Solution:

Solution:

Consider the number 144, which is written to the base b, b a positive integer. For what

values of b is the number a perfect square?

144, =1-b° +4b+4
=(b+2)

The number is a perfect square for any integral value of b. However, since the digits up to

4 are used to write the number, b > 4.

Which of the following is an irrational number?

@ =
®) 3
(©) %
5
(D) NG

(E) none of these
(D) (A) 1s a rational fraction.

1

) \E _ \/E ~ 3 Wwhich is rational.
50 25 5

5 55 55
® FHETs N

-2
(B) 3-8 = -2, which is rational (—j

241 2—i

2—i 2+4i
Combine the fractions. L.C.D. = (2 - i)(2 + i)

(2+ 1')2 — (2— i)2

(2-7)(2+4)

_A+4/-1-4+4/+1

4-(-1)

87

What is the value of % — 22?7

82 = (i22)4 _2

.22 20 2 .2
=i =1ir=-1

=i =)= (=) =1+1=2
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9. If flx) = xX* + x* + 2x + 6, find f(i).

Solution:

f@) =i +i*+2i+6
=—i—-1+2i+6
=5+1i

14. Arithmetic and Geometric Progressions

A sequence of numbers such as 4, 7, 10, 13 ... is called an arithmetic progression (A.P.). Note that each
term is obtained from the preceding term by adding 3; thus, the difference between any term and its
preceding term is 3. We call this number the common difference (d) of the progression or sequence. If the
successive terms decrease, we consider d to be negative.

If we designate the terms of an A.P.by a, a,, a, ... a , we may easily develop the following formula
for the n™ term, a, in terms of a and d:

a=a+(n-1d

The indicated sum of the terms of a progression is called a series. 4 + 7+ 10 + 13 + ... may be
referred to as an arithmetic series or the sum of an arithmetic progression. The sum of the first n terms of
an A.P. is given by the formula

S, = %(a1 + an)
We may convert the S, formula to a more convenient form by substituting inita, = a, + (n - I1)d.
S, = %[ml +(n-1)d]
A sequence of terms such as 3, 6, 12, 24 ... is called a geometric progression (G.P.). Here, the ratio

(r) of any term to its preceding term is constant, in this case, r = 2. If we designate the term of a G.P.by a,
a,, a, ... a_, we can express a_ in terms of a, and r as follows:

a =a r'
The sum S of n terms of a G.P. is given by the formula:
g 4= ar"

! 1-r

If the absolute value of the ratio, r, of a G.P. is less than 1, then the sum, S, of an infinite number of
terms has an upper limit and is given by the formula:

g=-4
1-7

lllustrative Problems
1. Find the 15" term of the sequence 50, 46, 42, 38 ...

Solution: n=15,d=-4,a, =50
a,=a,+(n-1)d
a =50+(15-1)(~4)
a =50+14(-4)
a,; =50-56
=6
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2. Which term of the series 1, 6, 11 ... is 96?

Solution:

a=1,d=5,a,=96

a, =a, +(n—l)d
96 =1+5(n—1)
96=5n-4
5n =100

n=20

3. Find the sum of the first 10 terms of the series3+5+ 7 ... + 21

Solution:

4. Find the sum of the first 20 terms of the series 15, 13%, 12 ...

Solution:

Www.petersons.com/arco

a,=3,n=10,a =21

a;=15d=—- 1%,n220

5, =5[2a,+(n-1)d]

Sy = ?[2 15 +(2o-1)(—1%ﬂ

Sy =1o[3o+19[—iﬂ
2
S =10[30—£}=10[3}
2 2

S, =15
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5. Find the sum of all integers between 1 and 100 that are exactly divisible by 9.
Solution: The A.P.1s 9, 18,27 ... 99.

a,=a, +(n-1)d
99=9+9(n-1)
n=11

n
Sn :E(al +an)
S, :12—1(9+99)

11
Sy =-(108)
S,, =59

6. Find the 9" term of the G.P.: 20, 10, 5, 2%

Solution:
=20, r=—, n=9
a,=ar""
1 8
a, =20 —
=
a2
’ 64
7. Find the sum of 5 terms of the G.P.: 27,9, 3 ...
1
Solution: r=ga = 27,n=>5
g = a, —ar'
" 1-r
5
2r-(1)
Sy =
1-=
3
27—5
T
3
S, S22 40l
6
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8. Find the sum of the infinite G.P.: 12,6, 3 ...
1

Solution: r=gaa = 12

g4 _ 12
l-r 1
2

12

T

2

S=24

9. Write the repeating decimal .343434 ... as a fraction.

Solution: Write the number as the sum of an infinite G.P.

.343434...=.34+.0034 +.000034 +...
a, =34 and r =.01

go_@ 34
1-» 1-.01
g4
.99
§=34
99

15. Vectors
Forces and velocities are usually represented as vectors. A vector is a quantity having both magnitude and

direction.
We represent a vector by an arrow to show its direction, the length of which is proportional to the

magnitude of the vector.
If a vector a and a vector b react upon an object so that it moves in a new direction, this new vector

18 called the resultant, or vector sum of a and b.
In some problems in mechanics we wish to reverse the above procedure; that is, given a vector, we

may want to find two perpendicular vectors that, when added, have the given vector as a resultant. These

two vectors are called components of the given vector.
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lllustrative Problems

1. A plane is flying north at 240 mph when it encounters a west wind blowing east at
70 mph. In what direction will the plane be going and with what speed?

SR Tomen TR
:
H
1
1
1
1
1
1
]
H N
' 3
: 3
! gl
! >
:
Solution: {
E
]
]
1
:
1
H
Q 70 mph P

The scale drawing shows vectors for
velocities PR and PQ. (The arrow is
used for a vector.) The vector PS represents
the actual path of the plane. It is
obtained by completing the parallelogram
(or rectangle) POSR. The length
of PS represents the actual speed of
the plane.
PS* = PR* + RS®
=240% +70°
=62,500
PS =250 mph

The bearing angle is

tan L RPS = ﬂ = l— 0.2917

240 24
mLRPS =16°

The bearing is N 16° W.
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2. A force of 100 1b is acting at 30° to the horizontal. Find the horizontal and vertical
components of the given vector.

Solution: Firmmmmmmmmmmmmm e e mcmmmme .G

T N

30°
D E

The scale drawing shows the components
DE and DF of the given vector
DG. From right triangle DEG,

sin 30° = @
100

1_GE

2100

GE =50 1b
DE
100
3 DE
2100
DE =503 ~87 b

cos 30° =
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3. Insome problems in mechanics, it may be necessary to find the difference of two vectors.
Given horizontal vector AB and vertical vector AC, find a vector equal to the difference
AB — AC. Both vectors have a magnitude of 10.

Solution:

A 10

10

10

C' S TTTTTTTmoeseess D

Consider — AC as a vector equal to

AC in magnitude and opposite in direction. Thus
we are finding the resultant

of AB and — AC . From right

triangle AC’D, m£ CAD =45° and AD =

1072 ~14. 4D has a magnitude of 14

and bearing S 45° E.

16. Variation

Two algebraic functions are applied frequently in science problems. These are generally referred to as
variation problems.

The variable y is said to vary directly as the variable x if y = kx where k represents a constant value.
k is usually called the constant of variation or proportionality constant.
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The graph of this relationship is a straight line passing through the origin. k is equal to the slope of
the line, where the slope refers to the ratio of the change in y to the change in x.

A\Y

If the volume of an ideal gas is kept constant, the pressure varies directly with the temperature; P =
kT. If one pair of values is given for T and P, k can be determined. In many scientific formulas of this type,
the units are frequently defined so that k = 1.

. .. ) ) k .
The variable y is said to vary inversely as x if y =— where k is a constant. For example, for several
X

automobiles traveling the same distance, the time 7 in hours varies inversely as the rate r in miles per hour.

In this case the constant of variation is the distance in miles, since ¢ = —.
r

The variation y = £ may also be written xy = k. The graph of this relation is an equilateral hyperbola
X

as shown in the figure. The specific hyperbola will depend on the value of k.

Direct and inverse variations may take several different forms. These are best illustrated in the
problems below. If z varies directly as x and y, then z = kxy, where k is a constant. This is sometimes called
Jjoint variation.

If z varies directly as x and inversely as y, then z=—, where k is a constant.
y
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lllustrative Problems

1. An auto traveling at a rate of 40 mph covers a distance in 3 hours. At what rate must the
auto travel to cover the same distance in 2 hours?

Solution: The greater the rate the car travels, the less the time it takes to cover the same distance.

Thus, the rate varies inversely with time r = P where k is the constant of proportionality

(distance). Substitute » = 40 when t = 3. k = 120.

r:@:@:@mph
t 2

2. [If y varies inversely as the square of x, then if x is
(A) multiplied by 2, y is multiplied by 2
(B) increased by 2, y is increased by 4
© divided by 2, y is multiplied by 4
D) decreased by 2, y is increased by 2
E) multiplied by 2, y is decreased by 2

Solution: © y==

, k
y =4(7j=4y

When x is divided by 2, y is multiplied by 4. Likewise, replace x by 2x

ko1 .

y = el 7 (A) is not true.
Replace x by x + 2.
__k k

(x+2)2 = 2 +dx+4r (B) is not true.

Similarly, (D) and (E) can be shown to be untrue.

The only correct choice is (C).

ARCO W SATII Math WWW.petersons.com/arco
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3. The surface area of a sphere varies directly as the square of a radius. If the area is 367 sq
cm when the radius is 3 cm, what is the area when the radius is 5 cm?

Solution: S = kr?
36w =9k
k=4r
Thus, S = 47
Ifr=>5,
S=4m(5)°=1007sqcm
4. TIf s varies directly as t?, what is the constant?
(A) the product of s and 7
(B) the square of s and ¢
(®)) the quotient of s and 7
(D) the sum of s and 7
(E) the difference of s and 7
Solution: (C) Ifs=k, thenk = tiz
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MATH PRACTICE EXERCISES AND SOLUTIONS BY TOPIC

1. Formulas and Linear Equations

1. If 6x-18 =5, what does x — 3 equal?

5 . . . . .
2. The formula C =—(F —32) converts Fahrenheit readings (F) into Centigrade readings (C). For
which temperature are the readings the same?

3. If V=Bhand B = m/?, find Vin terms of r and h.
4. If «(z - 3) = k, what does z equal?
5. Solve ford: 3¢ —d =30 and 5¢ - 3d =10
6. If7r—8 =6+ 7s, what does r—s equal?
7. If5p—qg=9and 10p —2g =7, then
A p=gq
B) p>q
© p<gq
D) p=gq#0

(E) cannot be determined from the information given
8. Using the formula 4 = g(b +¢), find b in terms of A, A, and c.

9. Solveforxandy: 3x-2y=6

y-1_1
x 2

(Solutions on page 105)

2. Algebraic Fractions

1. Combine: 3m_m
8 4

. . 1. 5
2. Find the capacity of an oil tank if an addition of 15 gal raises the reading from " to 3 full.

3 . L
asa single fraction in simplest form.

. 2
3. Write the sum of — and —
x+1 X" =

xP—1 4x°

4. Find the product:
x x4+l
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X

x+3

S
x+3

5. Write the complex fraction as a simple fraction.

L 3x° x+2
6. Express in simplest form: | 5

x'—4 6x
7. Solve for y: 6, ¥=3_,
y o2y
L S5y—=1 5y+2
8. Express as a fraction in simplest terms: 2 - 3y

r2+r—6;r—2

-1 =1

9. Express as a single fraction in simplest terms:

(Solutions on page 108)

3. Sets

1. A s the set of odd numbers between 0 and 6.
B is the set of whole numbers greater than 1 and less than 6.

List the members of the set that is the intersection of sets A and B.

2. The solution set of Vx+1-2=01s

A {1}
®) {}

© {3}
®) {3,-3}
E) {3}

3. Given: setA = {a,b,c,d} with a defined operation whose symbol is *. Which statement expresses
the fact that b is the identity element for this operation?

(A) a*a=b
B) a*b=a
©) a*b=0>
M) a*b=c
(E) b*c=a
4. If P and Q are disjoint sets, then

A PcQ

B) PnQO=U
© PnO={}
D PUO={}
E) QcP
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In a school of 1300 students, all students must study either French or Spanish or both. If 800
study French and 700 study Spanish, how many students study both?

Let S = {a,b,c}. How many subsets does it have including itself and the empty set?

IfA=1{1,2,3,4,5,6} and B = {2,4,6,8,10}, how many elements are in A U B?

(Solutions on page 110)

4. Functions

1.

Which relation is a function?
{Cey)l? +y =4}
{Gey)l? +y* =4}
{Geayle? —y* =4}
{Ce)? + 4y* =4}
{Gey)e? —4y* = 4}

A)
(B)
©
D)
(E)

If f(x) = x> — 2x + 4, what is f(i) where i =/~1 ?

The function f{x) = x — x> has its maximum value when x equals

(A)
(B)
©
D)
(E)

1
-1

S|

1

2

Express the sum of 3 consecutive even integers as a function of n where 7 is the least integer.

If fix) = 2x — 3 and g(x) = x + 1, then what does f(g(x)) equal?

Write the inverse of the function f'as defined by f{x) = 2x — 3.

Find the largest real range of the function y = f(x) =2+ l
X

The function fis defined as f(x) =

fis [T(x)=

3x+1
x—k

1
al +3 where x # 3. Find the value of k so that the inverse of

If the functions fand g are defined as f(x) = x> — 2 and g(x) = 2x + 1, what is the function f[g(x)]?

(Solutions on page 111)
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5. Exponents

1
2
3
4
5.
6
7
8

Solve for x: 3*!1-5=22

If the number 0.0000753 is written in the form 7.53 x 10", what is the value of n?
Find the solution set of 4! = 2*,

When x = 27, what is the value of (x2)"3?

If 57 = 192, between what two consecutive integers does p lie?

The wavelength of violet light is .000016 in. Write this number in scientific notation.
Write the numerical value of r*3— (4r)° + 16r2 when r = 8.

Solve for n; 276" = 9!

2-k
Solve for k: 27" = (%)

(Solutions on page 113)

6. Logarithms

1.
2.

3.

If log x = 1.5877 and log y = 2.8476, what is the numerical value of log x{/; ?

The expression log, x = 1 + ¢ is equivalent to

(A) bt=x
B) x*=b
(C) b+bc=x
M x={0+c)
E) b~=c

The expression log 2xy is equivalent to
(A) 2(logx+logy)

(B)  2(log »)(log y)

(C) 2logx+logy

D) log2+logx+logy

(E) logx+2logy
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4. The diagram below represents the graph of which equation?

y
44
34
24
14
X
14
24
34
44
A) y=2
B) y=10
(C) y=logyx
(D) y=logx

(E) y=10Ilogx
5. log, 92 is between what pair of consecutive integers?
6. If P=K 10", x equals

log k&
t log P

(A)

P10
K

P
K10

log K —log P
t

B)

©

(D)

log P—log K
(E) %

7. Iflog 6 =Sandlog 3 =T, log, (%j is equal to
1

(A) Elngr

B) 1-S+T
) 1-S-T
D) log 2-1
E) 1+S+T

(Solutions on page 114)

ARCO W SATII Math WWW.petersons.com/arco



94 Part IV

7. Equations—Quadratic and Radical

1. For what value of ¢ are the roots of the equation x>+ 6x + ¢ = 0 equal?

. What is the solution set of Vx+1-2=0?
. Find the roots of 2x> — 7x + 3 = 0.

2
3
4. If —1 satisfies the equation x> —3x — k = 0, what is the value of k?
5. What is the solution set of x + v/x—2 =4?

6

. What is the total number of points whose coordinates satisfy the equations of both x> + y> =4
and y =47

7. Solve the system of equations: 372 — rs = 3 and 6r —s = 10
8. Solve the equation s° =$ for ¢ in terms of s.

9. Find, in radical form, the roots of x> — 6x + 7 = 0.

10. The sum of two numbers is 12 and the sum of their squares is 80. Find the numbers.

(Solutions on page 115)

8. Inequalities
1. If 2x + 2 > 8, what is the solution set of the inequality?
2. Solvefort:t—2<3(t-5)

3. In the figure, if 90 < ¢ < 180, what is the range of values x may assume?

4. (x+y)P<x*+y*if

A) K<y
B) x<y
©) y<x
D) xy<0
(E) x=y

5. Find all values of p that satisfy the inequality -3p +2 > 11.
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6. If x> yand x, y, and 7 are positive numbers, which of the following is not necessarily true?
(A) x+z>y+z

L4

®B —>7

C) x-z>y-z
x oy

(E) £>1
Y

7. 1If 5x =4t, 6y =5t and ¢ > 0, then

A) x>y

B) y>x

© x=y

D) x=-y

(E) Comparison of x and y cannot be determined from the information given.
8. Ifr>1 and ¢ increases, which of the following decreases?

1

(NI
B) -2
C r-4
D) 2-1
E) 2t-2

(Solutions on page 118)

9. Verbal Problems

1. Inatank are 50 [ water and 20 / of acid. How many liters of water must be evaporated to make
the solution 40% acid?

2. One pipe takes 6 hours to fill a tank, and another pipe empties it in 8 hours. If both pipes are
open, how many hours will it take to fill the tank?

3. Two motorists start from the same point at the same time and travel in opposite directions. One
motorist travels 15 mph faster than the other. In 5 hours they are 550 miles apart. Find the rate
of speed for each motorist.

4. The sum of the digits of a two-digit number is 10. If 18 is added to the number, the result is equal
to the number obtained by reversing the digits of the original number. Find the original number.

5. The length of a rectangle is 2 ft more than its width. If the width were increased by 4 ft and the
length diminished by 3 ft, the area would increase by 49 sq ft. Find the dimensions of the
rectangle.

6. A woman invested an amount of money at 5% and twice as much at 7%. If her total yearly
interest from the two investments is $760, how much was invested at each rate?

(Solutions on page 120)
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10. Geometry

1.
2.

3.

10.
11.

12.

13.

14.

In a circle with center at O, arc ST measures 110°. What is the measure of angle STO?

If the angles of a triangle are in the ratio of 2:3:5, what is the measure of the smallest angle?

In the figure PO || RS, find the measure of x.

4 50° Q

110°

The diagonal of a rectangle is 26 cm and its height is 10 cm. Find the area of the rectangle in square
centimeters.

A ship travels 60 mi north, 90 mi west, and then 60 mi north again. How many miles is it from
its starting point?

Find the length in inches of a tangent drawn to a circle with a 10 in. radius from a point 26 in.
from the center of the circle.

If the largest possible circular disc is cut from a rectangular piece of tin 8 in. by 12 in., what is
the area of the waste tin in square inches in terms of 1t?

A circle is inscribed in a square. What is the ratio of the area of the square to that of the circle in
terms of 1t?

At 4:20 pMm., how many degrees has the hour hand of a clock moved since noon?

Find the volume of a cube in cubic centimeters if the total surface area of its faces is 150 sq cm.
A cylindrical can has a circular base with a diameter of 14 in. and a height of 9 in. Approxi-
mately how many gallons does the can hold? (231 cubic in. = 1 gal; use = = %)

What is the volume in cubic inches of an open box made by snipping squares 2 in. by 2 in. from
the corners of a sheet of metal 8 in. by 11 in. and then folding up the sides?

Water 6 in. high in a fish tank 15 in. long by 8 in. wide is poured into a tank 20 in. long by 12 in.
wide. What height in inches does it reach in the larger tank?

A 6 ft pole is casting a 5 ft shadow at the same time that a flagpole is casting a 22 ft shadow. How
many feet high is the flagpole?

WWW.petersons.com/arco ARCO W SATII Math



Math Practice Exercises and Solutions by Topic o7

15. In the figure, PQRST is a regular pentagon inscribed in the circle. PR and QTare diagonals of
the pentagon, forming an angle of x° as shown. What does x equal?

16. A treasure is buried 10 ft from tree 7 and 12 ft from a straight fence F. If T'is 20 ft from F, in how
many places may the treasure be buried?

17. If a given statement is true, which of the following statements must also be true?
(A) the converse of the statement
(B) the inverse of the statement
(C) the contrapositive of the statement
(D) the negative of the statement
(E) none of these

18. Given point P on a line. In a given plane containing the line, what is the total number of points
that are at a distance of 4 units from P and also at a distance of 3 units from the given line?

19. Point Q is 20 cm from plane P in space. What is the locus of points 8 cm from P and 12 cm from
point Q?
20. The sum of the measures of the interior angles of a convex polygon is 720°. What is the sum of the

measures of the interior angles of a second convex polygon that has two more sides than the first?

(Solutions on page 122)
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11. Trigonometry
1. The expression — is equivalent to
tan x sin x
(A) tanx
® —
CoS™ x
© —
s~ x
sec’x
(D) sin x
(E) cosx

10.

11.

. For values of x in the interval 0° < x <360°, what is the total number of solutions for x in the

equation cos x(cos x — 2) = 0?

. If y =sin x and y = cos x are graphed on the same set of axes and 0 < x <2m, in what quadrants

do the graphs intersect?

. What is the positive value of sin(arc tan V2)?
1 . .. . 0
.Ifcos = % what is the positive value of sin E?

. In triangle ABC, a =5, b =7, and ¢ = 8. What is the cosine of angle C?

. Solve the following equation for all values of 0 in the interval 0° < 6 < 360°.

cos20+sin0=0

. Find the value of sin(arc sin 1 + arc cos 1).

. The expression % is equal to
(A) cos2A
(B) sin2A
(C) tan2A
(D) cot2A
(E) secA

If in triangle ABC, m £ 4 =30° a = \/g, and b = 4, then angle B
(A) may be either obtuse or acute

(B)  must be obtuse only

(C) must be acute only

(D) may be a right angle

(E) may be a straight angle

sin 26 . . .
Express ety B2 trigonometric function of 0.
sin
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If sin x :% and x is an acute angle, find the value of sin 2x.

If x and y are positive acute angles and if sin x = % and cos y = %, what is the value of cos (x + y)?
Solve for sin x:+/1—sinx :%

In triangle ABC, b =6, ¢ = 10, and m < 4 =30°. Find the area of the triangle.

Express cot 208° as a function of a positive acute angle.

For how many values of x in the interval - T <x < 1 does 2 sin x = cos 2x?

What is the numerical value of sin %+ cos %?

If m¥x4=30°b=>50,and a =40, what type of triangle, if any, can be constructed?
(A) aright triangle only

(B) two distinct triangles

(C) one obtuse triangle only

(D) no triangle

(E) anisosceles triangle only

The length of a pendulum is 18 cm. Find, in terms of 7, the distance through which the tip of the
pendulum travels when the pendulum turns through an arc of 120°.

(Solutions on page 128)

12. Graphs and Coordinate Geometry

1.

2.

. . 1 . ..
A triangle has as vertices (0, —2), (0, 6), and (5, 45 ). How many square units are in its area?

At what point do the graphs of the equation y = x — 3 and y = 2x — 5 intersect?

A straight line joints the points (0, 1) and (4, 5). For any point (x, y) on this line, write an
equation relating y and x.

Find the coordinates of the midpoint of the line joining (1, 2) and (5, 8).

In the figure, what is the area of the semicircular region in terms of ©?

o (6,0)
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6.

In the figure, PORS is a square of side 6. What are the coordinates of vertex Q?

10.
11.
12.

13.

14.

15.
16.
17.

18.

In which quadrants does the graph of the equation xy = 4 lie?

What is the slope of the graph of the equation 3x — 2y = 8?

Write an equation of the axis of symmetry of the graph of the function f(x) = 2x — x°.

If the angle of inclination of a straight line is 30°, what is the slope of this line?

What is the total number of points whose coordinates satisfy both equations xy = -6 and y = x?

Given the function {(x, y) | y = x> — 2x — 4} whose domain is -2 < x < 4. If this function is
graphed, what are the coordinates of the turning point of the graph?

The graph of the relation x> = y* + 3 is
(A) anellipse

(B) aparabola

(C) acircle

(D) ahyperbola

(E)  astraight line

A line j is drawn perpendicular to the graph of the line whose equation is 2x + 3y = 5. What is the
slope of line j?

What is the area of the triangle whose vertices have coordinates (0, 0), (5, 1), and (2, 6)?
What is the y—intercept of the line whose equation is 5x — 2y = 67

The coordinates of the vertices of A ABC are A(-2, -2), B(8, -2), and C(1, 6). In radical form,
find the length of median (7.

In problem 17, write an equation of the locus of points equidistant from A and B.

(Solutions on page 134)
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13. Number Systems and Concepts

1. The sum of three consecutive odd numbers is always divisible by

A 2
®B) 3
© 4
D) 6
E) 9
2. If s and ¢ are different integers and st =8, which of the following could not be a value of s + ¢?
(A) 16
B) 20
< 34
D) 65

(E) none of these

3. If the symbol * is an operation on two numbers, for which of the following definitions of * is the
operation commutative?

A r*s=r-s

B) res=
N
(C) r*S:I"+S
rs
D) rEs= r+s

.
E) r*rs=r-s?

4. If p*> — 2pq + ¢* = ¢ where p and ¢ are positive integers and p is even and ¢ is odd, which of the
following is true?
(A) ciseven and a perfect square
(B) cisodd and a perfect square
(C) ciseven and not a perfect square
(D) cis odd and not a perfect square
(E) none of these

5. All of the following numbers may be written as the sum of two prime numbers except one.
Which one may not be so written?

(A) 8

B) 12
(C) 18
D) 23
(E) 24

6. What is the product of (1 + i) and (1 + 2i)?
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7.
8.

9.
10.

11.

12.
13.

14.

If i =+/~1, what does (1 + i)? equal in a + bi form?
If f{x) = x* — 3x + 2, what is f(i) where i =/~1?
Express in terms of i the sum of v-81 and 2+/-25.

What complex number is the multiplicative inverse of 2 — i?

Express % as a complex number in the form a + bi.
—1

Find the product of the conjugate complex numbers (3 + 5i) and (3 - 5i).

Express ° + i® as a complex number in the form a + bi.

3+2i 3-2
3-2i 3+2i

(Solutions on page 139)

14. Arithmetic and Geometric Progressions

1.
2.

Find the 20™ term of the arithmetic progression 3, 8, 13, 18 ....
Find the sum of all numbers between 1 and 100 that are divisible by 3.

. . 1 1
Find the 6" term of the series 1, g

Find the sum of the first 7 terms of the geometric progression 24, 12,6 ....

. e . . 3 3
Find the sum of the infinite geometric progression 3, PR

Write .151515 ... as a common fraction.

The first row of a theater has 30 seats, and each succeeding row has 2 additional seats. How
many seats are there in the 40™ row, which is the last row?

In Problem 7, how many seats are there in the entire theater?

(Solutions on page 141)

15. Vectors

1.

Two perpendicular forces of 60 and 80 b are applied to an object. Find the magnitude of the
resultant force and the angle it makes with the larger force.

Determine the magnitude and direction of the resultant of two forces, one of 9 Newtons whose
bearing is S 60° E and the other of 14 Newtons whose bearing is S 30° W.

A plane is flying south at 120 mph when a west wind starts blowing at 50 mph. Find the magni-
tude and bearing of the resultant velocity.
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A steamer leaves New York traveling N 60° E at 30 mph. How fast is it moving northward, and
how fast eastward?

A man who rows at the rate of 4 mph in still water wishes to row across a river with a current of
3 mph. Find the direction and speed of his boat.

In Problem 5, if the man wishes to go straight across the river at 4 mph, in what direction would
he have to head and with what speed?

An auto weighing 3,000 Ib stands on a hill inclined 15° to the horizontal. What force tending to
pull it downhill must be overcome by the brakes?

A ship is sailing northward in a calm sea at 30 mph. Suddenly a north wind starts blowing at 6 mph,
and a current of 10 mph starts moving it eastward. Find the magnitude and direction of the
resultant velocity.

(Solutions on page 143)

16. Variation

1. If y varies directly as x and y = 12 when x = 3, find y when x = 10.

2. [If y varies inversely as x and y = 8 when x = 3, find y when x = 10.

3. According to Hooke’s law, the amount x that a spring is stretched is directly proportional to the force
F applied. If a force of 10g stretches a spring 3 cm, how large a force will stretch the spring 8 cm?

4. According to Boyle’s law, the volume V of an ideal gas at a fixed temperature varies inversely as
the pressure P applied to it. If such a gas occupied 20 in.> when under a pressure of 12 1b perin.?,
what pressure will result in a volume of 30 in.3?

5. Atafixed voltage, the current / in a DC electric current varies inversely as the resistance R of the
circuit. If the resistance is tripled, the current is
(A) tripled
(B) doubled
(C) divided by 3
(D) divided by 2
(E) divided by 9

6. When an object is dropped from a position above ground, the vertical distance s it falls varies

directly as the square of the time 7 it takes to fall. In 10 seconds, an object falls 1,600 ft. Write a
formula expressing s in terms of 7.

103

ARCO W SATII Math WWW.petersons.com/arco



104 Part IV

7. The intensity of illumination on a surface from a source of light varies inversely as the square of
the distance of the surface from the source (inverse-square law). The effect of moving a piece of
paper three times as far from the source is to

A)
(B)
©
D)
(E)

divide the intensity by 3
multiply the intensity by 3
divide the intensity by 9
multiply the intensity by 9
decrease the intensity by 3

8. The frequency of vibration (f) of a pendulum varies inversely as the square root of the length (L)
of the pendulum. If a pendulum with a length of 1 ft produces a frequency of 1 vibration per
second, write a formula relating f'to L.

9. The volume V of an ideal gas varies directly as the absolute temperature 7 and inversely as the
pressure P. If the volume of a gas is 300 cc at 280°K and 560 mm of pressure, write a formula for
Vin terms of 7'and P.

10. The gravitational force (F) of attraction between two bodies of masses m and M varies directly
as the product of their masses and inversely as the square of the distance d between them.
Doubling one of the masses and the distance between the masses will

A)
(B)
©
D)
(E)

double F
divide F by 2
multiply F by 4
divide F by 4
multiply F by 2

(Solutions on page 148)
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Solutions to Practice Exercises
1. FORMULAS AND LINEAR EQUATIONS

5
1. The correct answer is (g] .
6x-18=5

Add 18 to both sides.

6x =23
Divide by 6 on both sides. 5
x=3—
6
3232
6 6

2. The correct answer is (-40°).
Let C=F=x.
5
=2(x-32
=9 (x—32)

Multiply by 9.

9x =5(x—-32)
9x =5x-160

Subtract 5x from both sides.

4x =-160
x=-40°

3. The correct answer is (V = trlh).
V =Bh, B=mr

Substitute 77 for B in first equation.
V =mnrh
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k
4. The correct answer is [— + 3).

t(z-3)=k

Divide by ¢.
k
zZ— 3 = ?

Add 3 to both sides.
z= K +3
t
The correct answer is (30).

Multiply 3¢ — d = 30 by -3.

—9c¢+3d =-90
S5¢—3d =10

Add the two equations.

—4c =-80
c=20

Substitute in first equation.

3(20)—d =30
60 —d =30
d =30

The correct answer is (2).

Tr—8=6+7s
Tr—Ts=6+8
T(r—s)=14

r—s=2
The correct answer is (E).
Multiply 5p — g =9 by 2.
10p-2g =18
and

10p-2g=7

The two equations represent contradictory statements, and p and g cannot be determined.
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8. The correct answer is [

h
A=—(b+
70+

Multiply by 2.

24 = h(b + ¢)
2A = bh + ch

Subtract ch.
2A —ch =bh
Divide by A.

24—ch
h

b=

9. The correct answer is (x =4,y = 3).

3v—2y=6and 211

X

24—ch

)

1
2

-1 1
Cross-multiply yT =3 to find x.

2y—-2=x
2y=x+2

Substitute in first equation.

3Ix—(x+2)=6
3x—x—-2=6
2x—-2=6
x=4

x=4, y=

ARCO W SATII Math

2y—-2=x
2y-2=4
2y=6
y=3
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2. ALGEBRAIC FRACTIONS

1. The correct answer is [%j

%’"—ﬂ LCD. =8

2. The correct answer is (40 gal). Let x = no. of gal tank holds.

lx+15:£x
4 8

Multiply by 8.

2x+120=>5x
120 =3x
x=40

2x+1
3. The correct answer is (—2 lj'
[

2 3
—_
x+1 x* -1
2(x—l) N 3 B
(x+1)(x—1) (x+1)(x—1)_
2x—=2+3 2x+1
-1 X -1

LCD.=x’—1=(x+1)(x-1)

4. The correct answer is (dx(x - 1)).

4x

rol Ar :M(”‘l)*fﬂx(m)
x  x+l /E AT
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5. The correct answer is (%)

X

x+3
X

x+3

Multiply numerator and denominator by x + 3.

X
(x+3)~—x+3 _xx
(x+3)(1_xj x+3—x 3
x+3

X
6. The correct answer is (2 (x - 2) J

3x? .x+2
x> -4 6x
3a” ,xA-/f X

7. The correct answer is (3).

8,Y73 s1iep=2y
y 2y
2y)(y -3
Cy)y ):2(2y)
2y
124+ y-3=4y
9=3y

y=3

2y
y
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. [Sy-=T7
8. The correct answer is 6y J

5y—-1 5y+2
2y 3y
35y-1) 2(5y+2)

6y 6y
_15y-3-10y—-4 5y-7
- 6y 6y

L.CD.=6y

L (r+3
9. The correct answer is .
r+1

P Hr—=6 r=2

=1 Tr—l
_(r+3)(x=2) =T r+3
) (=T) =T o+l

3. SETS

1. The correct answer is (3,5).
A s the set {1,3,5}
B is the set {2,3,4,5}
A N B is the set {3,5}

2. The correct answer is (C).

Nx+1-2=0
Vx+1=2

x+1=4
x=3

This value checks in the original equation.
3. The correct answer is (B).
Since a * b = a, b must be the identity element for the operation *.

4. The correct answer is (C).

If P and Q are disjoint sets, they have no elements in common. P N Q = {} (empty set).
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The correct answer is (200).

800 — x °

Let x = no. of students studying both.

From the Venn diagram at the left,

(800 —x) + x+ (700 — x) =1300
800+ (700 —x) =1300

1500 - x =1300
x =200

The correct answer is (8). If S={q, b, ¢}, its subsets are &, {a}, {b}, {c}, {a, b}, {a, ¢}, {b, ¢},
and S.

The correct answer is (8). A UB={1,2,3,4,5,6,8, 10} (8 elements)

4. FUNCTIONS

1.

The correct answer is (A). For a relation to be a function, only one value of y exists for any
given value of x. This is true only for x> + y = 4, a parabola having a vertical axis of symmetry.

The correct answer is (3 — 2i). f{x) = x> — 2x + 4. Substitute i in the equation.

f)=i"-2i+4
=—1-2i+4
=3-2i

The correct answer is (C). Let fic) =x—x*=0
x(1-x)=0
x =0, x =1 (x-intercepts of parabola)

The axis of symmetry is a vertical line halfway between x =0 and x = 1, and the maximum value
of f{x) must lie on this line.

The correct answer is (f(rn) = 3n + 6). Integers are n, (n + 2), and (n + 4).

f(M)=n+n+2+n+4
=3n+6

111
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5. The correct answer is (2x — 1). fix)=2x—-3 and g(x) =x+ 1

S(gx) =2g(x)-3
=2(x+1)-3
=2x+2-3
=2x-1

. [(x+3
6. The correct answer is (Tj y=f(x)=2x-3

Solve for x.

Interchange x and y to get f! (x).

x+3
y:

The correct answer is (all real values of y except y = 2).

y=f)=2+1
X

1
The function is defined for all values of x except x = 0. Therefore, — cannot equal 0.
X

The range consists of all real values of y except y = 2.

2x+1
The correct answer is (2). y=f(x)= x—+3 where x # 3. Interchange x and y.
Y—

‘o 2y+1
y=3
Solve for y.

xy—=3x=2y+1
xy—=2y=3x+1
y(x—2)=3x+1
_ 3x+1
)

3x+1k:2
k

Since f'(x)=

X —
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9. The correct answer is (4x? +4x - 1). flx) =x*—2 and g(x) = 2x + 1

fle®]=[g™] -2
=(2x+1)" -2
=4x" +4x+1-2

=4x" +4x-1

5. EXPONENTS

1. The correct answer is (2).

3 _5=22

3x+] — 27
x+1=3
x=2

2. The correct answer is (-5). 0.0000753 = 7.53 x 10"

Move the decimal point after the 7, and count back 5 spaces to the original decimal point.

3. The correct answer is (2).

4x—1 — 2)(

22()(71) — 2x
2x-1)=x
2x—-2=x
x=2

1
4. The correct answer is (5) .

1/3
-2 -2/3
(7)==

1 1

23 ~m203
X 27

1 1

1
Q772 3 9

5. The correct answer is (3 and 4).

57 =192; 5% = 125 and 5* = 625, p is between 3 and 4

6. The correct answer is (1.6 x1075).

Write .000016 as 1.6 x 10, Since the decimal point is moved 5 places, the number is 1.6 x 1075,
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1
7. The correct answer is (3 Zj

P —(4r)’ +16r7
=87 —(4-8)° +(16-87)

=4—1+(16-ij
64

:3+l:3l
4 4

8. The correct answer is (4).

2767n — 9/171
336 _ 320D
3(6—n)=2(n-1)
18-3n=2n-2
20=5n
n=4

1
9. The correct answer is (—5 —j.

2
27k+3 — [lj2k
3

3Pk+3) _ 3-(2k)

3k +3)=—-(2-k)

3k+9=-2+k
2k =-11
L
2

6. LOGARITHMS

1. The correct answer is (2.5369).

1ogx%/7: logx+% log y

=1.5877 +§(2.8476)

=1.5877+.9492
=2.5369
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2. The correct answer is (A).
log,x = 1+c¢
bl+c =x

3. The correct answer is (D). log 2xy =1log 2 + log x + log y

4. The correct answer is (C). From the graph, 2° = 1, 2! =2, 22 = 4 and 2° = 8 where y is the
exponent and x is the power of 2.

Thus, 2" =x or y =log x

5. The correct answer is (4 and 5). Let log, 92 = x, then 3* = 92.
Since 3* = 81 and 3’ = 243, x is between 4 and 5
6. The correct answer is (D). P = K10
log P =log K —xt log 10
log P =log K — xt
xt =log K —log P

o logKt—logP

7. The correct answer is (B). If log 6 =S, log 3 =T, then logrg =log.2=8-T

log, [gj =log,r—log, 2

=1-(5-T)
=1-S+T

7. EQUATIONS—QUADRATIC AND RADICAL

1. The correct answer is (9). x> + 6x+c¢=0

b* —4ac=36—4c=0
4c =36
c=9

2. The correct answer is (3).

=
+
=T
[\S]
I

—_
[l
w NN O

=
Il
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1
3. The correct answer is (3,5].

2x =Tx+3=0
(2x-1)(x=3)=0

2x-1=0 x-3=0

x=3

X =

1
2
4. The correct answer is (4).

x> =3x—k=0

(-1)" =3(-1)-k=0
1+3-k=0

k=4

5. The correct answer is (3).

x+x-2=4
Jx-2=4-x
x—2=16-8x+x’

x'—9x+18=0

(x=3)(x-6)=0
x=3=0 x—6

x=3 X

0

Check both values in original equation.

x+VJx-2=4 xX+VJx-2=4
3+43-2=4 6+6-2=4
3+1=4 (checks) 6+ 2 =4 (does not check)

x =3 is the only root
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6. The correct answer is (0). x> + y> = 4 graphs as a circle of radius 2 with center at the origin.
y =4 graphs as a horizontal line 4 units above the x-axis.

There are no intersections.

T 3 +
7. The correct answer is { s | 8 || 3—8 J 32— g =3
6r—s=10o0rs=6r-10

Substitute this value of s in original equation.

3r’ —r(6r-10)=3
31 —6r* +10r=3=0

3 +10r-3=0
3r' —10r+3=0
GBr-1)(r-3)=0
3r—1=0 r=3=0
1 r=3
V =—
3 s=6r-10
s =6r-10 s =6(3)-10
s=6(lj—1o s=8
3
§=-8
1
r=§,s2—8,andr:3, s=38

25’
8. The correct answer is [1 1 j

SZZL
t+2
sz(t+2):
St+2s7 =t
25 =t—s%
2s? —t(l—sz)
. 2s°
1-s?
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9. The correct answer is (3 + \/E ).

XX —6x+7=0
o —b++/b* —4dac
2a

Substitutea=1,b=-6,c=7.

Lo 6+,36-4(1-7) 6++/36-28

2 2
_6+8  6+242
22
=342

10. The correct answer is (8,4). x+ y=12ory=12—x
X +y*=80

Substitute y = 12 — x.

x> +(12-x)=80

x> +144 - 24x+x* =80
2x> —=24x+64=0
¥ —12x+32=0

(x—=8)(x—-4)=0
x—=8=0 x—-4=0
x=8 x=4

8. INEQUALITIES

1. The correct answer is (x > 3).

2x+2>8
2x>6
x>3
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1
2. The correct answer is (t > 65]’

t—2<3(t-5)
t—2<3t-15
t-3t<2-15
-2t <—13

t>6l
2

3. The correct answer is (5v/2 < x < 10).

When g =90°, x = 52
When g = 180°, x=10

When 90°<¢<180°, 52 <x< 10
4. The correct answer is (D).
(x+y)Y <x*+y’
x° +2xy+y2 <x? +y2
2xy <0
xy <0
5. The correct answer is (p < -3).

-3p+2>11
-3p>9
p<-3

6. The correct answer is (D).

If x>y, in (A), (B), and (C), we are adding, dividing, and subtracting z from both sides of the
inequality; none of these operations affects the inequality when z is a positive number. In (E),

X
since x >y and they are both positive numbers, ; must be greater than 1. In (D), we wrote the

reciprocal of the two fractions in (B), and this changes the inequality.
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7. The correct answer is (B).
Sx=4t, 6y=5 t>0
5

x—4t =—t
5 7 7%

Sincet>0,y>x

8. The correct answer is (A).
(B), (O), (D), and (E) all show increases as ¢ increases when ¢ > 1. In (A), ¢ is in the denomina-

1 .
tor, and z decreases as ¢ increases beyond 1.

9. VERBAL PROBLEMS

1. The correct answer is (20). Let x = no. of liters of water to be evaporated.

A40(70-x) =20
28 —.4x =20
4x=8
x =20/

2. The correct answer is (24). Let x = no. of hours to fill the tank.

X X _jLCD.=24
6 8

4x-3x=24

x =24 hours

1 1
3. The correct answer is (475 mph and 625 mph).

r mph (r + 155)mph
S5rmi 0 5(r + 15)mi

S5r+5(r+15)=550
5r+5r+75=550
10r =475

1
r =47 — mph
5 p

r+15:62% mph
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4 The correct answer is (46). Let 7 = ten’s digit of original number
u = unit’s digit of original number
10¢ + u = original number
10u + t = number with reversed digits

t+u=10

10t +u+18=10u+1¢
9t—9u=-18
t—u=-2
t+u=10 (from the given information)
2t=8
t=4
u==6

The original number is 46.

5. The correct answer is (53,55).

x-1

X+ 2

x-Nx+4|x+4 x x(x + 2)

(x+4)(x—1)=x(x+2)+49
X 4+3x—4=x"+2x+49
x=53

x+2=55

6. The correct answer is ($4000 at 5%, $8000 at 7 %).
Let x = amount invested at 5%

y = 2x = amount invested at 7%

.05x+.07(2x) =760
.05x+.14x =760
.19x =760

19x = 76,000

x =$4000

» =$8000
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10. GEOMETRY

1. The correct answer is (35°).

110°

Let PT be a diameter of Circle O.

Arc ST =110°
Arc PS =180°-110°=70°

m<STO :% arc PS = %(700) =35°

2. The correct answer is (36°). Let 2x = smallest angle in degrees, 3x and 5x = other two angles

in degrees.

2x+3x+5x=180°
10x =180°
2x =36°

3. The correct answer is (120°).

m<L EDF = 50° (alernate interior angles), and m<¥ EFD = 70°
Angle x is an exterior angle of ADEF and is
equal to the sum of the measures of the two remote interior angles.

x=50°+70°=120°

WWW.petersons.com/arco ARCO W SATII Math



Math Practice Exercises and Solutions by Topic 123

4. The correct answer is (240).

u

10 1 10

b* +10° =26°
b* +100 =676
b* =576
b=24
Area = bh
=24x10=240sqcm

5. The correct answer is (150).

p
60 \
Q& 45
N 60
s

In APQOR, PQ =60 =15(4)
OR=45=15(3)
PR =15(5)=75(3—-4 -5 right A)
PS =2x=150 mi

ARCO W SATII Math
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6. The correct answer is (24).

26

The tangent is perpendicular to the radius
at the point of tangency.

In right triangle OTP

X2 +10% = 26°

x* +100 = 676

x* =576
x=241n.

7. The correct answer is (96 - 16).

12

Area of rectangle =12 x 8 =96 sq in.
Area of circle = 7-4% =167 sq in.

Area of waste tin = (96 —167) sq in.
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4
8. The correct answer is (;]

W

(.
\

Let radius of circle be 1.

Side of square is 1 + 1 =2.

Area of square = 2° = 4

Area of circle=7-1> =7

. 4
Ratio =—
Vs

9. The correct answer is (130°).

From noon to 4:00 pMm., the hour hand has moved from 12 to 4: % of 360° = 120°. In the next 20
minutes it moves % of the distance from 4:00 to 5:00: % of 30°=10°.

120° + 10°=130°

10. The correct answer is (125).

Surface area = 65> =150 sq cm
s =25
s=5

Volume = s* =5° =125 cu cm
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11. The correct answer is (6).

T
N

N

r=7h=9V =xr'h
V= %(49)(9) =1386 cu in.

1386

1386 _ ¢ oal
31 8

12. The correct answer is (56).

Volume =7x4x2

=56 cu in.
11
|| []?
8 }4
] 1> 3
2Ty 2 ’

13. The correct answer is (3).

15x8x6=12%x20xh
36=12h
h=3in.

. 2
14. The correct answer is (26 gj

x 6

25
Cross-multiply.
Sx=132

x:262 ft
5
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15. The correct answer is (108°).
PO=TS =RS :§(360°) =72°
x=2(PO+TR)

x:%(72°+144°)
=36°+72°=108°

16. The correct answer is (2).

=
12

12
20 !

The locus of points 10 ft. from 7'is a
circle of radius 10. The locus of points
12 ft from F consists of two parallel
lines 12 ft from F on each side. The
circle and one parallel line intersect in
two points.

17. The correct answer is (C). The only statement that has the same truth value as the given statement is
the contrapositive of the original statement. This is the converse of the inverse of the original statement.

18. The correct answer is (4).

The locus of points 4 units from P is a circle
of radius 4 with center at P. The locus

of points 3 units from the given line consists
of two parallel lines 3 units from the

line. The two parallel lines intersect the
circle in 4 points.
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19. The correct answer is (1).

The locus of points 8§ cm from P consists
of two planes parallel to P and 8 cm from
it. The locus of points 12 cm from Q is a
sphere of radius 12 and center at Q. The
sphere intersects one of the parallel planes
in one point (point of tangency).

20. The correct answer is (1080°). The sum of the interior angles of an n-sided polygon is (n — 2) 180°
=720°. Divide by 180.

n-2=4
n==6
The second polygon has 6 + 2 = 8 sides.

Sum of the measures of its interior angles = 180(8 — 2)

= 180(6) = 1080°

11. TRIGONOMETRY

1. The correct answer is (C).

1

SeCX  cosx
tanx sinx  Sin x sin x
cos x
1
sin’x
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2. The correct answer is (2). cos x(cosx—2)=0

cosx=0 cosx—2=0
3z cosx=2
272 no solutions

2 solutions

3. The correct answer is (I and III). Curves intersect in Quadrants I and III.

Quadrants

NaAa

6
4. The correct answer is (TJ Let x = arc tan /2.

tanx=w6

2
5. The correct answer is (3)
.0 1— cos@
sin —=
2
_fi=s \ﬁ
V2 \2
_ A2
9 3
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1
6. The correct answer is (7j
A =a*+b*-2ab cos C
64 =25+49-2(35) cos C
70 cos C=25+49-64=10
10 1

cos C = —
70 7

7. The correct answer is (90°, 210°, 330°).

cos 20 +sin 6 =0
1-2sin*@ +sin =0
2sin*@—sin -1=0
(2sin 6+1)(sin 6-1)=0

2sin @+1=0 sin @ =1
sin6?=—l =90
2
0 =210°, 330°

3 values: 90°, 210°, 330°

8. The correct answer is (1). Let x = arc sin 1, y = arc cos 1.
sinx=1,x=90°
cosy=1,y=0°
sin(arc sin 1+ arc cos 1)
=sin (x+y)
= sin (90° + 0°)
=sin 90°
=1
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9. The correct answer is (B).

Math Practice Exercises and Solutions by Topic

2sin A
2 tan 4 __cos4d
1+ tan’4 sin’4
1+ 3
cos™ A
2 sin 4 2sin A
_ cos A __cos4
cos’A+ sin’d 1
cos’ A cos’ 4
. cozsA
_2sind co8A ) Gin dcos A =sin24
cosA 1

10. The correct answer is (A). Use the law of sines to find angle B.

a b
sind sinB
54
sin30° sin B

J5sin B = 4sin30° =4

sin B =
Thus B may be acute or obtuse.

11. The correct answer is (cot 0).

sin26 2 sir@ cos 6 — cotd
2sin* @ 7 si@

sinf

ARCO W SATII Math
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24
12. The correct answer is [2—5j
5
3
X [
4

. 3 4
sinx ==,cosx =—
5 5

sin2x = 2sin x cos x
_,3.4_24
55 25

36
13. The correct answer is (—gj

cos (x +y) =cos x cos y — sin x sin y

24 60 36

"85 85 85

3
14. The correct answer is (Zj

Jl=sinx = %
Square both sides.
I-sinx = 1
4
. 3
—sinx =——
4

. 3
sinx =—
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15. The correct answer is (15).

Area =—bc sin A

=—-(6)-(10)-sin 30°

1
(60)-==15
(60) 5

16. The correct answer is (cot 28°). cot x is positive in Quadrant III, so that cot 208° is positive.

cot 208° = cot (208° - 180°) = cot 28°

17. The correct answer is (2).

Graph y = 2 sin x and y = cos 2x on same set of axes in interval -t < x <. Graph shows 2 values.

1
18. The correct answer is (Ej

. Vg 1
sin—+cos—=—+0=—
2 2 2
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19. The correct answer is (B). Use law of sines.

5

a b
sind sinB
40 50
sin30 sinB
40 50
1 sinB
2
40sin B =25
sinBzéz—
40

8

B may have two values, one acute or one obtuse. Also, since a < b, two triangles may be constructed.

2 .
20. The correct answer is (127). 120°=120x & = Tﬂradlans

s =76 (6 in radians)

s =18[2T”]:12n cm

12. GRAPHS AND COORDINATE GEOMETRY

1. The correct answer is (20).

In APQR, use QR = 8 as base and PH = 5 as altitude.

1 1
Area=—bh =—(8)(5) =20
2 2( )(S)
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2. The correct answer is (2, —1). Solve the two equations simultaneously.
y=x-3, y=2x-5
2x-5=x-3
x=2
y=2-3=-1

3. The correct answer is (y = x + 1). Slope of line:

5-1 4
m=——=—=1
4-0 4

y=1_,

x—0

y=1l=x
y=x+1

4. The correct answer is (3,5). Let (x,y) be the coordinates of the midpoint.
x=1(145)=3 y=1(248)=5
2 2

Coordinates are (3,5).

. [ 257
5. The correct answer is

Tj The diameter of the semicircle is the hypotenuse of a 6-8-10
triangle. Radius of the semicircle is 5.

Area = %m’Q = l71(5)2 257

2 2

6. The correct answer is (0,—3+2) . Let 0Q = OP = x.

X+xt=6

2x* =36
X’ =18
R I

Coordinates of Q are (0,—3+/2)

ARCO W SATII Math
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7. The correct answer is (QI, QIII). Since xy is positive, x and y must be both positive or both
negative. Thus, the graph is in quadrants I and III.

3
8. The correct answer is (Ej

3x-2y=8
—2y=-3x+8

3
=—x—-4

4 2

slo e—E

P 2

9. The correct answer is (x = 1). y = f{x) = 2x — x?
Let y=2x-x"=0
x(2-x)=0
x =0, x=2(x-intercepts)
The axis of symmetry is a vertical line halfway between x = 0 and x = 2. Its equation is x = 1.
d

10. The correct answer is [ 3

Slope = tangent of angle of inclination

1 V3 3
=tan30°=—=°¢—=—
NERRVER

11. The correct answer is (0). The line y = x lies in QI and QIII.
The curve xy = —6 lies in QII and QIV.

There are no intersections.

12. The correct answer is (1, —5). Find the x-intercepts of the parabola.

Let x> —2x -4 =0.
x_ZiJ¢H6_2iJ&5

2 2

212J§=1+¢§

2

The axis of symmetry is a vertical line midway between the two intercepts. Its equationisx=1.

Substitute in the original equation y=x"-2x—4
y=1-2-4=-5

Turning point is (1, =5).
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13. The correct answer is (D). x> = y> + 3 or x> — y*> = 3, which is a hyperbola.

3
14. The correct answer is (Ej Find slope of 2x + 3y = 5. Solve for y.

. o . . 2 3
Slope of perpendicular line is negative reciprocal of —3°°13

——2x+§~ Slo eis—z~
7 33 P 3

15. The correct answer is (14).

(2,6)
6 P s
5..
4--
3--
2.-
14+ Q5,1)
N |
0]l 1 2 3 4 5 6

Box AOPQ into rectangle ORST as shown.

AOPQ = Rect ORST — (AORP + APSQ + AOQT)
Rect ORST=6x5=30

ARCO 1

Rect ORST =6x5 =30
AORP:%(6 x 2)=6

APSO=1(5 x 3y=71
2 2

1 1
AOQT =—(5 x 1)=2—
or =2( )_2

Total = 16
AOPQ =30-16 =14

SAT II Math
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16. The correct answer is (-3).

5x-2y=6
—2y=-5x+6

y= %x —3 (y-intercept = — 3)

17. The correct answer is (2\/ﬁ )

1
x==(-2+8)=3
5 )

y=-2

Coordinates of M are (3, -2)

CM =\J(3-1)* +(-2-6)’

—J4+64
—J68 =217

18. The correct answer is (x = 3). Locus is vertical line through M whose equation is x = 3.

13. NUMBER SYSTEMS AND CONCEPTS

1. The correct answer is (B). Let the numbers be 2n + 1, 2n + 3, and 2n + 5.
Sum =6n+9
=32n+3)

Sum is always divisible by 3.
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2. The correct answer is (A). If st = 8, st =64, s # t (integers)
Therefore, s and f cannot both be 8, or s + ¢ cannot be 16.

3. The correct answer is (C). Subtraction and division are not commutative operations,
eliminating (A), (B), and (E).

s+r

+
Using (D)for*,l’*s=u and s*r= .
r

Since these two fractions are not equal, (D) is not commutative. Now try (C).

r+s S+r
and s*r=
rs Sr

r¥s=

These two fractions are equal and (C) is a commutative operation.

4. The correct answer is (B). > —2pq+¢*=(p—-g)=c
c is a perfect square. Since p is even and ¢ is odd, (p — ¢) is odd and so is (p — ¢)*.

5. The correct answeris (D). 8 =5+3;12=7+5;18=11+7;24 =19 + 5; but 23 cannot be
written as the sum of two prime numbers.

6. The correct answer is (-1 + 3i).

A+D)A+20) =1+2i+i+2i°
=1+3i+2(-1)
=—1+3i

7. The correct answer is (2i).
(1+7) =14+2i+i°
=1+2i—-1=2i
8. The correct answer is (1 — 3i).
f(x)=x"-3x+2
f)=i*=3i+2

=-1-3i+2
=1-3;

9. The correct answer is (19i).
J=81+24/-25 = 9i + 2(5i)

=9i+10:
=19i
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2
10. The correct answer is (

1 3.
11. The correct answer is (E + Elj.

240 140 2+3i+0°
1-i 1+i

a+bi=

1.
St
5 5

I 2+  2+i

20 2+i 4-7°

241

T4

1-i

-7

24311 1+3i

2+

12. The correct answer is (34).

(3 +5)(3 — 5i) = 9 — 25
=9-25(-1)
=9+25=34

5

2 1,
== +—i
5 5

2

j. Let a + bi = multiplicative inverse of (2 - i).

13. The correct answeris (-1 +i). >="1;¢=1;°=¢-i~ ;= - i*=(-1)(1)=-1

P+i®=i—lor—1+i

14. The correct answer is (

3+2i 3-2i  (3+2i)° -(3-2i)’

13

24}

3-2i

Www.petersons.com/arco
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14. ARITHMETIC AND GEOMETRIC PROGRESSIONS

1. The correct answer is (98). d=5,n =20

a,=a+n-1d

a,=3+20-15
=3+(19)5=3+95
=98

2. The correct answer is (1683). d=3,1=99,n =33
n 33
S==—d+0)=—=3B+99
2( +0) 2( +99)

= %(102) =33(51)

=1683

1
3. The correct answer is (— j

32
rz—l,a] =l,n=6
2
5
a, =ar" =1(—lj
2
__1
32

5
4. The correct answer is 47§ .

2
7
24 1—[1j
S:al—alr” _ 2
1-r L
2
24 l—lj
B 128
-1
2
=48 1—L
128
:48—52472
8
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. 1
5. The correct answer is (6). a1 =3, r = B

g4 _ 3
1-r 1— 1
2
=6
(5
6. The correct answer is (Ej

151515 ... =.15+.0015 +.000015, etc. a = .15, r = .01

S:L:'I_S
1-r 1-.01

155

T 99 33
7. The correct answer is (108). a;,=30,d=2,n=40

a, =a, +(n—-1)d =30+ (40-1)2
=30+(39)2
=108

8. The correct answer is (2760).

S:%(a1 +an)

S = ?(30 +108)
=20(138) = 2760

15. VECTORS

1. The correct answer is (100, 37°).

- D
H
1
1
:

60 160

:
]
-

A 80 'c

From the figure, right triangle ACD is a
3-4-5 triangle, and so AD = 100.

tanLDAC= % = % =0.75 mLDAC=37°
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2. The correct answer is (17, S 3° E).

0C*=9"+14’ =81+196 =277
0C =~277=17

Also,

tan LZAOC = % ~1.5556

mZAOC = 57°
mZCOS =60°-57°=3°
Bearing = S3°E

3. The correct answer is (130 mph, S 23° E).

o__50 _p

120

J

Q™50
Triangle OQR is a 5-12—13 right triangle,
and so OR = 130.

tan ZQOR = 0 ~0.4167
120

m ZQOR = 23°
Bearing = S 23°E

ARCO W SATII Math
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4. The correct answer is (15,26).

(-] A,

o)

Find the components of the velocity vector. Triangle
AOC is a 30-60-90 triangle.
OA =15 and

0B =153 =26
15 mph northward and 26 mph eastward

5. The correct answer is (5 mph, 37°).

3 mph

4 mph

B 3 mph o

Triangle OAC is a 3—4-5 right triangle.
OC =5 mph

tan ZAOC = % =0.75
mZAOC = 37°
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6. The correct answer is (5 mph, 37° to heading of boat).

| e

In the figure we are trying to find O4 — OB. Draw as a vector with mag-

—

nitude of 3 and opposite in direction to O&. Now find the resultant of 04
and —~OB from the 3—4-5 right triangle AOC. Then OC = 5 and tan

mAAOC:% so that mZAOC =37°.

7. The correct answer is (776 Ib).

1
\
\
\
\
\}
\
\

| B

w

In the figure, AW =3,000 Ib, 4B is the
component of AW parallel to the incline

and AC pependicular to the incline. Since
the sides of ZCAW are perpendicular

to the sides of the 15° angle, mZCAW = 15°.
Then

sin LZCAW = % = ﬂ
AW 3,000
AB
3,000
0.2588=£
3,000

AB ~ 776

sin 15° =

ARCO W SATII Math
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8. The correct answer is (26 mph, N 23° E).

30<

The diagram shows the three forces acting
on the ship. The north and south forces
have a resultant of 24 heading north.
0G* =10" +24* =676
OG =+/676 =26 mph
tan ZFOG = 10 ~ 0417
24

m £ZFOG = 23°

Bearing is N 23° E.

16. VARIATION

1. The correct answer is (40).

y=kx
12 =3k
k=4

Substitute in y = kx.

x=10
y=4(10)=40
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2. The correct answer is (y = 2.4).

y==
b

8:5 ork =24
3

. . k
Substitute in y = —.
X
_ 24
X

y

When
x=10
24

=204
10

y

2
3. The correct answer is (263 1bj.

F=kx

10=3k ork:¥

Substitute in F = kx.

F:mx
3

When
x=8

F=10) -89 _22
39Ty

4. The correct answer is (8 Ib/in.?).

V==
J2

20:i or k =240
12

Substitute in first equation.

240
p

vV

When

20
p
p =8 1Ib/in’

30
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5. The correct answer is (C).

I==
R

Multiply R by 3.

1 is divided by 3.

The correct answer is (s = 16£%).

s =kt*
1,600 = k(10%)
1,600 =100k or k =16

Substitute in the first equation.
s = 16f

The correct answer is (C).

k
v
Multiply d by 3.
I k _ k
(3d) 94>
polk 1,1
9d
I is divided by 9.

1
The correct answer is [f = ﬁ}

>

r=r
1=£ orK =1

Ji

Substitute in the first equation.

~

f=

Sl-
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. 6007
9. The correct answeris|V = 5 )
y-xL
P
300=K 280 = lK
560 2
K =600

Substitute in the first equation.

6007
P

V

10. The correct answer is (B).

F=K ”;Af
Multiply m by 2 and d by 2.
, o 2mM
(2dy’
o 2 _ 1 mM
4dy 2 4’
polp
2 2
F is divided by 2.

ARCO W SATII Math WWW.petersons.com/arco






Part

FOUR PRACTICE MATHEMATICS TESTS
LEVEL IC

Steps to Take after Each Practice Test

1. Check your answers against the answer key that follows the sample test. Determine your raw score
as follows: Count the number of INCORRECT ANSWERS. Take 25% of this number. Subtract 25%
of the incorrect answers from the number of CORRECT ANSWERS. For example, let us assume
that out of the 50 questions you have gotten 36 correct and 12 incorrect and have omitted 2.
Twenty-five % of 12 =3, so subtract 3 from 36. 36— 3 = 33. Your raw score on this sample test is 33.
(Reported scores are scaled scores, on a scale of 200-800.)

2. Determine your unofficial percentile ranking by consulting the table below.

PERCENTILE RANKING TABLE

(Unofficial)
Approximate Raw Approximate Raw Approximate Raw
Percentile Score Percentile  Score Percentile Score
Ranking Ranking Ranking
99 50 77-18 39 57-58 29
97-98 49 75-76 38 55-56 28
95-96 48 73-74 37 53-54 27
93-94 47 71-72 36 51-52 26
91-92 46 69-70 35 49-50 25
89-90 45 67-68 34 47-48 24
87-88 44 65-66 33 4546 23
85-86 43 63-64 32 43-44 22
83-84 42 61-62 31 41-42 21
81-82 41 59-60 30 0-40 Under 21

79-80 40

3. Carefully go over the solutions to all the questions that you answered incorrectly. Pinpoint the
areas in which you show weakness. Use the following Diagnostic Checklist to establish
the areas that require the greatest application on your part. One check mark after an item means
that you are moderately weak; two check marks means that you are seriously weak.
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Part V

DIAGNOSTIC CHECKLIST

Area of Weakness

Check Below

ALGEBRA

APPROXIMATION

EQUATIONS AND VARIATION

EUCLIDEAN GEOMETRY

EXPONENTS

FORMULAS AND LINEAR EQUATIONS

FRACTIONS

FUNCTIONS

GEOMETRY AND VECTORS

GRAPHS AND COORDINATE GEOMETRY

INEQUALITIES

LOGARITHMS

LOGIC AND PROOF

NUMBER THEORY

PROBABILITY

SEQUENCES AND LIMITS

SETS

TRIGONOMETRY

VERBAL PROBLEMS

4. Eliminate the weaknesses that you just indicated in the preceding Diagnostic Checklist. Do the

following:

a) Get the assistance of a person who is knowledgeable in those areas of Mathematics in which

your weaknesses have been exposed.

b) Refer to textbooks and study to eliminate your weaknesses.

5. Go on to another sample test. Again place yourself under examination conditions. After each
sample test repeat the scoring, diagnostic, and self-improvement procedures. If you diligently
and systematically follow this plan, you should do better on your last sample test than you did
on the first one, and you should be well prepared for your Mathematics Subject Test.

Www.petersons.com/arco

ARCO 1

SAT II Math



PRACTICETEST |

Answer Sheet

Math Level IC

ey
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OCVoONONUWLDWN-=

®®00®
®®O00®
®®O00®
®®O00®
®®O00®
®®O00®
®®00®
®®00®
®®O00®
®®O00®

1
12
13
14
15
16
17
18
19
20

®®O00®
®®O00®
®®O00®
®®O00®
®®00®
®®O00®
®®O006
®@®O00®
®®O00®
®®O00®

21
22
23
24
25
26
27
28
29
30

®®O00®
®®O00®
®®O00®
®®O0O0®
®®O00®
®®O006
®®O00®
®®00®
®®00®
®®O00®

31
32
33

35
36
37
38
39
40

Mathematics Tests

®®000
®®00®
®®O00®
®®00®
®®O00®
®®O00®
®®O006
®®O0O0®
®®O0O0®
®®O00®

41
42
43
44
45
46
47
48
49
50

®®O00®
®®O0O0®
®®O00®
®®O00®
®®O00®
®®O00®
®®O006
®®O006
®®00®
®®O00®

Directions: For each question in the sample test, select the best of the answer choices and blacken
the corresponding space on this answer sheet.
Please note:

(a) You will need to use a calculator in order to answer some, though not all, of the questions in this
test. As you look at each question, you must decide whether or not you need a calculator for the
specific question. A four-function calculator is not sufficient; your calculator must be at least a scien-
tific calculator. Calculators that can display graphs and programmable calculators are also permitted.

(b) The only angle measure used on the Level IC test is degree measure. Your calculator should be
set to degree mode.

(c) All figures are accurately drawn and are intended to supply useful information for solving the
problems that they accompany. Figures are drawn to scale UNLESS it is specifically stated that a
figure is not drawn to scale. Unless otherwise indicated, all figures lie in a plane.

(d) The domain of any function f'is assumed to be the set of all real numbers x for which f(x) is a
real number except when this is specified not to be the case.

(e) Use the reference data below as needed.

SAT II Math

183

GO ONTO THE NEXT PAGE
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REFERENCE DATA
SoLD VOLUME OTHER

. . 1
Right circular cone V= gﬂrzh L=cl V = volume L = lateral area
r =radius ¢ = circumference of base
h = height [ = slant height

4
Sphere V= Eﬂﬂ S=4m?>  V=volume
r = radius
S = surface area

1
Pyramid V= 3 Bh V = volume
B = area of base
h = height

PRACTICETEST 1
Math Level IC

50 Questions ® Time—60 Minutes

1. Which of the following illustrates a distributive principle?

(A) 5+4=4+5
B) B+4)+5=3+4+)5)
C) 6-2)+4=2-6)+4
M 6-2-49)9=4-2)-6
E) 6-2+4)=6-2+6-4
9 . 3 X |

2. I T T 1
A C B D

In the figure, AC =9, BC =3, and D is 3 times as far from A as from B. What is BD?

(A) 6
B) 9
(€) 12
D) 15
(E) 18

3. If nis apositive integer, which of the following is always odd?

(A) 19n+6
B) 19n+5
(©) 19n*+5
D) 18n+4
(E) 18n+5
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4. Let R be the set of all numbers r such that =5 < r < 8. Let S be the set of all numbers s such that
3 <5 < 10. The intersection, 7, of R and S is the set of all numbers 7 such that
(A) -5<1t<3
B) -5<t<8
(C) 0<r<8
D) 3<r<8
(E) 8<r<10

5. If b>1and b= 1.5, then b>=

(A) -3.0
B) -2.25

© -552

—_

(1)) B

®) 35

6. (y-2)(y+7)?<0,if and only if
(A) y<2
B) -T<y<2
©€) y>-7
D) y<2andy#-7
(E) 2<y<7andy>7

7. A computer is programmed to add 3 to the number N, multiply the result by 3, subtract 3, and divide
this result by 3. The computer answer will be
(A) N+1
B) N+2
© N
D) N-2

1
(E) N+§

2x—4 x2 =25
4x+20 x*=7x+10

where (x #5) =
(A)
(B)
©

(D)
(E) none of these

GO ONTO THE NEXT PAGE
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A)
B) —

©
D) 1
S

(E)

10. —~ —=, where (y #0) =

A ——

(B)
© 3
D) 1
E) 3y-1

11. If I varies inversely as d*and I = 20 when d = 3, what is / when d = 10?
(A) 6

2
B) 665

(C) 18
D) 1.8
E) 12

12. If y is the measure of an acute angle such that sin y = %, tany =

(A) 255— a’
a
(B) 25—-a
5
© 25-a’
a
D) 3,
a
(E) 25+4d’
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13. How many degrees between the hands of a clock at 3:40?
(A) 150°
(B) 145°
(C) 140°
D) 135°
(E) 130°

14. The legs of a right triangle are in the ratio of 1:2. If the area of the triangle is 25, what is the
hypotenuse?

(A) 55
B) 53
(C) 10
D) 103
(E) 1045

15. If x=1++/2, then x> = 2x + 1 equals
A) 1+2
B) 2-1

) 2
D) 2
(E) 2442

16. A point is 17 in. from the center of a circle of radius 8 in. The length of the tangent from the point to
the circle is

(A) 353
B) 15
© 9
(D) 93
(E) 152

17. In the formula 1 =%, ifC=3x10"and L=6x107, f=

(A) 2 x 10"
B) 2 x 10°
(C) 5 x 10"
(D) 2 x 10"
(E) 5 x 10’

18. What is the approximate slope of the line \/a x=3y= 3\/; ?

(A) 1.15
(B) 125
(C) 135
(D) 145
(E) 155

GO ONTO THE NEXT PAGE
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19. How many numbers in the set {8, -5, 0, 10, 20} satisfy the condition lx — 5l<11?

(A) none
(B) one
(C) two
(D) three
(E) four

20. The graph of x* —/5x—2 has its minimum value at which approximate value of x?

(A) .83
B) 1.12
(C) 121
D) 1.35
(E) 247

21. In A PQR, if the measure of £ Q is 50° and the measure of £ P is p°, and if PQ is longer than PR, then

(A) 0<p<40
B) 0<p<80
(C) 40<p<80
D) 80<p<90
(E) 80<p<130

22. Three parallel lines are cut by three nonparallel lines. What is the maximum number of points of
intersection of all six lines?
A) 10
®B) 11
© 12
D) 13
E) 14

23. In figure 23, m£ QSR = 30° in circle O. What is the measure of angle QPR?

Q

T

R o 3¢ p
S
Fig. 23

(A) 10
B) 15
©) 20
D) 25

(E) cannot be determined from the information given
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24, If fix) = x¥*-3 and g(x) = 7x-5, what is the approximate value of f{g(3.9))?

(A) 389.23
(B) 938.32
(C) 4261.48
(D) 11086.57
(E) 1425791

25. For what value(s) of y on the curve shown in figure 25 does y = 4x?

Fig. 25

(A) no value
(B) +4 only
(C) +3 only
(D) -5only
(E) +4 and-12

26. In figure 26, RT is a diameter of the semicircle. If RS = 2 and ST = 3, then the area of the semicircle is

Fig. 26
A) —

B) —-

137

6

137
(D) e

(E) cannot be determined from the information given

©

GO ONTO THE NEXT PAGE
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27.

28.

29.

30.

Part V

A triangle with vertices (0, 0), (4, 3), and (-3, 4) belongs to which of the following classes?

[—Scalene Triangles

II—TIsosceles Triangles
III—Right Triangles
IV—Equilateral Triangles

(A) none

(B) TIonly

(C) I and III only

(D) 1V only

(E) I only

The equation of the graph in figure 28 is
(A) y=Ixl

B) y=x

C) y=—x

D) y=2x

(E) y=x

2t
-3tk
-4t

Fig. 28

What is the approximate length of the line segment joining the points N (7, —2) and J (-2, 7)?

(A) 3.16
(B) 9.83
(C) 10.00
(D) 11.42
(E) 12.73

If the graph of the equation x + y — 8 + 4k = 0 passes through the origin, the value of k is
A) -2

B) 2

© 0

D) 1

(E) -1
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31. If x = -8, the value of x*? + 2x°is

A) -2
B) 4
© 4
D) 6
(E) -6

32 1F 210 = (lJ =
4

B.lx |2 |4 |7 [11
y 13 |7 [13]21

The equation expressing the relationship between x and y in the above table is
(A) y=2x+1
B) y=x+2
© y=2x-1
D) 2x+y=7
(E) none of these
34. The graph of the equation x> — 2y* = 8 is
(A) acircle
(B) anellipse
(C) ahyperbola
(D) a parabola
(E) two straight lines

35. The fraction -2 is equal to
2

(A)

?&

(B)
©
D)
(E)

AT

-

GO ONTO THE NEXT PAGE
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36. For what values of K does the equation Kx*> — 4x + K = 0 have real roots?
(A) +2and-3
B) 2<K<2
(C) K=<£2
D) K=>-2
(E) 4<K<4

37. The radiator of a car contains 10 quarts of a 20% solution of alcohol. If 2 quarts of water are added,
what percent of the resulting solution is alcohol?

(A) 18%
®) 165%

(€) 15%%
(D) 14%
(E) 12%%

38. Express the infinite decimal .212121 ... as a common fraction.

21

100

23

99
7

100
7

99
7
33

A)
(B)
©
(D)

(E)

39. PO are PT tangent to circle O. If angle P measures 70°, how many degrees are in minor arc Q77

Q

(A) 140
(B) 125
() 120
(D) 110
(E) 100
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40. A cubic foot of water is poured into a rectangular aquarium with base 15 in. by 18 in. To what height
in inches does the water rise?

2
(A) 6§

B) ©6
3
© 52

1
D) 53

E) 5

41. A car drives a distance of d miles at 30 mph and returns at 60 mph. What is its average rate for the
round trip?
(A) 45 mph
(B) 43 mph
(©) 40 mph

2d
(D) gmph

35
(E) o mph

2. Ify= 752 +[5x + \/5, what is the approximate sum of the roots?

(A) 1.53
(B) 1.18
(C) —.65
(D) -77
(E) -85

43. A circle is inscribed in a triangle with sides 9, 12, and 15. The radius of the circle is
A) 2
®B) 3
(©) 35
D) 4
(E) 4.6
44. The interior angles of a regular polygon are each 165°. How many sides does the polygon have?
A 17
3B) 20
© 22
D) 24
E) 28

GO ONTO THE NEXT PAGE
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45.

46.

47.

48.

Part V

Find the root(s) of the equation y 4+ /y+5 =7.

(A 11

B) 4

(C) 4and 11

D) 4

(E) none of these

Which of the following is the approximate equation of a line perpendicular to 417 + % =1and passing

(11
through the point ( 2 2]

@ [s-)-1as(s-)
® (s-1)-so(sv)
© [s-)-1as(sv )
(D) (ﬁéj = —1.13(x—%]
® (1) s-)

In how many points do the graphs of the equations x> + y* = 25 and y* = 4x intersect?

A 0
B) 1
© 2
D) 3
(E) 4

In right triangle ABC, DE | BC.If AB=6,AC =8, BC = 10, and DE = 4, find EC.

1
A) 55

2
B) 6 3
) 5
D) o6

3
E®) 4,
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49. A man can do ajob in & hours alone and his son can do it in 2/ hours alone. Together, how many hours
will it take them to do the job?

(A) 3h
(B)
©

D)

(E)

Mlmwlgwlg w | =

50. The diagonals of a parallelogram divide the figure into four triangles that are
(A) congruent
(B) similar
(C) equal in area
(D) isosceles
(E) none of these
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PRACTICE TEST 1

Answer Key

Math Level IC
1. E 11. D 21. B 31. D 41. C
2. A 12. B 22. C 32. E 42. E
3. E 13. E 23. E 33. C 43. B
4. D 14. A 24. D 34. C 4. D
5. D 15. C 25. E 35. D 45. B
6. D 16. B 26. D 36. B 46. E
7. B 17. C 27. C 37. B 47. C
8. B 18. B 28. A 38. E 48. A
9. C 19. D 29. E 39. D 49. D

10. D 20. B 30. B 40. A 50. C

SOLUTIONS

1. The correct answer is (E). The distributive principle refers to the product of a single quantity and
sum of quantities; that is, a(b + ¢) = ab + ac.

2. The correct answer is (A).

I 9 3 X I
I T 1

1
T
A C B D

Let BD = x. Then AD =3BD or 12 + x = 3x.
Subtract x from both sides.
12=2x
x=6
3. The correct answer is (E). Examine each choice in turn.
(A) 19n + 6:If nis even, 197 is even, and the sum of two even numbers is even.
(B) 191+ 5:If nis odd, 19n is odd, and the sum of two odd numbers is even.
(C) 19n% + 5: If nis odd, n? is odd, 1972 is odd, and the sum of two odd numbers is even.
(D) 18n + 4: 18n is always even, and the sum of two even numbers is even.

(E) 18n+ 5: 18n is always even, and the sum of an even and an odd number is odd.
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4. The correct answer is (D). Put both sets on a number line and determine their intersection.

[T TR N N TN N N | 3 t Lded 11
T 1 1 1 | T T T L 1 1 L 1 LB T
-5 0 3 45 8 +10

| )
-5 r 8
¢ )
3 S 10

The heavy line is the intersection of the sets 3 < ¢ < 8.

5. The correct answer is (D).

v L 1

ey

These equalities follow from the laws of exponents. Substitute »* = 1.5.

1 1

T (5 225

-2y _

6. The correct answer is (D).
O0-2)+7’<0

(v + 7)* is always a positive quantity when y # —7. (y—2) must then be a negative quantity to make the
above product negative.

y-2<0
y<2
7. The correct answer is (B).
3(N+3)-3 _3N+9-3
2 3
_3N+6

3
=N+2

8. The correct answer is (B).
2x—4 _ x> =25
4x+20 x> —=Tx+10

Factor wherever possible.

Z(x=7) (x=5)(x+5) 1

é/(%) (x>=2)(x=5) 2
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9. The correct answer is (C).

S:rL—a

r—1
Multiply both sides by (r—1).
S(r=1)=rL-a
Sr—S=rL-a
Add S and —rL to both sides.
Sr—rL=S-a
HS-L)=S-a
Divide both sides by S — L.
_ S—a
S—L
10. The correct answer is (D).

7

-2
y_3

1_2 Y
y

K . . . .
11. The correct answer is (D). / =7 where K is the constant of proportionality. To determine K,
substitute / = 20 and d = 3.

20:% or K =180

180
The formula then becomes / = ye

Substitute d = 10 in the formula.

_180
100
1=138
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12. The correct answer is (B).

Construct a right triangle with a hypotenuse 5 and leg a opposite £y.
siny =2

4 5
By the Pythagorean theorem, the leg adjacent to £y becomes /25— 4>.

tan /y = opPosne leg _ a
adjacentleg /25— 4>

13. The correct answer is (E).

12

Consider the position of the hands at 3 o’clock. The large
hand is at 12 and the small hand at 3. At 3:40 the large hand

is at 8 and the small hand has moved % of the distance between

the 3 and 4. Since there are 30° between the 3 and the 4,

the small hand has moved %x 30°=20°. Between the 3 and the 8 there are 5 x 30° = 150° of arc.

Therefore at 3:40, the angle between the hands is 150° — 20° = 130°.
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14. The correct answer is (A).

2x

X

Designate the legs of the right triangle by x and 2x. The area of the triangle is then

Azl-x-Zx:25
2

l-2x2:25
2

x* =25
x=5and 2x =10

If the legs are 5 and 10, the hypotenuse y is
P =5+10"=125
p=4125=~25-5=55
15. The correct answer is (C). Substitute x = 1++/2 in the expression x> — 2x + 1.
(1+J§)2 -2(1++2)+1
=1+2V2+2-2-22+1=2

or ¥ ~2x+1=(x—1)* = (1442 1) =2

16. The correct answer is (B).

’17"

Let the tangent PT = x; then OP = 17 and OT = 8.
The radius OT L PT so that OPT is a right A.

x> +8% =17> by the Pythagorean Theorem
x> +64 =289
x> =225
x=15
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17. The correct answer is (C).

C
s
Substitute,

3-10"
Sf= =

6-10

When we divide powers of the same base, we subtract exponents.

1 s
=—x10
J 2

=5x10"
=5x10"

18. The correct answer is (B).

\/ax—3y:3\5:>3y:\/ax—%ﬁ
ha

=y —
r=73 3

slope = @ =1.247

19. The correct answer is (D). lx — 5| < 11 is equivalent to
x—=5<11whenx-5>0o0rx>5.
Thus x < 16 when x > 5 or 5 < x < 16.
Only the value x = 10 in the given set is in this interval.
lx — 5l is equivalent to — (x — 5) whenx —5 <0 orx < 5.
Solving the inequality 5 —x < 11, we get —x < 6 or x > — 6 when x < 5.
Or-6<x<5.
The values x = —5 and x = 0 in the given set lie in this interval. Hence, there are three such values.
An alternate method of solution would be to list each of the 5 values of the given set in the inequality.
|-8 =5|=I-13I = 13, which is not less than 11, etc.
20. The correct answer is (B). The x value of the minimum point is
p_A) s

X:Z: 2(1) =7z112
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21.

22,

23.

24.

Part V

The correct answer is (B).

50° p°

Q P

If PO > PR, then mZ R > mZ Q, since the larger angle lies opposite

the longer side. If m£ R > 50°, and mZ Q = 50°, then the measure of angle p
is less than 80, since there are 180° in the sum of the measures of the angles
of a triangle. However, mZ R may have any value less than

130°, in which case p must be greater than but not equal to 0.

0<p<80

The correct answer is (C).

N/

/X
/N
/N

The three parallel lines intersect each of the three nonparallel lines in 3 points, making a total of 9.
The 3 nonparallel lines form a triangle, giving us 3 more points of intersection at the vertices. Hence,
there are a total of 12.

The correct answer is (E). In order to determine angle P from the figure given in the problem, we

have to know both arcs intercepted on the circle by P_Q and PR. Arc OR is apparently 60°, but there
is no way of determining arc S7. Hence P cannot be determined from the given information.

The correct answer is (D).

2(3.9)=7(3.9)-5

=223
£(22.3)=(22.3) -3
=11086.567
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25. The correct answer is (E). Draw the line graph of y = 4x on the same set of axes. This line passes
through the origin and has a slope of 4. It thus intersects the curve in (1,4) and (-3, —12). Thus the
desired values of y are +4 and —12.

26. The correct answer is (D). Angle S is a right angle since it is inscribed in a semicircle. Thus ARST is
aright A with 27 the hypotenuse. By the Pythagorean Theorem

RT? = RS* + ST?

RT? =2%+3°
RT>=4+9=13
RT =13

radius OT 1is then = %\/ﬁ

.. 1 2
area of semicircle = Em’

1 (1 113
——x| =13 | ==x.=2
2”(2J_j 2T

27. The correct answer is (C).

Q34

- P (4,3)

slope of OP = 3
4

— 4

slope of OQ = 3

Since slopes are negative reciprocals, opr 1 O_Q

Also OP=~/3+4> =9+16 =25 =5
00 =+/(-3) +4> =0+16 =5

OP = OQ and the triangle is right, isosceles.
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28.

29.

30.

31.

32,

Part V

The correct answer is (A). The line in the first quadrant is the graph of y = x for x > 0.
The line in the second quadrant is the graph of y = — x for x < 0.

vy =lxI means y =x forx >0 and y = — x for x <0.

Hence, the equation is y = |xI.

The correct answer is (E).

d =0, - %) + (- »)
= J(2-7 +(7-(-2))
=4/81+81

=+/162
=12.73

The correct answer is (B). If the graph of the equation passes through the origin, the values x = 0,
y = 0 must satisfy the equation.

Substitute.

0+0-8+4k=0
4k =8 or k =2.

The correct answer is (D). Substitute —8 for x in x**+ 2x°.

(_8)2/3 + 2 . 80

=3(=8)* +2-1

=364 +2=4+2=6

The correct answer is (E).

23x+10 — (ijx _ (2,2 )X
23x+10 — 2—2)(

Set the exponents equal.

3x+10=-2x
S5x=-10
x=-2
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33. The correct answer is (C). Make a table of Ax and Ay (change in x and y).

Ax‘Z ‘3 ‘4 ‘
Ay‘4 ‘6 ‘8 ‘
Ay _4_6_8_,
Ax 2 3 4

Since the slope is constant, the graph is a straight line of the form y = 2x + b.
Substituting x =2, y = 3 we see b =—1. Hence, the equation is y = 2x — 1.

34. The correct answer is (C). Divide both sides by 8.

This now resembles the standard form
x2 y2

P

which is the equation of a hyperbola.

35. The correct answer is (D). Rationalize the denominator by multiplying numerator and denominator

by /2.
V342 V2 _Je-2
V222

36. The correct answer is (B). For the equation Kx? — 4x + K = 0 to have real roots, its discriminant must
be > 0.

16 -4K*>0
16 > 4K?
4>K?

This is equivalent to
IKIS20or-2<K<2

37. The correct answer is (B). In the original solution there are .20 X 10 = 2 quarts of alcohol. After
2 quarts of water are added, the resulting solution has the same 2 quarts of alcohol in 12 quarts of

solution.
2 1 162
12 6 3
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38. The correct answer is (E). Write .212121 ... as the sum of the terms of an infinite geometric
progression.

S =.21+.0021+.000021+---
a=.21land r=.01

_a _ 21 _21
I—r 1-01 .99
s=2_7
99 33

1 —_ —_
39. The correct answer is (D). m£/P= E( ORT—- QS]’)
Letm OS7 =x°
Then m OR7 =360 — x°

Substitute in the first equation.
70 = l(360—)6—)6)
2
Combine terms and multiply by 2.

140 =360 —2x
2x =360-140
2x =220

x=110

40. The correct answer is (A). Assume the water rises to a height of x inches.
Then 15- 18 - x=12-12 - 12 (1 cu ft).
270x =1728
2

x=6—
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41. The correct answer is (C).

P 30 mph
d miles
- 60 mph

total distance
Average rate= ————
total time

. .o.d . ... d
The time going is 30 and the time coming is 50"

The total time is
d d _2d d 3d _d
30 60 60 60 60 20
40d

2d
Average rate=—-= =40 mph

d
20
42. The correct answer is (E).

Sum of roots = —

G

~ —.845

43. The correct answer is (B).

P
e
:
NS
9<
a5 |
R\ Y 7 Q
V
12

Since 15*=9%+ 12%, APQR is aright triangle with a right angle at R. OX = OY =radius of the inscribed
circle, and since OXRY is a square the radius also equals RX or RY.

Let RX=RY=r.
Then PX=9—-r=PZand QY =12-r=0Z

Since PZ +QZ =15

9-r+12-r=15
21-2r=15
r=3
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44.

45.

46.

Part V

The correct answer is (D). If each interior angle is 165°, each exterior angle is 180° — 165° = 15°.

Since the sum of the exterior angles is 360°, there are F =24 exterior angles and therefore 24 sides.

The correct answer is (B).

Y+y+5=7

Subtract y from both sides.

NY+S=T-y

Square both sides.

y+5=(T-y) =49 - 14y +y?
Subtract (y + 5) from both sides,
Y =15y +44=0

(y=1D(y-4=0
y=1lory=4

Substituting in the original equation, we see that only y = 4 checks.

Another method would be to substitute each answer choice into the original equation and see which
one works.

The correct answer is (E). First find the slope of the given line
i + L — 1
47 .53

Multiply the entire equation by (.47) (.53)

S3x + 4Ty = (.47) (53)

y=—1.128x+ .53

A perpendicular line has the negative reciprocal as its slope

-1

m= = +.887
-1.128

(11
Through the point (2, ) 2}

y—y =m(x-x)

()l
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47. The correct answer is (C). By substituting y* = 4x into x> + y* = 25, we obtain x> + 4x - 25 =0

Solve by the quadratic formula.
= —“iT VU6 _ 54 29

One root is positive and the other negative. Since y = +2+/x, the negative value of x gives us imagi-
nary values of y, but the positive value of x gives us two real values of y. Hence, there are rwo points
of intersection.

or
x* 4+ y* =25 is a circle with center at the origin and a radius of 5

y? = 4x is a parabola with vertex at (0,0) open to the right

— 2 points of intersection

48. The correct answer is (A).

BN\ /C

3<" [T

Since AABC ~ AEDC, we may obtain the proportion
dox
6 8

Cross—multiplying 6x =32

x=5l
3
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1 1 L
49. The correct answer is (D). The man does 3 of the job in 1 hour. The son does o of the job in 1 hour.

1 1 3 2h 3 2h
.1 3 L . 2h . 3 2h_,
Together they do P + Y of the job in 1 hour. Therefore, in 3 hours they will do 73

. 2h
complete job together. Therefore, it takes them 3 hours.

50. The correct answer is (C).

APQT = ARST and APST = ARQT

In APQS, PT is a median, since the diagonals of a parallelogram bisect each other. Consequently,
APST and APTQ are equal in area as they have equal bases (ST = TQ) and a common altitude (perpen-
dicular from P to SQ). Therefore, all four triangles are equal in area.
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PRACTICETEST 2

Answer Sheet

Math Level IC

ey

ARCO 1

OCVoONONUWLDWN-=

®®00®
®®O00®
®®O00®
®®O00®
®®O00®
®®O00®
®®00®
®®00®
®®O00®
®®O00®

1
12
13
14
15
16
17
18
19
20

®®O00®
®®O00®
®®O00®
®®O00®
®®00®
®®O00®
®®O006
®@®O00®
®®O00®
®®O00®

21
22
23

25
26
27
28
29
30

®®O00®
®®O00®
®®O00®
®®O0O0®
®®O00®
®®O006
®®O00®
®®00®
®®00®
®®O00®

Mathematics Tests

®®000
®®00®
®®O00®
®®00®
®®O00®
®®O00®
®®O006
®®O0O0®
®®O0O0®
®®O00®

®®O00®
®®O0O0®
®®O00®
®®O00®
®®O00®
®®O00®
®®O006
®®O006
®®00®
®®O00®

Directions: For each question in the sample test, select the best of the answer choices and blacken
the corresponding space on this answer sheet.

Please note:

(a) You will need to use a calculator in order to answer some, though not all, of the questions in this
test. As you look at each question, you must decide whether or not you need a calculator for the
specific question. A four-function calculator is not sufficient; your calculator must be at least a scien-
tific calculator. Calculators that can display graphs and programmable calculators are also permitted.

(b) The only angle measure used on the Level IC test is degree measure. Your calculator should be

set to degree mode.

(c) All figures are accurately drawn and are intended to supply useful information for solving the
problems that they accompany. Figures are drawn to scale UNLESS it is specifically stated that a
figure is not drawn to scale. Unless otherwise indicated, all figures lie in a plane.

(d) The domain of any function f'is assumed to be the set of all real numbers x for which f(x) is a
real number except when this is specified not to be the case.

(e) Use the reference data below as needed.

SAT II Math
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REFERENCE DATA

SoLD VOLUME OTHER
Right circular cone V= %ﬂrzh L=cl V = volume L = lateral area
r = radius ¢ = circumference of base
h = height [ = slant height
Sphere V= gﬂﬂ S=4m?>  V=volume
r = radius
S = surface area
Pyramid V= %Bh V = volume
B = area of base
h = height
PRACTICETEST 2
MATH LEVEL IC
50 Questions ® Time—60 Minutes
1. V132 -12%* = V125,n=
A 1
B) 2
) 3
D) 4
E) 5
2. If f(r) =7t + 12, for what value(s) of ¢ is f(r) > 33?
(A) >3
B) t<3
C) t=3
M) -3<t<3

(E) all values of ¢

3. If (3, —5) are the coordinates of one endpoint of a diameter of a circle with center at (6, 2), the
coordinates of the other endpoint of this diameter are

A) 9,-3)

11
(B) (45»—1zj

© 3.7
™ .7
E) 9,9
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4. What is the approximate slope of a line perpendicular to the line Vx++/5y =22

(A) .67
(B) .93
(C) 1.07
(D) 1.53
(E) 1.82

5. Iffix)=3x—-5and g(x) =x*+ 1, f[g(x)] =
(A) 3x*-5
B) 3x*+6
©C) x*-5
D) 3x2-2
(E) 3x*+5x-2
6. In the right A in figure 6, 60 > r > 45. Which is true of x?
(A) 10<x<102
B) 5<x<53

(©) 10>x>5V2
D) 10>x>5

(E) 5<x<5V2

10

o
X

Fig. 6

7. Two planes are perpendicular to each other. The locus of points at distance d from one of these planes
and at distance e from the other is
(A) 2 lines
(B) 4 lines
(C) 2 points
(D) 4 points
(E) 2 planes

8. The graph of the equation y = —2x + 3 lies in quadrants

(A) TandII only

(B) Iand I only

(C) I and III only

(D) L II, and IV only
(E) II, 11, and IV only

GO ONTO THE NEXT PAGE

ARCO W SATII Math WWW.petersons.com/arco



184 PartV

9. A circle of radius .39 is circumscribed about a square. What is the approximate perimeter of
the square?
(A) .78
B) 1.21
(©) 1.78
D) 2.21
(E) 2.78

10. The set of odd integers is closed under
(A) addition
(B) subtraction
(C) multiplication
(D) division
(E) none of these
11. If 12x + 3I1<9 and 2x + 3 < 0, then
(A) x=>-6
3
(B) x < _E
(C) x<3
D) -6<x<3

3
_6< J—
(E) Sx<

12. The reciprocal of 6 — 2.5 is equal to

3-45
8

3+\/§

8
6+25

41

6—25

56

6+2\/§

56

(A)

(B)

©

D)

(E)

13. If the equation 9x*> — 4Kx + 4 = 0 has two equal roots, K is equal to
(A) =1
B) 2
(© 13
(D) 4
E) 5
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14. How many points of intersection are between the graphs of the equations x> + y>*=7 and x> — y* = 1?
(A) O
B) 1
C) 2
D) 3
(E) 4
15. The sum of all numbers of the form 2K + 1, where K takes on integral values from 1 to n, is
(A) n?
B) n(n+1)
C) nn+2)
D) (m+1)
E) m+DHn+2)

16. Which of the following properties of zero is the basis for excluding “division by zero”?

(A) K+ 0 =K for every integer K
B) K+ (-K) =0 for every integer K
(C) 0isits own additive inverse

(D) K-0=0 forevery integer K

(E) 0is the additive identity

2 2
17. The graph of the hyperbola ;—5—% =1 has no points in the vertical strip between the lines

(A) x=9andx=-9

B) x=3andx=-3

(C) x=25andx=-25

M) x=5andx=-5

(E) x=10and x=-10
18. If P=Eland E=IR, P =

(1) I°R

1

() z

(3) ER
E2
4) =
(A) 1 only
(B) 4 only
(C) 1and4 only
(D) 1 and 3 only
(E) 2 and4 only

GO ONTO THE NEXT PAGE
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19. In APQR, in Figure 19, M is the midpoint ofP_Q, and N is the midpoint of@. MS | PR and NT L PR.
The sum of the areas of AMPS and ANTR is what part of the area of APQR?

(A)
(B)
©
D)

(E)

P[|W N[N A= W[~ | —

Fig. 19

20. A man usually gets from one corner of a square lot to the opposite corner by walking along two of the
sides. Approximately what percent of the distance does he save if he walks along the diagonal?

(A) 27%
(B) 29%
(C) 31%
(D) 33%
(E) 25%

21. Infigure 21, all intersections occur at right angles. What is the approximate perimeter of the polygon?

(A) 20.99
(B) 20.19
(C) 19.38
(D) 19.27
(E) 15.11

\23
Fig. 21
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22. Solve the equation p = A for y.
r+y

A) y=

B) y=

© »=

D) y=

(E) y=

7
23. If 6.12% of T is .43 percent of x, what is the value of x?

(A) 077
B) 77

(C) 7.66
(D) 8.13
(E) 11.49

24. If x is a positive acute angle and tan x = p, cos x is equal to

A [p?+1

®) [y

© 2

i
+

(D) 2

(E) >

GO ONTO THE NEXT PAGE
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25.

26.

27.

28.

29.

Part V

If p 1b of salt are dissolved in g Ib of water, the percent of salt in the resulting solution is

100p
rtq
P
pP+q
100p
q
100g

pP+q
(E) none of these

A)

B)

©

(D)

How many numbers between 131 and 259 are divisible by 3?
(A) 41
B) 42
(C) 43
(D) 44
E) 45

If fix) = x* — 3x + 4, which of the following is an approximation of Af{f{ 3% N)??

(A) —65.32
(B) —18.41
(C) 86.89

(D) 1123.78
(E) 122321

-1

. m .
The fraction ———— is equal to

m +n
(A) m

m
B)

m+n
m+n

©

m
n

D)

m+n
m+n

(E)

m-—n
The graph of the equation 4y? + x? = 25 is
(A) acircle
(B) anellipse
(C) ahyperbola
(D) aparabola
(E) a straight line
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x+1

30. If f(x)= 1 and g(x) =2x— 1, flg(x)] =

A —

B —

© —

D) —

(E)
2x+1
31. A circle of radius x has an area twice that of a square of side a. The equation used to find the radius of
the circle is
(A) ma®>=2x*
B) mx*=2d?
(C) mx*=4a?
D) ma®=4x*
(E) 4mx®=a?

32. In figure 32, the shaded region within the triangle is the intersection of the sets of ordered pairs
described by which of the following inequalities?
A) y<x,x<2
B) y<2x,x<2
©) y<2x,x<2,x>0
D) y<2x,y<2,x>0
(E) y<2x,x<2,y>0

1 1
1
=1

Fig. 32
33. How many digits are in the number (63)'?
(A) 21
(B) 37
(C) 38
D) 39
(E) 63

GO ONTO THE NEXT PAGE

ARCO W SATII Math WWW.petersons.com/arco



190

34.

3s.

36.

37.

38.

39.

Part V

If the roots of the equation 2x? — 3x + ¢ = 0 are real and irrational, a possible value of ¢ is
A -2

B) -1

© 0

D) 1

(E) 2

If the graphs of x — ay = 10 and 2x — y = 3 are perpendicular lines, a =
A) 0

B) -1

< 2

D) 1

E) 2

If a chord 8 inches long has an arc of 120°, the radius, in inches, of the circle is
(A) 4
B) 43
83
(©) i

5
D) %

E) 23

If 4m = 5K and 6n = 7K, the ratio of m to n is
(A) 5.7

(B) 10:21

(C) 14:15

D) 23

(E) 15:14

9 . . . . . .
The formula F = EC +32 relates any Centigrade reading to its corresponding Fahrenheit reading. For

what temperature is the reading the same on both scales?
(A) 40°

B) 0°

(C) —40°

D) -32°

(E) -73°

Which of the following is an approximate root of y = 3x> —17x + 5?
A) -3l1

B) 41

(©) 2.11

(D) 3.56

(E) 5.36
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40.

X -1 ] 0 3 6
y ~1 1 7 13

A linear equation expressing the relation between x and y in the above table is
A) y=2x-1
B) y=2x+1
€) y=2x
D) 2x+3y=5
E) 2x-y=4
41. Find the least number (other than 2) which, when divided by 3, 4, 5, 6, or 7, has a remainder of 2.
(A) 422
(B) 842
(C) 2002
(D) 2522
(E) 5102
8 .9*
2yt
(A) 48
B) 54
(C) 1152
D) 128
E) 72
43. In a class of 250 students, 175 take mathematics and 142 take science. How many take both math-
ematics and science? (All take math and/or science.)
(A) 67
B) 75
(©) 33
(D) 184
(E) cannot be determined from information given

44. The coordinates of vertices P and Q of an equilateral triangle POR are (-5, 2) and (5, 2) respectively.
The coordinates of R may be

(A) (0,5V3)
(B) (0,-53)
(C) (0,2+5V3)
D) (0,73)
(E) (-2,5J3)

GO ONTO THE NEXT PAGE
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45. If r— s > r + s, then
(A) r>s
B) s<0
C) r<o0
M) r>s
(E) s>0

46. In figure 46, for all triangles ABC

(A) mZLx>mZLA
B) mLx<mLA
C) mLx>mLy
D) mLx<mLy
(E) mZD>mZLA

D

Fig. 46

47. Given: All seniors are mature students. Which statement expresses a conclusion that logically follows
from the given statement?

(A) All mature students are seniors.

(B) If Bill is a mature student, then he is a senior.

(C) If Bill is not a mature student, then he is not a senior.
(D) If Bill is not a senior, then he is not a mature student.
(E) All sophomores are not mature students.

48. In figure 48, ABis parallel to C_D How many degrees are there in angle EFG?

(A) 90°
B) 10°
(C) 60°
D) 70°
(E) cannot be determined from information given

E
A 30° B
E
40°
C G D
Fig. 48
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49. The volume V of a circular cylinder of radius r and altitude / is given by the formula V = wr?h. Which,
if any, of the following statements is true?
(A) If both r and / are doubled, V is doubled.
(B) If risincreased by 2, Vis increased by 4.
(C) Ifrisdoubled and £ is halved, V remains the same.
(D) If ris doubled and 4 is divided by 4, V remains the same.
(E) none of these

50. In Figure 50, APQOR has sides 10, 17, and 21 and PS 1 @ The length of ES’ is
(A) 63

®) 6
© 62
D) 3
(E) 8
P
17, 10
Q 21 : R
Fig. 50
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PRACTICETEST 2

Answer Key

Math Level IC
1. C 11. E 21. A 31. B 41. A
2. A 12. B 22. D 32. E 42. E
3. E 13. C 23. C 33. C 43. A
4. A 14. E 24. C 34. B 44. C
5. D 15. C 25. A 35. C 45. B
6. E 16. D 26. C 36. D 46. A
7. B 17. D 27. E 37. E 47. C
8. D 18. C 28. D 38. C 48. D
9. D 19. C 29. B 39. E 49. D

10. C 20. B 30. D 40. B 50. E

Solutions

1. The correct answer is (C). V13> —12> =/169—144 =/25 =5
111125 — (125)1/n _ (53)l/n — 53/n — 51

Since the bases are equal, set the exponents equal.
3.
n
n=3
2. The correct answer is (A). f(t) =7t + 12 >33

Subtract 12 from both sides.

7t>21

>3

3. The correct answer is (E). Call coordinates of other endpoint (x, y).

6:3+x 2:—5+y
2 2

12=3+x 4=-5+y

x=9 y=9

Other endpoint is (9, 9).
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4. The correct answer is (A).

Jlx+ \/gy =2
U

V5 y= —1x+2

poon, 2

NG
slope =m = _—\/ﬁ
7

The slope of a line perpendicular to m :_T\/;_l has a slope of %zﬁﬂ. This is the negative

1
reciprocal of NG

5. The correct answer is (D). fix)=3x—5, g(x)=x>+1
Slg()]=3g(x)]-5
=3(x*+1)-5
=3x"+3-5
=3x* -2

6. The correct answer is (E).

N X r

When r = 60°,
1
=—(10)=5
x 2( )
When r = 45°,
x=%(10)\/5=5\/5

If 60 > r > 45,

S<x<5J2
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7. The correct answer is (B). The locus of points at distance d from one plane consists of two planes

parallel to the given plane and distance d from it.

The locus of points at distance e from the second plane consists of two planes parallel to the
second plane and at distance e from it.
Since the two original planes are perpendicular to each other, the first pair of planes is perpendicular

to the second pair of planes, resulting in 4 lines of intersection.

8. The correct answer is (D).

The graph of y = —2x + 3 has a slope of -2 and a
y-intercept of 3. By setting y = 0, we see that the

x-intercept is 1%. Thus, the graph lies in quadrants I, 11,

and IV only.

9. The correct answer is (D).

O\
9
Y A
45°
v X

X +x7=(78)°
78
X=—

N

Perimeter of square = 4x

= 4(£J ~2.206

N
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10. The correct answer is (C). Let x and y be two odd integers and represent x = 2a + 1 and y =2b + 1.
Where a and b are any integers,

x+y=2a+1+2b+1

=2(a+b+1)= an even number
x—y=Qa+1)—(2b+1)

=2(a—>b) = an even number
x-y=Qa+1)2b+1)=4ab+2a+2b+1

=2QRab+a+b)+1

= an even number + 1 = an odd number

X
; need not be an integer at all.

There is closure of the odd integers only under multiplication.

11. The correct answer is (E). If 2x+3<0,]2x+3|=—(2x+3)
|2x+3[<9
=-2x-3<9

=-2x<12

=x>-6

If2x+3<0,2x<—3andx<—%

Therefore the solution set is represented by

—6Sx<—é
2

1
12. The correct answer is (B). Rationalize the denominator of 6—205

1 6+2J5 _ 6+2V5
6-25 6+245 62_(2\5)2

C6+2V5 64245

36-20 16
16 8

13. The correct answer is (C). If the roots of 9x* — 4Kx + 4 = 0 are equal, the discriminant must be zero.

16K -144=0
16K* =144
K*=9
K =13
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14.

15.

16.

Part V

The correct answer is (E). Make a sketch of the graphs of the two equations.

The graph of x* + y*= 7 is a circle with center at (0, 0) and

radius = /7 ~ 2.6.

The graph of x> — y*= 1 is a hyperbola with intercepts at

(1, 0) and (- 1, 0). Thus there are 4 points of intersection.

The correct answer is (C). As K varies from 1 to n, (2K + 1) becomes 3,5,7,9 ... 2n + 1).
This is an arithmetic progression with first term a = 3, last term / = 2n + 1.

The sum S is given by the formula:

n
S=—(a+!

S@+D

n
S:5(3+2n+1)

n
S=—02n+4

2( n+4)
S=n(n+2)

The correct answer is (D). If we tried to divide a number n by 0, and defined the quotient as a

number K, % =K and K - 0 equals n. But K - 0 is always 0, and we could not get any number 7 as the

product.
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2 2

17. The correct answer is (D). Solve the equation % —% =1 for y.

Multiply by 225.

9x* —25y° =225
25y* =9x* —225
= 9x? —225
25

y= i%\/9x2 —225

y is imaginary if 9x* —225<0
9x* <225

x’ <25

[x|<5
Thus there are no points in the vertical strip between x =5 and x = -5.

18. The correct answer is (C). P=EI, E = IR

Substitute £ = IR in first equation.
P=IR-I=IR (1)

Also, solve second equation for / and substitute in first equation / = z

2
P:E.EZE_ 4)
R R

Only (1) and (4) are possible.
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Part V

19. The correct answer is (C).

Draw @ L PR . The area of APQR = %PR OV

Since MS | | @ ” NT and M and N are midpoints, it follows

that MS = NT = %QV

Also, PS:%PV and TR :%VR

Area of AMPS :%M&PS
1 lQV lPV —lareaofAPQV
2\2 2 4
and Area of ANTRzéNT-RT
1(1 1 1
=—| =0V || =VR | = —area of AROQV
5307 [ 37#) =aracrane

Add these two equalities.

Area of AMPS +ANTR :%area of (APQV +ARQV)

= % area of APOR

20. The correct answer is (B). PO+ QR =2, PR = V2

Distance saved =2 —\/5

2-2
2

x100%

Percent saved =

L2141 0o

= ’556 x100%

=.293x100%
=29.3%=29%
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21. The correct answer is (A).

(3 ovi| |3
V5 V3

V23

The —:\/ﬁ
Perimeter :\/Z+\/§+4\/§+\/§+\/§
=223 +2J5+43
~20.992

22. The correct answer is (D).

_w
l”+y

Multiply both sides by r + y.

p(r+y)=ry
pr+py=ry
pr=ry—py.
Factor the right-hand member.
pr=y(r-p)
Divide both sides by (r — p).

pr
r=p

23. The correct answer is (C).

6.12( 7 43
Rl (U B e,
100 \ 13 100

.03295 =.0043x
x~7.66
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24,

25.

26.

27.

Part V

The correct answer is (C).

Construct a right A with one acute angle = x, and designate the opposite leg as p and the adjacent leg
as 1, so that

tanx:%:p

By the Pythagorean Theorem, the hypotenuse is equal to

{Jp’+1and cos x =

1
Jp'+1

The correct answer is (A). Total amount of solution = (p + g) 1b
Percent of salt =—2—x100

p+q

_100p

pPtq
The correct answer is (C). 131, 132, 135 ... 258, 259
Divide by 3.
44,45 ... 86

There are as many numbers divisible by 3 as there are numbers between 44 and 86 inclusive.
86-44+1=43

The correct answer is (E).
f(x)=x"-3x+4

f(3%j = £(3.3875)=7.39

£(7.39)=36.45
£(36.45)=1223.2
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b

-1

28. The correct answer is (D). ln — =1
mi+nt 11
m n
Multiple by mn.
1
—mn
m n

29. The correct answer is (B). The equation x*>+ 4y? = 25 is of the form

2 2

b’x* +a’y* =a’h* or —2+;:—2:1
which are the standard forms of an ellipse with center at the origin. The graph of the equation is
therefore an ellipse.

30. The correct answer is (D).

x+1
J(x)=——,8(x)=2x-1

x—1
gx)+1 2x-1+1  2x

M= ™ i1 22

31. The correct answer is (B). Let the radius of the circle = x. Then, the area of the circle = 2.

Since the area of the square is a?, the equation expressing the given conditions of the problem is
Xt = 2a*

32. The correct answer is (E). The set of points to the left of the line x = 2 is designated by the inequality
x < 2. The set of points above the x-axis is designated by the inequality y > 0. The set of points under
the line y = 2x is designated by the inequality y < 2x. Hence, the sketched region is designated by the
intersection of the sets described by the inequalities

y<2x, x<2,y>0
33. The correct answer is (C). (63)*' = 6.11155 x 10%
The decimal point is moved 37 places to the right.
This yields a 38-digit number.
34. The correct answer is (B). For the roots of 2x>— 3x+c = 0 to be real and irrational, the discriminant
must be positive but not a perfect square.

HCIICC,9—8C>Oor9>8CorC<1%.

This applies to all listed values except 2. However, C = -2 makes the discriminant 25; C = —1 makes
it 17; C = 0 makes it 9; and C = 1 makes it 1. All are perfect squares except 17. Hence, the only
possible value of Cis —1.
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35. The correct answer is (C). Slopes are negative reciprocals.

x—ay=10 2x—-y=3
x—10=ay 2x-3=y
1 10
y=—x-—
a a
slope isl slope is 2
a thus —a =2
ora=-2

36. The correct answer is (D).

D)

OB =r.

Draw OC | 4B and extend to point D on 4B.
Then DB = 60° and m£ COB = 60°

Thus mZ B = 30°.

In right triangle OBC, it follows that BC = 4" and OC = %

By the Pythagorean Theorem,

7

rP=—+16
4
4r* =1’ + 64
3’ =64
, 64
P
3
ro b
NE]
83
3
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Or, since we have a 30°-60°-90° triangle,

03:2{%}
_83
3

5
37. The correct answer is (E). If 4m =5K, m 3 K

If6n=7K,n=%K

| v

3|3
| |a
=

Divide the numerator and denominator by K and simplify.

m_56_15
n 47 14
38. The correct answer is (C). Let F = C = x, and substitute in

F=§C+32

x:2x+32
5

Multiply through by 5.

S5x=9x+160
—-4x =160
x=-40

39. The correct answer is (E).

y=3x"-17x+5
a=3,b=-17,c=5
L —b++b* —4dac
2a
(1D EJ(17) -43)(5)

. 20)

L 174229

6
x~{.311, 5.36}
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40. The correct answer is (B). Since y = 1 when x = 0, the y-intercept is 1. We see from the table that as
xincreases 1 unit, y increases 2 units, so that the slope of the line must be two. It can be seen also from
the table that the slope is constant, for when x increase 3 units, y increases 6 units, again yielding a
slope of 2. The equation of the line is

y=2x+1

41. The correct answer is (A). Take the product of 3, 4, 5, and 7, which is divisible by 3, 4, 5, 6, and 7.
Now add 2 to this product.

3-4-5-7+2=420+2=422

42. The correct answer is (E).

82 .94 - (2)35 _(32)4 - 915 .38
212.36_ 91236 _212.36
15 A8
:27.3_6:23.32
273
=8-9=72

43. The correct answer is (A).
MATH - 175 SCIENCE - 142 TOTAL NUMBER OF STUDENTS = 250

x = No. of students taking both math and science.

142 - x

science
only

250 = (175 - x) + x + (142 — x)

250 =175+ (142 - x)

250 =317—x
x=317-250=67
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44. The correct answer is (C).

Frt 1T 1rrmi

Q
2) (.2
L1l

T
]
N
~
w
=
(=}

N
=

Since m£ P is 60° and PS = 5, PR = 10 and RS = 53.
Therefore, the coordinates of R are (0, 2 + 53 )
45. The correct answer is (B).
Fr—s>r+s
Add — r to both sides.
—s>5
This can be true only if s is a negative number: s < 0.

46. The correct answer is (A). In the figure, £ x is an exterior angle of the triangle ABC and £ A is a
nonadjacent interior angle. Therefore, for all triangles ABC

mZx>mZLA

47. The correct answer is (C).
(A) states a converse of the original statement and the converse need not follow
(B) is essentially another form of the converse
(C) is the contrapositive of the original and is equivalent to the original statement
(D) is the inverse of the original statement and the inverse need not follow

(E) is notimplied by the given statement
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48. The correct answer is (D).

Birdw FP || 4B || CD
By alternate interior angles of Il lines,

mZEFP =mZ£BEF =30°
and mZGFP=mJZFGD =40°
mZLEFG = mZLEFP + mZGFP
= 30°+40°
=70°
49. The correct answer is (D). If  is multiplied by 2, the effect is to multiply V by 4. If 4 is at the same
time divided by 4, V remains the same.

50. The correct answer is (E).

P
17
h 10
21-x 2 X
Q s :

21
Let RS=x, OS =21 —x, and PS = h.
By the Pythagorean Theorem
h*+ x? =100 and A* + (21 — x)* = 289
Subtract the first equation from the second.
(21-x)> —x* =189
441 -42x+x" —x* =189
441-189 = 42x
252 =42x
x=6
Thus,
h* =100-36
h* =64
h=8
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Answer Sheet

Math Level IC

ey

ARCO 1

OCVoONONUWLDWN-=

®®00®
®®O00®
®®O00®
®®O00®
®®O00®
®®O00®
®®00®
®®00®
®®O00®
®®O00®

1
12
13
14
15
16
17
18
19
20

®®O00®
®®O00®
®®O00®
®®O00®
®®00®
®®O00®
®®O006
®@®O00®
®®O00®
®®O00®

21
22
23

25
26
27
28
29
30

®®O00®
®®O00®
®®O00®
®®O0O0®
®®O00®
®®O006
®®O00®
®®00®
®®00®
®®O00®

31
32
33

35
36
37
38
39
40

Mathematics Tests

®®000
®®00®
®®O00®
®®00®
®®O00®
®®O00®
®®O006
®®O0O0®
®®O0O0®
®®O00®

®®O00®
®®O0O0®
®®O00®
®®O00®
®®O00®
®®O00®
®®O006
®®O006
®®00®
®®O00®

Directions: For each question in the sample test, select the best of the answer choices and blacken
the corresponding space on this answer sheet.

Please note:

(a) You will need to use a calculator in order to answer some, though not all, of the questions in this
test. As you look at each question, you must decide whether or not you need a calculator for the
specific question. A four-function calculator is not sufficient; your calculator must be at least a scien-
tific calculator. Calculators that can display graphs and programmable calculators are also permitted.

(b) The only angle measure used on the Level IC test is degree measure. Your calculator should be

set to degree mode.

(c) All figures are accurately drawn and are intended to supply useful information for solving the
problems that they accompany. Figures are drawn to scale UNLESS it is specifically stated that a
figure is not drawn to scale. Unless otherwise indicated, all figures lie in a plane.

(d) The domain of any function fis assumed to be the set of all real numbers x for which f(x) is a
real number except when this is specified not to be the case.

(e) Use the reference data below as needed.

SAT II Math

209
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REFERENCE DATA

SoLD VOLUME OTHER
1
Right circular cone V= gﬂrzh L=cl V = volume L = lateral area
r = radius ¢ = circumference of base
h = height [ = slant height
Sphere V= %ﬂﬂ S=4m?>  V=volume
r = radius
S = surface area
1
Pyramid V= 3 Bh V = volume
B = area of base
h = height
PRACTICETEST 3

MATH LEVEL IC

50 Questions ® Time—60 Minutes
1. If.0000058 = 5.8 x 10", n=

A) -4
B) -5
© -6
» -7
E) 5

2. Intriangle NJL the measure of angle N is 90° and the measure of angle L is 24°. If NL = 10, what is the

approximate length of JI?

(A) 10.75
B) 10.85
(©) 10.95
(D) 11.05
E) 11.15

3. If4x—-3>x+9, then
(A) x>2
B) x>3
C) x>4
D) 8>x>4
(E) x>0

WWW.petersons.com/arco ARCO W SATII Math



Mathematics Tests _ll

)
4. |—+= -
r S r+s
A) -+
:
® oy
©)

(D)

(E)

“—= Y |uan | X

5. What is the approximate value of (sin 17°)* + (cos 17°)*?
(A) .03
(B) .18
© 72
(D) 1.00
E) 127

6. Infigure 6, m£ P =2 mZ Q and mZ QRS = 108°. Triangle POR is

(A) 1isosceles
(B) right

(C) obtuse

(D) scalene
(E) equilateral

Q

R
Fig. 6

7. For what value or values of y is the equation /y* +27 = 2y satisfied?

(A) £3
B) +3only
(C) —3only
D) +9
(E) +9 only

GO ONTO THE NEXT PAGE
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8. Infigure 8, mZ R>m/ T and RP and TP are bisectors of £ R and £ T respectively. Then
(A) PT<RP
(B) PT=RP
(C) RP+PT>RS+ST
(D) PT>RP
(E) no relationship between PT and RP can be determined from the given information

S

Fig. 8

9. If x°—8 =159, what is the approximate value of x?

(A) 2.67
B) 2.71
(C) 2.78
(D) 2.81
(E) 2.84

10. In figure 10, FGHHK, FHLGH, and GKLHK . 1f FG=5and m/F = r, HK =

(A) 5sin’*r

(B) 5cos’r

(C) 10sin*r

(D) S5sinr

(E) none of these

G

H
Fig. 10
11. If the graph of the equation y = 2x* — 6x + C is tangent to the x-axis, the value of C is
A 3
1

(B) 35

(©) 4

1
D) 45
E) 5
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12. If 3/2x +4 =-375, then x =

(A) -2.03
(B) -1.97
(C) —87
(D) 34
(E) 1.43

V4
13. In the formula 7= 2TE\/; , T and g are constants. If we solve the formula for L,

& =

Tg®
2z
T2
Ar’g
T2
drg’
g7
ar’
14. A point P is 10 inches from a plane m. The locus of points in space which are 7 inches from P and
5 inches from plane m is

B)

©

D)

(E)

(A) aplane
(B) acircle
(C) two circles
(D) a point
(E) two points

15. The equation of the graph in figure 15 is

A) y=x+1
B) y=k-1l
©) y=x+1
D) y=Ik+1l
(E) y=Ix
y
-3/
1
] 1 I T 1 1B X
-3 -2 -1 i 11 2 3
-2
-3
Fig. 15

GO ONTO THE NEXT PAGE
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16.

17.

18.

19.

20.

Part V

Select the correct order for defining the following terms:

[—natural number
[I—imaginary number
III—rational number
IV—integer

(A) L1V 11, 11

B) LI II, 1V

(C) LILIL IV

D) IV, LI I

(E) LIV,II I

If the reciprocal of y — 1 is y + 1, y equals
A) -1

B) +1

© 0

D) =*1

(E) none of these

In a right triangle having angles of 30° and 60°, the 60° angle is bisected. What is the ratio of the
segments into which the angle bisector divides the opposite leg?

(A) 23

B) 34

© 12

D) 3:5

E) 2:5

The equation 4y? — 3y + C = 0 has real roots. The value of C for which the product of the roots is a
maximum is

A) —

(o)}

(B)
©

(D)

Alw \o|.|>.|>|\c>>—‘|

|
[SSRINN

(E)

The sum of all the even numbers between 1 and 51 is

(A) 1300

B) 650

(©) 325

D) 675

(E) none of these
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b b+d
22. The equation of the locus of points equidistant from P(— 2, — 3) and Q(- 2, 5) is
A) y=1
B) y=-1
) x=1
D) x=-1
E) y=-x

23. Iff(X) = i—j, what is the value off(f[f(f(gjjj] ?

A) 4
B) 0
© 6
D) 13
E) 7

24. The base of a triangle is 16 inches and its altitude is 10 inches. The area of the trapezoid cut off by a
line 4 inches from the vertex is

(A) 1344

B) 67.2

(C) 38.6

D) 72

(E) not determined from the information given

25. The locus of the centers of all circles of given radius 7, in the same plane, passing through a fixed
point P, is
(A) a straight line
(B) two straight lines
(C) acircle
(D) two circles
(E) apoint

GO ONTO THE NEXT PAGE
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26. The number of distinct points common to the graphs of x* + y>* =4 and y* = 4 is
A 0
B) 1
© 2
D) 3
(E) 4

27. Given the statement: All seniors are mature students. The statement that negates this statement is:

(A) All non-seniors are mature students.

(B) Some non-seniors are mature students.
(C) No seniors are mature students.

(D) All seniors are immature students.

(E) At least one senior is an immature student.

28. For what approximate value of ¢ is the parabola y =2.8x" — Vsx+e tangent to the x-axis?

(A) .35
(B) .45
(C) .55
D) .65
E) .75
29. The set of y-values that satisfies the inequality [y — 5| < 6 is
A 1<y<ll
B) y>11
© y<l11
M -1<y<l1l
E) Iyl<5

. 5 5
30. The equation » + — =1+——has
r—1 r—1

(A) no root

(B) one integral root

(C) two equal roots

(D) two unequal, rational roots
(E) infinitely many roots

1 2
31. A cylindrical tank is 5 full. When 6 quarts are added, the tank is 3 full. The capacity of the tank, in

quarts, is
A) 18
B) 24
(©) 36
D) 40
(E) 48
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32. The diameters of two wheels are 10 in. and 14 in. The smaller makes 50 more revolutions than the
larger in going a certain distance. This distance, in inches, is
(A) 3500
B) 1750
(C) 1750m
(D) 3500m
(E) none of these

33. The graphs of the equations 2x —3y =5 and 4x — 6y =7

(A) form an acute angle
(B) intersect in two points
(C) are parallel lines

(D) are coincident lines
(E) are perpendicular lines

34. In figure 34, what is the approximate length of side JL?

(A) 541
B) 535
(C) 527
(D) 5.23
(E) 5.14
J
6.2
X
i
N 3.14 L
Fig. 34

GO ONTO THE NEXT PAGE
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35.

36.

37.

Part V

In Figure 35, Circles O and O’ are internally tangent to each other. Circle O’ passes through the center
of O. If the area of circle O is 16, the area of circle O” is

&) 2/

B) 2

©) 2/x

D) 4z
(E) 4

Fig. 35

In the right triangle in figure 36, z=26 andx—y=14.x+y =
A) 17
B) 34
© 30
(D) 32
(E) 28

y
Fig. 36

A circle is inscribed in a square and then a smaller square is inscribed in the circle. The ratio of the
area of the smaller square to that of the larger square is

(A) 14
®B) 2:2
) 12
™) . \/E

E) 23
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38. filx)=x-— l ,then f(l] =
X X

L fx)
I fi—)
L —fx)
1
S(x)

(A) TandII
(B) IlandIII
(C) IIand 1V
(D) I only
(E) HandIV

1V:

39. Which one of the following is an irrational number?

(A) Y27
B) 23v2+248)
© 21

276

1 |25
(D) 5'\/;

2J5
N

40. Quadrilateral PQORS is inscribed in a circle of radius 10. If angle POR measures 150°, and L is the
length of arc POR, then

(A) L<10

B) 10<L<10.5
(C) 105<L<11
D) 11<L<12
(E) L>12

41. If S represents the set of all real numbers x such that 1 < x < 3, and T represents the set of all real
numbers x such that 2 < x < 5, the set represented by S M 7T'is
(A) 2<x<3
B) 1<x<5
(C) x<5
M) x=>1
(E) none of these

42. Which of the following is an approximate of a zero of the equation x2— 3x =7?
(A) 454
B) -1.54
(©) 1.54
D) 3.54
(E) 554

GO ONTO THE NEXT PAGE
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43. A boy grew one year from a height of x inches to a height of y inches. The percent of increase was
100y =x)
y
100(x - y)
X

y—x
X
100(y — x)
X
Xy
Cx

A)

(B)
©

(D)

(E)

44. In figure 44, how are the coordinates of P related?
A x<y
B) x>y
©) x=y
D) x<y
E) xy=1

Q(6,6)

oP(x,y)

Fig. 44

45. A boy wishes to cut the largest possible square out of a piece of cardboard in the shape of a right triangle,
with legs of 8 inches and 12 inches as shown in figure 45. The side of the square, in inches, is

(A) 4
B) 5
(C) 48
(D) 45
(E) 43

Fig. 45
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Questions 46-50 pertain to the following situation: Two cubes have edge lengths in the ratio of 2:3
respectively.

46. The ratio of their surface areas is

@ 5
®) o
© 3
® 2
® 2
47. The ratio of their volumes is
@ ;5
®) o
© 3
® 2
® 2

48. The ratio of the sum of the lengths of the edges of the smaller to the sum of the lengths of the edges
of the larger is

N

A -
(B)

©

(D)

(E)

Sls &S 8le e

GO ONTO THE NEXT PAGE
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49. The ratio of the length of the diagonal of a face of the first cube to the length of the diagonal of a face
in the second is

@ 3
®) o
© 3
o
® 2

50. The ratio of the length of a diagonal of the first cube to the length of the diagonal of one of its faces
is

@ 3
®) o
© 3
o
® 2
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Answer Key

Math Level 1C

The correct answer is (C). .0000058 =5.8 x 10"=5.8%x 10 n=-6

1. C 11. D 21. D 31. C
2. C 12. A 22. A 32. C
3. C 13. E 23. C 33. C
4. E 14. B 24. B 34. B
5. D 15. D 25. C 35. E
6. A 16. A 26. C 36. B
7. B 17. E 27. E 37. C
8. D 18. C 28. B 38. B
9. C 19. A 29. D 39. C
10. A 20. B 30. A 40. B
Solutions
1.
2. The correct answer is (C).
J
X
24° n
L 70 N
cos 24°=E
X
10
X =
cos 24°
~10.946
3. The correct answer is (C).

4x-3>x+9
4x—x>9+3
3x>12
x>4

ARCO W SATII Math

41.
42,
43.
44.
45.
46.
47.
48.
49.
50.

maoOQwW»> QI W >

Mathematics Tests

RR3S

WWWw.petersons.com/arco



224  PartV

4. The correct answer is (E).

(b £

rs  r+s /SM s

5. The correct answer is (D).

(sin 17")2 +(cos 17")2
=sin’ (17°)+cos’ (17°)
=sin’@ + cos’0
=1
6. The correct answer is (A).

mZLQRS =mZLP +mZLQ

=2mZQ + mZQ
108° =3mZLQ
mZQ =36°
msZP =72°

mZR = 180° - mZQRS = 180° - 108° = 72°
mZP =mZR, so APOR is isosceles

7. The correct answer is (B).

V' +27 =2y
Y +27=4y"
27=3y"

y =9
y=13

Check y =3

N9+27 = 6,\/% = 6, which checks.

Check y =-3.

N9+27 = —6,\/; = —6, which does not check.
Hence only +3 is a solution.

1 1
8. The correct answer is (D). Since mZR > m/T, EmLR > EmLT or mZPRT >m/PTR. In APRT,
PT >RP.

9. The correct answer is (C).

X =167
1

x=(167)>

~2.783
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10. The correct answer is (A).
From AFGH, GH =5 sin r.
Since £ FGK is aright angle, mZ HGK = r.
In AHGK, HK = GH sin r or HK = 5 sin? r
11. The correct answer is (D). The roots of 2x*> — 6x + C = 0 are equal and the discriminant is equal to 0.
b* —4ac=0
36-4-2-C=0

36=8C

c=4t
2

12. The correct answer is (A).

Yox+4=-375
2x+4=(-375)°
2x ~ —4.0527
x~-2.026

13. The correct answer is (E).

T=27r\/Z
g

. . L
Squaring, we obtain 7° = 471* - =
g

T2
4z

14. The correct answer is (B). The locus of points 7" from P is a sphere of radius 7". The locus of points
5" from m consists of two planes above and below m. The sphere intersects only the upper plane in
a circle.

15. The correct answer is (D). The right branch of the graph has slope 1 and y-intercept of 1.
Hence, its equation is y = x + 1.

To the left of x =—1, this line, y = x + 1, continues below the y-axis. We reflect it above the x-axis by
making the equation y = |x + 1I.

16. The correct answer is (A). We first define natural numbers, then integers, to include negative num-
bers, then rational numbers, and then imaginary numbers.

GO ONTO THE NEXT PAGE
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17. The correct answer is (E). Ll =y+1
y—

I=(y+D(y-)=y"-1
2=y2

y=12

18. The correct answer is (C).

Let RS = a. Since APSR is isosceles, PS = a.

In right APOS, OS =§
o1
SR 2

19. The correct answer is (A). -3y + C=0

Since the roots are real,
9-16C >0
or9>16C

c<
16

e . . 9
The product of the roots is e and this is a maximum when C = 3

20. The correct answeris (B).2+4+6+ ... +50

S=§(a+1)

25
=—(2+50
S (2+50)

22-52:650
2

b
21. The correct answer is (D). If % = 2, by cross-multiplying, ad = bc. Therefore it is not possible for% =—.
C

22. The correct answer is (A).

(x+2)2+(y+3)2 :(x+2)2 +(y—5)2
YV +6y+9=3"-10y+25
16y =16
y=1
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23. The correct answer is (C).

x+1
Sx)="—
f(% -4
£(-4)=6
7(.6)=-4
£(-4)=6

24. The correct answer is (B).

4"
b 10"

6"

'I 6||

b_16
4 10
64 _

=2 =64
10

1
A==h(b+b'
Lh(b+0)

A=%606+6@

=3224
=67.2 in’

25. The correct answer is (C). The locus of the centers is a circle with P as center and r as radius.
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26. The correct answer is (C). The graph of x* + y* =4 is a circle of radius 2 with center at the origin. The
graph of y? = 4 consists of two horizontal lines, y = +2 and y = 2. These lines are tangent to the circle
at (0, 2) and (0, —2). There are two points in common.

27. The correct answer is (E). If “at least one senior is an immature student,” it is false that “all seniors
are mature students.”

28. The correct answer is (B). Tangent to the x-axis means the roots are real and equal.

Therefore, b> — 4ac =0

a=238, b:—\/g c=c

2
(—V5) —4@8)c=0
11.2¢=5

S
11.2

c= ~ 4464

29. The correct answer is (D). If y>5,y—5<6andy< 11
Ify<55-y<6,—-y<landy>-1

The set of values is -1 <y < 11.

5
30. The correct answer is (A). If we subtract 1 from both sides of the equation, it appears that » = 1.
e

5 . .
But 1 is not defined for r = 1. Hence, there is no root.

31. The correct answer is (C).

Let x quarts = capacity.

1 2
2/3 Ex+6=§x
3x+36=4x

36=x

6 qts

32. The correct answer is (C). Let N = no. of revolutions made by the larger wheel.

m = N = 2 distance = 125 x circumference
14 N+50 7 —125x14r
7N =5N +250
2N =250 =17307
N =125

33. The correct answer is (C). These graphs have the same slope but different y-intercept. Hence, the
graphs of the equations are parallel lines.
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34. The correct answer is (B).
X+ (3.14)* = (6.2)°
x*=38.44-9.86
x=15.346
35. The correct answer is (E). The radius of O’ is one-half that of O. Therefore, the area of circle O’ is

i that of O. The area of O’ is % of 16, or 4.
36. The correct answer is (B).

2

x> +3> =26, x —y = ldorx = 14 + y
14 +y) +y* = 26°
14> + 28y +y* +y° = 26
2y* + 28y + 196 = 676
Y+ 14y + 98 = 338
¥+ 14y — 240= 0
y+24)y -10=0

y =—24o0ry =10

Alternate solution:
X+ y2 =26?
(x=y)" =14

X' +y —2xy =14

Substitute x2 + y? = 262

26> —2xy =147
2xy =26 —147
2xy =676-196 = 480
(x+y) =x"+2xp+)°
=26 +2xy
=676+ 2xy

Substitute 2xy = 480 from above.

=676+480
=1156

x+y=+1156 =34
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37. The correct answer is (C).

The smaller square is made up of 4 congruent triangles, and the larger square is made up of 8 congruent
triangles. The ratio of their areas is 1:2.

38. The correct answer is (B).
1
fx)=x——
X
()1
X X
fen=—v+i=lox
X X
1
Hence, f(—) = f(-x)
X
I 1
Also, —f(x) = —x+—==—x
X X

I [l) =1l and III

X
. 3JI18 3 18 3 L. . . .
39. The correct answer is (C). % "o\ E\/g which is an irrational number. The other choices are

all rational.

40. The correct answer is (B).

Minor POR=L
If 2SR =300°, POR= 60°
L:QQW-IO
360
_ 1 o 10T
6 3
10-3.14
3
10< Z<10.5

=10.4
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41. The correct answer is (A).

The set S N T consists of all real numbers x such that 2 < x < 3.
42. The correct answer is (B).

x*-3x-7=0
a=1,b=-3,c=-7

_ —b++b* —4dac

2a
D3 -40ED)

2(1)
_3#437

2
3+\/§ 3—@
> =-1.54

=~ 4.54
2

X

43. The correct answer is (D).

1n(.:re.ase -100
original

% increase =

_y—x .100:100(y—x)
X X

The correct answer is (B). For any point on line OQ the abscissa equals the ordinate. Since P is to the

44.
right of the line x =y, it follows that x > y.
45. The correct answer is (C).
p Since APST ~ ATVR,
d 12-x  x
12— ¥ o 8
2 _ —_ —_
12ﬂ s X T x =12-x)(8—-x)
x> =96-20x + x’
x X 20x =96
N X 8-—x R x=4.8
\ \ /
\(
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46. The correct answer is (A).

S_2_4
S 39
47. The correct answer is (B).

v 2 8

Vo327

48. The correct answer is (C).
122 2
12-3 3

49. The correct answer is (C).
d_2nh 2
d 32 3

50. The correct answer is (E).

D_2V3 _\3
d 22 V2
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PRACTICETEST 4

Answer Sheet

Math Level IC

ey

ARCO 1

OCVoONONUWLDWN-=

®®00®
®®O00®
®®O00®
®®O00®
®®O00®
®®O00®
®®00®
®®00®
®®O00®
®®O00®

1
12
13
14
15
16
17
18
19
20

®®O00®
®®O00®
®®O00®
®®O00®
®®00®
®®O00®
®®O006
®@®O00®
®®O00®
®®O00®

21
22
23

25
26
27
28
29
30

®®O00®
®®O00®
®®O00®
®®O0O0®
®®O00®
®®O006
®®O00®
®®00®
®®00®
®®O00®

31
32
33

35
36
37
38
39
40

Mathematics Tests

®®000
®®00®
®®O00®
®®00®
®®O00®
®®O00®
®®O006
®®O0O0®
®®O0O0®
®®O00®

®®O00®
®®O0O0®
®®O00®
®®O00®
®®O00®
®®O00®
®®O006
®®O006
®®00®
®®O00®

Directions: For each question in the sample test, select the best of the answer choices and blacken
the corresponding space on this answer sheet.

Please note:

(a) You will need to use a calculator in order to answer some, though not all, of the questions in this
test. As you look at each question, you must decide whether or not you need a calculator for the
specific question. A four-function calculator is not sufficient; your calculator must be at least a scien-
tific calculator. Calculators that can display graphs and programmable calculators are also permitted.

(b) The only angle measure used on the Level IC test is degree measure. Your calculator should be

set to degree mode.

(c) All figures are accurately drawn and are intended to supply useful information for solving the
problems that they accompany. Figures are drawn to scale UNLESS it is specifically stated that a
figure is not drawn to scale. Unless otherwise indicated, all figures lie in a plane.

(d) The domain of any function f'is assumed to be the set of all real numbers x for which f(x) is a
real number except when this is specified not to be the case.

(e) Use the reference data below as needed.

SAT II Math
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234 PartV
REFERENCE DATA
SoLD VOLUME OTHER
1
Right circular cone ¥V = gﬂrzh L=cl V = volume
r = radius
h = height
Sphere V= %ﬂﬂ S=4m?>  V=volume
r = radius
S = surface area
1
Pyramid V ==Bh V = volume
B = area of base
h = height

PRACTICETEST 4
MATH LEVEL IC

50 Questions ® Time—60 Minutes

1. The equation y + \/ﬁ —¢6 has
(A) two real roots
(B) only one real root
(C) no real roots
(D) one real root and one imaginary root
(E) only one imaginary root
at

2. Ifs=

0=
a+t

as

(A)
B)
©

D)
as
(E) none of these

a—=s
as

a+s
a—s

as
a+s

Www.petersons.com/arco

L = lateral area
¢ = circumference of base
[ = slant height
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3. Infigure 3, what is the approximate area of triangle NJL?
(A) 35
B) 53.72
(C) 57.72
(D) 80.53
(E) 11544

23° i

Fig. 3

4. The set of points in space 4 inches from a given line and 4 inches from a given point on this line is

(A) aset consisting of two points
(B) a set consisting of four points
(C) aset consisting of two circles
(D) the empty set

(E) acircle

S. The multiplicative inverse of —1 + \/5 is
A) -1-42
B) 1-+2
(©) 1+42
D)

(E) 2-+2

6. Given equilateral triangle ABC of side 5. The midpoints of the sides are joined to form ADEF, the
midpoints of ADEF are then joined to form AGHI, and this process is continued infinitely. The sum of
the perimeters of all the triangles formed is
(A) 30
B) 25
(©) 35
(D) 38
(E) 40

7. 1If the graphs of the equations 2x + 5y =7 and 6x + cy = 11 are parallel lines, c is equal to
(A) 3
B) 5
©) 10
D) 12
(E) 15

GO ONTO THE NEXT PAGE
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8. On the line y = 2x — 1, what is the approximate distance between the points where x = 1 and x = 2?

(A) 224
(B) 227
(C) 231
(D) 2.42
(E) 2.45

9. In the formula s = % gt*, where g is a constant, the effect of tripling the value of 7 is to

(A) triple the value of s

(B) multiply the value of s by 9
(C) multiply the value of s by 6
(D) multiply the value of s by 36
(E) multiply the value of s by 9g

10. In a triangle with sides of 7 and 9, the third side must be

(A) more than 16

(B) between 7 and 9
(C) between 2 and 16
(D) between 7 and 16
(E) between 9 and 16

11. Lines p and ¢ are two parallel lines in space. How many planes may be drawn that contain p and are
parallel to g?

(A) none

(B) one

(C) two

(D) three

(E) an infinite number

12. Given APQR, in Figure 12, mZP = 70°, OS bisects 20, and £ bisects £ R. m/ § =

(A) 110°
(B) 115°
(C) 120°
(D) 125°
(E) 130°

Fig. 12
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13. A rectangular garden with dimensions « and v is bordered by a walk of uniform width w. The area of
the walk is

(A) 4w?

B) 2w(u+v)
©) uw+rwyv+w)

D) w+w)v+w)— uv
E) (u+2w)v+2w)—uv

14. In figure 14, RSLS7, PT =40, and PR = RS = 15. ST =

A)
(B)
©
D)
(E)

P

10
15
20
25
28

Fig. 14

15. A right circular cylinder of height / is inscribed in a cube of height 4 so that the bases of the cylinder
are inscribed in the upper and lower faces of the cube. The ratio of the volume of the cylinder to that
of the cube is

A)
(B)
©
D)
(E)

T4
4:
3:4
2:3
m:1

ARCO 1
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16. In figure 16, altitude RH = 15 and ST is drawn parallel to OP . What must be the length of E/ so that the
area of ARS7 = % the area of ARQP ?
A 5
B) 5V3
©) 5V2

D) 7
(E) cannot be determined from the information given

R

Q=

Fig. 16
17. If p — g > 0, which of the following is true?
(A) Ifg=0,thenp<0
B) Ifg<0,thenp<0
(©C) Ifp>0,theng>0
D) Ifg=0,thenp>0
(E) Ifg<l1,thenp>1

18. In figure 18, chords P_Q and RS intersect at 7. If mZR = 50° and mZP = 46°, the number of degrees
in minor arc PR is
(A) 84
(B) 168
(C) 42
D) 130
(E) cannot be determined from the information given

Fig. 18

19. If fix) =3x -2 and gx) =7, flgx)] =
(A) 21x-2
B) 7
© 19
D) 7x-2
(E) 13
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20. What is the approximate y-intercept of the line whose equation is ++3— \B ( V= 5) =02

(A) 643
B) 6.53
(C) 6.63
(D) 6.73
(E) 6.83

21. What is the approximate circumference of a circle whose area is 7.27

(A) 9.51
(B) 9.15
(C) 7.20
(D) 4.13
(E) 3.14

22. In ASTU, m£ T =70°, ST =4, and TU = 5. Which of the following conclusions may be drawn?

(A) mzsZU=55°

B) m«S>55°

(C) SU=6

(D) m«LU>55°

(E) mLS:m£LU=5:4

TLZO U

23. If d varies directly as the square of ¢ and if d = 18 when ¢ = 3, the value of d when =5 is

(A) 40
B) 45
© 50
D) 55
(E) 60

24. If the graphs of the equations x* + y* = 4 and x* — y* = 9 are drawn on the same set of axes, the number

of intersections of the curves is
(A) 4

B) 3
© 2
D 1
(E) 0

ARCO W SATII Math
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25. If 3" =i,n:
81
A 0
B) 1
© 2
D) -2
(E) —4

26. What is the approximate radius of the circle whose equation is (x -3 )2 +(y+ 2)2 =117

(A) 1.71
(B) 233
(C) 3.32
(D) 3.85
(E) 427

27. Water is poured from a full right circular cylinder of height 3 ft and radius 2 ft into a rectangular tank
whose base dimensions are 7 ft by 1 ft. Approximately, to what height, in feet, will the water rise
(assume no overflow)?

(A) 5.49
(B) 5.39
(C) 5.34
(D) 5.29
(E) 5.24

28. If fix) = 5x—3and fif) = 7, ¢ =
A) 0
B) 1
©) 2
D) 32
(E) 2

29. If the fraction % >2 where a and b are positive, then

(A) 2a=2b
B) a>b
(C) a>2
(D) a>2b
(E) 2b>a

30. The ratio of the sides of 2 similar cubes is 3:4. The difference of their volumes is 296. The side of the
smaller cube is

A) 8
®) 9
© 3
D) 4
(E) 6
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31. How many numbers in the set {—6, —3,0,3,6} satisfy the inequality 12x — 4l < 11?
A) 0
B) 1
© 3
(D) 4
E) 5
32. How many multiples of 3 are between 23 and 827
A) 19
®B) 20
© 21
D) 22
(E) 23

2

33. The graph of the equation x’ +yT =1is
(A) anellipse
(B) acircle
(C) ahyperbola
(D) a parabola
(E) two straight lines

34. If cosx=mand 0 <x < 90° tan x =

[S)

(A) l:nm
m
® J
(©) l—ll;im2
m
(D) 1+m?
(E) l—mm

GO ONTO THE NEXT PAGE
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35. Which pair of points in figure 35 must be joined to produce a line with slope of —17?

(A) PandQ
(B) Rand S
(C) PandR
D) Qand S
(E) QandR

y

44

+3

L

-+ 1 oQ

4-2 R
S« 13
44

Fig. 35

1+1¢

36. 1f /(1) =1/ (1) =

1
(A) ﬂ
B) f(l_t)
© 1}

o (-
®) 14510

37. Let x be the angle formed by the diagonal of the face of a cube and the diagonal of the cube, drawn
from the same vertex. cos? x =

1
(A) 3
®)
3
© 2
3
(D) 3
2
(E) 3
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38. The vertices of a triangle are (2, 0), (-2, —1), and (3, —4). The triangle is

(A) right scalene

(B) isosceles right

(C) equilateral

(D) scalene but not right
(E) none of these

39. An illustration of the associative law for multiplication is given by
A [lx5jx8 —lx(5><8)
A |3 3
1 1
(B) —x5x8=—x8x5
3 3

©) l><5+l><8:l><13
3 3 3

D) %x5x8:(%x5jx(%x8j
(E) none of these

40. The graph of the equation x> + y*> = 169 is a circle. Which of the following points is outside the circle?

A) 5, 12)

B) 9,9

(© 1L,5)

D) (10, 10)

(E) none of these

41. The statement sin x — cos x = 0 is true for

(A) no values of x

(B) all values of x

(C) more than two values of x, but not all values
(D) only one value of x

(E) only two values of x

42. A rectangular piece of cardboard is 40 in. wide and 50 in. long. Squares 5 in. on a side are cut out of
each corner, and the remaining flaps are bent up to form an open box. The number of cubic inches in
the box is
(A) 1,200
B) 7,875
(©) 6,000
(D) 8,000
(E) 10,000

GO ONTO THE NEXT PAGE
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43.

44.

45.

45.

47.

Part V

If p—qg=¢q-p, whenp, q#0, then
A) p-g=1

B) p+g=1

(©) p=2q

D) pg=1

V4
E) —=1
(E)

(n+2)!

7
Let |n| be defined as W What is the value of ?

(A) 4.4
(B) 8.4
(€) 124
(D) 16.4
(E) 204

What is the value of x for the following system of equations?

Gry=5
2x+3y =5

(A) 1.59
(B) 1.69
©) 1.79
D) 1.89
E) 1.99

To prove x > y, we may first show that the suppositions x < y and x = y lead to conclusions that
contradict given conditions. Such a proof is called

(A) circular reasoning

(B) proof by induction

(C) indirect proof

(D) reasoning from a converse
(E) proof by analogy

R is the set of all positive odd integers less than 20; S is the set of all multiples of 3 that are less than 20.
How many elements are in the set R N S?

A 0

B) 1
© 2
D) 3
(E) 4
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48. If 3% =200, x is between

(A) Oand|1
(B) land2
(C) 2and3
(D) 3and4
(E) 4and>5

49. If the graph of y = x2 — 3x + K is tangent to the x-axis, the roots of x> — 3x + K could be
(A) imaginary
(B) real, equal, and rational
(C) real, unequal, and irrational
(D) real, unequal, and rational
(E) not determinable from the information given

50. If log 81 =4,x=

A 1
B) 2
© 3
D) 4
E) 5
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PRACTICETEST 4

Answer Key

Math Level IC
1. B 11. E 21. A
2. A 12. D 22. B
3. C 13. E 23. C
4. E 14. C 24. E
5. C 15. A 25. D
6. A 16. B 26. C
7. E 17. D 27. B
8. A 18. E 28. C
9. B 19. C 29. D

10. C 20. D 30. E

Solutions

1. The correct answer is (B).

Check y = 8.

8+/4=6
8 + 2 =6 (no check)
Check y = 5.

5+/1=6 (check)

31. D 41. C
32. B 42. C
33. A 43. E
34. A 4. B
35. C 45. E
36. A 46. C
37. E 47. D
38. B 48. C
39. A 49. B
40. D 50. C
y+4y—4=06
\/)?4 =6—y

y—4=36-12y+)"

Y =13y+40=0
(y=8)(»y-5=0

Hence, there is only one real root; y =5

Www.petersons.com/arco
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2. The correct answer is (A).

at
S =
a+t

sa+ st =at

sa = at — st
sa=tla—s)

as
=

a—s

3. The correct answer is (C).

7
23° ]
X
tan 23° = Z
X
X = / ~16.491
tan 23°
A :lbh
2
1
:5(16.491)(7)
~57.72

4. The correct answer is (E). The locus of points 4" from a given line is a cylindrical surface of radius
4" with the given line as axis. The locus of points 4" from a given point is a sphere of 4" radius with
the given point as center. The intersection of these two loci is a circle.

5. The correct answer is (C).

1 _—1—\5:—1—\5:1+\/§
1442 —1-42 0 1-2
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6. The correct answer is (A). The sum of the perimeters is

S:15+175+1—5+1—5+...

This is an infinite geometric progression with @ = 15 and r = 5

§=_2
—-r
G- 151
1——
2
15
T
2
S =30

7. The correct answer is (E). If the lines are parallel, they must have the same slopes. Since 6 =3 - 2,

Cc=3-5=15.
8. The correct answer is (A). y
1 23)
b y=2x-1
an a Y =11
——t ——t x 1 !
/ 2 3 =123
A.

9. The correct answer is (B). Since 7 is squared in the formula, s = % gt*, the effect of tripling the value

of t would be to multiply s by 9.
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10. The correct answer is (C). If x is the third side, x <7 + 9 or x < 16. Also x> 9 — 7 or x > 2. x must be
between 2 and 16.

11. The correct answer is (E). If line p is parallel to line ¢, then any plane containing p will either
contain g or be parallel to it. There is an infinite number of such planes.

12. The correct answer is (D). Since mZ P = 70°, mZPQOR + mZ PRQ = 110°. Since these latter two
angles are bisected, m£ SOR + mZ SRQ = 55°. Therefore, in AQSR, m£ S = 180° — 55° = 125°.

13. The correct answer is (E). VoW

u+2w u e—s]

The area of the large rectangle is (u + 2w)(v + 2w)
The area of the small rectangle is uv.
The area of the walk is (u + 2w)(v + 2w) — uv.

14. The correct answer is (C). Since PT = 40 and PR = 15, RT = 25. Because RS = 15, ST = 20, since
triangle RST is a 3-4-5 right A.

15. The correct answer is (A).

]
i

The diameter of each base of the cylinder is 4.

2
. T
Hence, the area of each base is 1

2

h "
4

The volume of the cylinder is

The volume of the cube is /#’. Hence, the ratio of cylinder to cube is m:4.
16. The correct answer is (B). Let RJ = x.

Area of ARST RJ?

Since A RST~ A RQP, = 5
Area of AROP RH

x° X 1

or
3 155 15 3
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17. The correct answer is (D). If in p — ¢ > 0 we let g = 0, it follows that p — 0> 0 or p > 0.

18. The correct answer is (E). From the information given, we can determine any of the angles at 7.

—

However, since we do not know S¢ and cannot compute it, it follows that there is not enough

information to compute ZA.

19. The correct answer is (C). fix) =3x -2, g(x) =7
Slg(x)]=3[g(x)]-2
=3.7-2=19
20. The correct answer is (D).

Method 1:

x+3-3(y-5=0
U
\/g(y—S):x+3
5. x+3
SN
_x+3

"5

the y-intercept is [i+ 5] ~6.73

NG

+5

Method 2: To find the y-intercept, let x =0

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

—\/§y+5\/7:—3
e 5\3 +3
V3
~6.73

21. The correct answer is (A).

A=mr*=72
7.2

r=,—~15139
Vi3

C =2zr=27(1.5139)
~9.512
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22. The correct answer is (B).
KfmsLT=70°, mLS+mZL U=110°
Since TU > ST, mZ£ S>m~ZL U
mZ S > 55°.

23. The correct answer is (C).

d=Kr
18=9Y
K=2
d=2¢

When t=5,d=2-25
d=50

24. The correct answer is (E). The graph of x> + y> = 4 is a circle of radius 2 with center at the origin. The
graph of x> — y*= 9 is a hyperbola with the x-axis as transverse axis and center at the origin; its
x-intercepts are (3, 0) and (-3, 0). Hence, the curves have no intersections.

25. The correct answer is (D).

n=2 1 1

3}172:34
n—2=-4
n=-2

26. The correct answer is (C).
(x=h) +(y= k) =77
(x—\/§)2 +(y+2)7 =11
Center: (\/5,—2)
r=+11~332

27. The correct answer is (B).

=zrh=n(2)’(3) =127
=[-w-h-=7(1)(h)

I/cy] inder
rectangular tank

70)(h) =127

h =1277[z 5.386 ft
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28.

29.
30.

31.

32.

33.

34.

Part V

The correct answer is (C).

f(x)=5x-3and f(t)=7
f@)=5t-3="7

5t=10

t=2

The correct answer is (D). % >2 and a and b are positive. Multiplying both sides by b, a > 2b

The correct answer is (E). Let the sides of the two cubes be represented by 3x and 4x.

(4x)’ —(3x)’ =296
64x’ —27x’ =296
37x’ =296

x =8

x=2

3x=6

The correct answer is (D). If 12x - 31 < 11,

-11<2x-3<11
—8<2x<14
4 <x<7

All numbers in the given set are in the interval except —6. Thus, four values in the set satisfy the
inequality.

The correct answer is (B). 23, 24 ... 81, 82
The first multiple of 3 is 24 and the last 81. When divided by 3 these numbers give 8 and 27.
Between 8 and 27 inclusive are 20 numbers. Hence, there are 20 multiples of 3.

2 2

The correct answer is (A). E A graphs as an ellipse with major axis along the y-axis, a major

axis 2 and minor axis of 1.

The correct answer is (A). If cos x = m

sin x = v/1—cos? x = V1—m?

sinx  1—m?
tan x = =

COoS X m
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35. The correct answer is (C). P_Q 1?1? and Q_A’ have negative slopes.
S ) I
ope o =3 4~
PR has a slope of —1.

36. The correct answer is (A).

1+¢
f(f)=1—

)
-t 1+1¢

i
Q)

37. The correct answer is (E).

Thus f(—t) =

P+12+12 =3

PR=A~NI>+1> =2

38. The correct answer is (B). Vertices are P (2, 0), Q(-2, —1), and R(3, — 4).

PO*=4"+1=17

PR*=17+4*=17

OR*=5+3"=34
Since PQ = PR, the triangle is isosceles.

Also, slope of E = % , slope of @ =—4. Thus P_Q L PR.

1 1
39. The correct answer is (A). (EX 5) x8= 3" (5x8) illustrates the associative law (a X b) X ¢ = a X (b X ¢).
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40. The correct answer is (D). The graph of x* + y’= 169 is a circle of radius 13 with center at the origin.
Calculate the distance of each given point from the origin. For the point (10, 10), distance from origin is

V10> +10° =10v2 ~ 14.14

Since this distance is greater than 13, the point lies outside the circle.

41. The correct answer is (C). sinx —cosx=0

sinx =cos x

sin x | or tanx=1
cosx x =45°,225°,405°, etc.

There are many values.

42. The correct answer is (C).

[} 1
: :
40" E30n :
1 ]
1 )
_I -—— I— By 20"

V=40x30x5
V = 6000 cu. in.

43. The correct answer is (E).

pP—q9g=9—-p
2p=2q
pP=q
P,
q

44. The correct answer is (B).

91
_5_504
51
=2—!=6O
204 g4
60

(n+2)!_ (14 2+ D()(n=D—2y(0)
T T P e ¢ AR

note
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45. The correct answer is (E).
Method 1:
Ve -y =+
2x+3y =5

To eliminate y, multiply the first equation by 3 and the second equation by +/3. Then add the
equations.

3W2x-33y =35
2x/§x+3\/§y=5x/§

(3«/§+2«/§)x =3/5+5\3

3«/§+5«/§
x=———7-—~199

32423
Method 2:

NN

> 3 1.99
X = ~ 1.

V2 -3

2 3

46. The correct answer is (C). A proof of this type that disproves all possible alternatives to a desired
conclusion is an indirect proof.

47. The correct answer is (D).

R {1,3,5,...17,19}
S {3,6,9,12,...15,18}
RNS={3,9,15} 3 elements

48. The correct answer is (C). 3% = 200
3*=81and 3° =243
Therefore, 2x is between 4 and 5, or x is between 2 and 3.

49. The correct answer is (B). If the graph of a quadratic funciton, y = f{x), is tangent to the x-axis, the
roots of f{x) = 0 are real, equal, and rational.

50. The correct answer is (C).
log 81=4
x* =81
3* =81
x=3

ARCO W SATII Math WWW.petersons.com/arco






—_—

Part

THREE PRACTICE MATHEMATICS TESTS

LEVEL IIC

PRACTICETEST |

Answer Sheet

Math Level IIC

1T0@OO0® 11TABOOG® 21AAEGOCOG® 31 GEOOLE® 41 060®O0OG
200000 120®O00G® 220PB®OODOG® 32AMEPOODG® 420®O0COG
3POO® 13MAOO® 23PAPOO0OG® 33PAPOOG® 43A®OOO®G
41 ®0000® 140P0B®OO0OO0G® 24PB®OODG® 34AMEPOOEG® 4BG®OOG®
560000 15060000® 25P®O0O0ODO® 3 5-MPEOCODG® 4506GO0COG
6 B®OO® 160POCO® 266PPOO® 36PPOOO® 46 ABOOO®
70®@000® 170®000® 270®O000G® 37®O0OO0G® 47 AB®OOO®G
8PB®OO® 18PAAODOD® 280®OCO® 38PAB®OOG® 48 AO®OO®
I9POO® 19EOO® 29PAPOODG® 39AMEPOOB® 490B®OOG
0®@POO® 200®ODOD® 30OPEOODG® 40OEOCOG® 50®O0CO0G®

Directions: For each question in the sample test, select the best of the answer choices and blacken
the corresponding space on this answer sheet.
Please note:

(a) You will need to use a calculator in order to answer some, though not all, of the questions in
this test. As you look at each question, you must decide whether or not you need a calculator
for the specific question. A four-function calculator is not sufficient; your calculator must be at
least a scientific calculator. Calculators that can display graphs and programmable calculators
are also permitted.

(b) Set your calculator to radian mode or degree mode depending on the requirements of the
question.

(c) All figures are accurately drawn and are intended to supply useful information for solving
the problems that they accompany. Figures are drawn to scale UNLESS it is specifically stated
that a figure is not drawn to scale. Unless otherwise indicated, all figures lie in a plane.

(d) The domain of any function fis assumed to be the set of all real numbers x for which f(x) is
a real number except when this is specified not to be the case.

(e) Use the reference data below as needed.
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REFERENCE DATA

SoLID VOLUME OTHER
Right circular cone V= %ﬁrzh L=cl V = volume L = lateral area
r = radius ¢ = circumference of base
h = height [ = slant height
Sphere V= %nﬁ S=4nr* V=volume
r = radius
S = surface area
Pyramid v=Lg V = volume
3 B = area of base
h = height
PRACTICETEST 1

MATH LEVEL IIC

50 Questions ® Time—60 Minutes

1. The number of roots of the equation 9++/x-3 = x, is
A) 0
B) 1
© 2
D) 3
(E) oo 1

3
2. The operation [ is defined as a [ b = a® — b*. What is the approximate value of (%j 0(3)22

(A) 2.36

B) 1.93

C 47

D) -75

(E) -1.04

3. If filx) = 3x* — 5x — 4 then f{—2x) is equal to

(A) 2f(—x)

B) —fx)

(C) 4fx)

(D) —4f(x)
(E) none of these
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4. If P = Ke™, then x equals
log K
tlogelog P
P
Ke'
Pe'
K

logK —log P
(D) tloge

(E) none of these

A

B)

©

5. The vertices of a triangle are the intersections of the lines whose equations are y = 0, x = 3y, and
3x + y =7. This triangle is
(A) 1isosceles
(B) equilateral
(C) right
(D) acute
(E) obtuse

6. The area bounded by the closed curve whose equation is x> — 6x + y*> + 8y = 0 is
(A) 12n
(B) 25m
(C) 36mn
(D) 48rn
(E) cannot be determined

7. The ratio of the diagonal of a cube to the diagonal of a face of the cube is
(A) 2:3
B) 3:6
(©) 3:2
D) 3:1
E) 63

8. A regular octagon is inscribed in a circle of radius 1. Find a side of the octagon.

A) V2
B) 3
2

© 1
®

(E) none of these

9. Two circles of radii 3 inches and 6 inches have their centers 15 inches apart. Find the length in inches
of the common internal tangent.

(A) 8"
(B) 10"
(C) 12"
(D) 14"

E) 15"
GO ONTO THE NEXT PAGE

ARCO W SATII Math WWW.petersons.com/arco



{60 Part VI

10. The graph of the equation y = 5 cos 3x has a period, in radians, of

2z
3
2z
(B) -
(©) 3m
D) 5
(E) 4
11. If 2* =8+ and 9¥ = 3 then y equals
A) 3
B) 6
© 9
D) 12
(E) 21
12. Express in terms of an inverse function the angle formed at the intesection of the diagonals of a cube.
(A) sin!'2/3
(B) cos'2/3
(C) tan'1/3
D) sin!' 1/3
(E) cos'1/3

(A)

logx

13. 16y ="2" for x>0, then
X

(A) y varies directly with x
(B) yisindependent of x
(C) y varies as the square of x

D) (xy)y*=3
(E) y varies inversely with x

14. If log 6 = m and log 3 = n, then log, (gj is equal to

(A) log.r
B) 1-m-n
(©) 1-log 2
r
D) 5
(E) l-m+n
15. The inequality —x? + x — 10 < — 2x? — 4 is satisfied if
(A) x<-3
B) IxI<3
(C) 3<x<2

D) 2<x<3
(E) x<-3o0rx>2
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16. The contrapositive of the sentence ~p — ¢ is equivalent to

A) p—>~¢q
B) g—>~p
© qg—vp

D) ~p—>~q
(E) ~qg—p

17. A point moves so that its distance from the origin is always twice its distance from the point (3, 0). Its
locus is

(A) acircle

(B) anellipse
(C) ahyperbola
(D) a straight line
(E) aparabola

18. The function fis defined as /' ={(x,y)|y = 2x—+31where x # 3},
Y—

Find the value of K so that the inverse of f will be

f={u) |y =3x—+Klwherex¢ K}.
A 1
3B) 2
©) 3
D) 4
E) 5
19. Find the sum of the reciprocals of the roots of the equation x> + px + ¢ = 0.
p

(A) g

B)
©

A AT

®)

E) p+q

20. A cube 4 inches on each side is painted red and cut into 64 1-inch cubes. How many 1-inch cubes are
painted red on two faces only?
A) 8
B) 12
(©) 16
(D) 24
(E) 32

GO ONTO THE NEXT PAGE
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21.

22,

23.

24.

25.

Part Vi

The set {x/| x — LI< K} is the same for all K > 0 and for all L, as

(A) {x/0<x<L+K}

B) {x/L-K<x<L+K}
(C) {¥IL-Kl<x<IL+ K1}
D) {xL-xl>K}

(E) {x/-K<x<L}

Write [«/E(cos 30°+i sin 30°)]2 in the form a + bi.

(A) 2+i3
(B) %%i
© 1-i3

301
@) -5

E) 1+i3
What is the approximate magnitude of 8 + 4i?

(A) 4.15
B) 894
(©) 12.00
(D) 18.64
(E) 32.00

A A . .
tan 5+ cot S s equivalent to

(A) 2sinA
(B) 2secA
(C) 2cosA
(D) 2cscA
(E) 2tanA

Find the coordinates of the center of a circle whose equation is x> + y* — 4x — 2y = 75.

A) 4, 1)
B) (1,4)
© 2.1
®) (1,2)
E) 3.1

Www.petersons.com/arco

ARCO 1

SAT II Math



Mathematics Tests 263

26. From two ships due east of a lighthouse and in line with its foot, the angles of elevation of the top of
the lighthouse are x and y, with x > y. The distance between the ships is m. The distance from the
lighthouse to the nearer ship is

m sin x cos y

sin (x—y)
m cos X sin y
sin(x—y)
cos x siny

A)
(B)

©

(D) mcotxsiny
(E) msecxcosy

m sin(x+ )

27. What is the probability of getting 80% or more of the questions correct on a 10-question true-false
exam merely by guessing?

@

®) =

3
©
7
) 5

®) o

3-4i

28. The expression is equivalent to

5+3i
27-29i
34
27-29i
16
3-29;

A)

(B)

©

D)
(E)

lim L
29. Evaluate ,_,., 7 +10,000n"

A)
(B)
©
D)
(E)

g W= O

GO ONTO THE NEXT PAGE
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30. Ifw=w, e, find the approximate value of t when w =7, w,=50, and k = 3.4.
(A) 52
B) 54
(C) .56
D) .58
(E) .60
31. Find the cube root of 27 (cos 30° + i sin 30°) that, when represented graphically, lies in the second
quadrant.
(A) 3 (cos 10° +isin 10°)
(B) 3 (cos 170° +isin 170°)
(C) 3 (cos 100° + i sin 100°)
(D) 3 (cos 130° + i sin 130°)
(E) 3 (cos 150° + i sin 150°)

3
32. If y= %, find the value of 2 cos 7 sin (1t — y) sin (Eﬂerj.

(A) COSEIZ
5
B) - 005%7[
©) sin%ﬁ
D) - sin%n
(E) tan%;r
33. Figure 33 is a graph of which of the following?
A) ¥*+y*=9
B) Ixl=3andlyl=3
(©C) Ix+yl=3

D) Ixd+1yl=3
(E) x-y=3

Fig. 33
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34. What is the degree measure of the second quadrant angle 6 for which 8 sin* 6+ 6 sin 8=9?
(A) 48.6°
(B) 101.6°
(C) 121.4°
(D) 131.4°
(E) 172.8°

10—

x<2,
3

35. Find the set of values satisfying the inequality ‘

(A) 4<x<16
B) -4>x>-16
(C) 4>x>-16
D) x<16

E) x>4

36. If the circle (x — 1)> + (y — 3)*= /2 is tangent to the line 5x + 12y = 60, the value of ris

(A) 1o

19
B —
B) 3
13
12

®) 2

(E) 23

37. In a coordinate system in which the y-axis is inclined 60° to the positive x-axis, find the distance PQ
between the points P(-3, 7) and Q(6, -5).
A) 17
B) 15
(©) Vis9
D) 333
E) 108

38. What is the remainder when 3x*— 2x*+ 3x? — 2x + 1 is divided by x — 3?
(A) 70
B) 102
(C) 200
D) 211
(E) 241

©

39. For what positive value(s) of K will the graph of the equation 2x + y = K be tangent to the graph of the
equation x> + y* = 45?
A 5
B) 10
© 15
© 20
E) 25

GO ONTO THE NEXT PAGE

ARCO W SATII Math WWW.petersons.com/arco



266  Part VI

40. What positive value(s) of x, less than 360°, will give a minimum value for 4 — 2 sin x cos x?
A z onl
(A) 7 only

hY/4
B) —onl
(B) 7 oy
Vs hY/4

(C) E andT

D) —

1 .
41. Express in radians the period of the graph of the equation y = 3 (cos® x —sin® x).

T
@A) 3
B) =«

3z
© >

D) 2n
(E) 3m

42. For what value of m is 4x* + 8xy + my* = 9 the equation of a pair of straight lines?
A 0
(B)

©

(D)
(E)
43. Two roots of the equation 4x* — px* + gx — 2p = 0 are 4 and 7. What is the third root?

11
27
11
B —
B) 3

) 11

11
(D) T
22
(E) 57

(A)
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44. In figure 44, what is the approximate area of parallelogram DAWN?

(A) 11.57
B) 13.64
(©) 14.63
D) 17.25
(E) 20.00

A W

47°
D 5 N

Fig. 44

45. If log, , x = e, what is the approximate value of x?
(A) 142.54
B) 173.82
(©) 227.31
(D) 386.42
(E) 492.75

46. If x=1-¢'and y =1 + ¢, find y in terms of x.

(A) y=x
B) y=1

(€) y="—

X

—

-

D) y=——-

N =
+
—_

1 —
47. Find the value of log8 (%/E ).

=

E) y=

=

A)

B)

WIN N =

2
© 5

| o

D) 3

®) -

GO ONTO THE NEXT PAGE
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48. If two sides of a parallelogram are 6 and 8 and one diagonal is 7, what is the length of the other diagonal?

(A) 123
B) 11
© V131

D) 151
(E) 9

49. When 5x" + 3x'° — K is divided by x + 1, the remainder is 20. The value of K is
(A) —22
B) -12
<o 38
D) 28
(E) 14

50. What is the smallest possible value of x (in degrees) for which cos x — sin x = L?

V2
(A) 5°
(B) 12°
(C) 15°
(D) 18°
(E) 30°

STOP

IF YOU FINISH BEFORE TIME IS CALLED, YOU MAY CHECK YOUR WORK ON THIS

TEST ONLY. DO NOT WORK ON ANY OTHER TEST IN THIS BOOK.
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Answer Key
Math Level IIC
1. B 11. B
2. E 12. E
3. E 13. E
4. D 14. E
5. C 15. C
6. B 16. E
7. B 17. A
8. D 18. B
9. C 19. A
10. A 20. D
SOLUTIONS

1. The correct answer is (B).

Check: \/12-3=12-9
Vo =3

So there is only 1 root.

2. The correct answer is (E).

ARCO W SATII Math

21. B 31. D 41.
22. E 32. C 42.
23. B 33. D 43.
24. D 34. D 44.
25. C 35. A 45.
26. B 36. B 46.
27. E 37. A 47.
28. C 38. D 48.
29. D 39. C 49,
30. D 40. E 50.
x—3 =x—9 Square both sides
x—3=x"-18x+81
x> —19x+84=0
(x-12)(x=7)=0
x=12andx=7
Check: V7-3 =7-9
Ja=-2
does not check
reject x =7
IR
(EJ e
- %@ﬁ

" !
(&) -8y
~.027277-1.07107
~—1.044

QrpTgQOrOwmw
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3. The correct answer is (E). f(-2x)=3(-2x)"5(-2x) -4
=12x*+10x—-4

This is not a multiple of the original function

4. The correct answer is (D).

P, P
—=e " or —tx=log, —
K K

log, K —log, P
oo logK —log P
tloge

5. The correct answer is (C). Slope of x = 3y is 1/3.

Slope of y=—3x + 7 is 3. Hence, since slopes are negative reciprocals, the lines are 1, and the A is right.

6. The correct answer is (B). x*—6x+9+)* +8y+16=25
(x=3)* +(y+4) =25
Curve is circle of radius 5.

Hence, area is 25m.

7. The correct answer is (B).

Let each side of cube =1

then diagonal of cube: D = /1> + 1> + I?
=3
diagonal of face: D' =1 +1% =2

So the ratio is 3 : \/g

Sl

S
5w

S|
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8. The correct answer is (D). Using the law of cosines:

Cc

%

¢t =a*+b* —abcosC

¢* =1+1-2cos45

¢* =2-2cos45
é? :2—\/5
c=v2-2

9. The correct answer is (C).

Extend OT 3” to T’ and draw O'T".
Then in right AOT'O’, 00" = 15"
and OT' = 9”so that O'T" = 12”.
10. The correct answer is (A). The cosine function y = cos x has a period of 27 radians.

. 2 .
Hence y =5 cos 3x has a period of Tﬁ radians.

11. The correct answer is (B). 2x =230 3 =37
x=3y+3 2y=x-9
2y=3y+3-9
y=6
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12. The correct answer is (E).

Let each edge =1
PORS is a rectangle

PR=S0=+/3
PO=SO=£
2
2 2
then 1> = ﬁ + ﬁ —2££ cos 6
2 2 2 2
30059:1/2
2
cos =1/3

6 =cos™ (lj
3

13. The correct answer is (E).

xzy — lologx
log x’y = log x
Xy=x

xy=1

y==
X

y varies inversely with x.

14. The correct answer is (E). log, (gj = log,r—log,2=1-log,2
6
log, 2 =log, 3 log, 6-log.3=m—-n

log,(gjzl—(m—n)zl—m-i-n
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15. The correct answer is (C).

X +x-6<0

(x+3)(x-2)<0

Either (x+3)>0and (x-2)<0

or (x+3)<0and (x—-2)>0
Eitherx>-3andx<2 = -3<x<2
orx<-3andx>2 = Impossible
Therefore, —3 <x < 2.

16. The correct answer is (E). The contrapositive is the converse of the inverse. Thus, form the converse
and negate the hypothesis and conclusion. Hence ~ g — p.

17. The correct answer is (A).

\/x2+y2 :2\/(x73)2+y2
X +y> =4(x* —6x+9+ %)
3x — 24x + 36 + 33> =0

2

x> — 8x +y® = —12

Hence, a circle.

18. The correct answer is (B). Solve for x in terms of y:

xy—=3y=2x+1
xy—2x=3y+1
‘o 3y+1
x=2
Now interchange x and y.
~3x+1
x=2
Hence K = 2.

19. The correct answer is (A). Let the roots be » and s.

Thenr+s=-pandrs=gq.
Tl res_p
ros s q

20. The correct answer is (D). A 1-inch cube will be painted on two sides only if it lies on one edge of
the 4-inch cube but does not touch a vertex of the original cube. On each edge there are two such
cubes. Since a cube has 12 edges, there are 24 such cubes.

21. The correct answer is (B). If x> L, then [x - LI< Kmeans x —-L< Korx<L+ K
Ifx<L,thenlx—LI<Kmeans L —x< K
orx<K-Lorx>L-K
sothat L-K<x<L+K
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22. The correct answer is (E). By De Moivre’s Theorem,

[ﬁ (cos30° +isin 30°)]2 =2(cos 60° +isin 60°)

23. The correct answer is (B). The magnitude = [8+ 4| =/8” +4°

=80

~=8.94

24. The correct answer is (D).

A A A
tan—+cot— =tan—+
2
tan —
2

cos—
2

A .
cos” — sin—
2 2

1
. A A
sin—cos—
2 2

12
sin 4

lsinA

=2cscA

25. The correct answer is (C).
X —4x+4+y" -2y+1=75+4+1
(x=2) +(y—1)" =80
Center is at (2, 1).
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26. The correct answer is (B). In APQR, by law of sines,

27.

L
m _cosx
sin (x—y) siny
msin y = Lsin(x—y)
COS X
mecosxsiny
sin(x—y) -

The correct answer is (E). May get 8 or 9 or 10 correct

1 10
Probability of getting 10 right = [Ej

Probability of getting 9 right =
1Y (1
<(3)(3)-
10
1o(lj
2

Probability of getting 8 right =
5]z -3 -
) \2) 1 o2l2)

Probability of getting 8 or 9 or 10 right =

10 10 10
(lj +10(1j +45(lj -
2 2 2
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28. The correct answer is (C).

3-4i 5-3i 15-29i-12 3-29i
5+3i 5-3i 25+9 34

29. The correct answer is (D). Divide numerator and denominator by n?.
lim 3’ _ T S
1o p? +10,000n o= N 10,000 1
n

1

30. The correct answer is (D).
w= woe’k’
7 =50e*

7
-3.4
—=e !

50

In (%) =In (e'“’) =-34¢

31. The correct answer is (D).
27 (cos 30° + i sin 30°) = 27 (cos 390° + i sin 390°)
[27 (cos 390° + i sin 390°)]"3 = 3 (cos 130° + i sin 130°)
32. The correct answer is (C).
cos £ =—1, sin (x—y)= siny

. (3 .3 3.
sin 5n+y = sin Eﬂ' Cos y + cos 5” siny=(-1)cosy+0=—-cos y

So, 2 cos 7z sin (7 —y) sin (%ﬁ+yj

=2(-1) sin y(—cos y)
=2siny cosy = sin 2y

. 27
= sin —
5
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33. The correct answer is (D).
(A) Graphs as a circle.
(B) Graphs as vertical and horizontal lines.
(C) Ix + yl =3 consists of 2 lines, x + y=3 and —x —y = 3.
(E) Graphs as one straight line.
(D) Graphs asx+y=3,x—y=3,—x+y =3, and x + y = 3, which are the four lines in the graph.

34. The correct answer is (D).

8 sin’0 + 6 sinf -9 =0
(4 sin 6—3)(2 sin H+3)=0

sinﬁzz sin6?:—3
4 2
0= sin” 3 reject, not second
quadrant

The second quadrant
solution is 180° — 48.6°
=1314°

35. The correct answer is (A).

<2
3

[10-x| <6
—-6<10—x<6
-l6<—x<-4

‘lO—x

ord<x<16

36. The correct answer is (B). The center of the circle is (1, 3). The value of r is then equal to the
distance from the center to the given line. Thus

|5x, +12y, - 60
V=
| V524122
19
y=—
13

5(1) +12(3) - 60|
13 |
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37. The correct answer is (A).

From the ﬁgur;PQ is the side of APOR

opposite £ R which measures 60°.

PR =9 and QR =12. Thus
PQ* =9*+12% —2-9-12 cos 60°
=225-108
=117

PO =117

38. The correct answer is (D).

3(3)*-2(3)° + 3(3)* - 2(3)+1 =211
3-23 -2 1 J3
9 21 72 210

37 24 70 211

or

211

x—3

or 3x° +7x% +24x+70 +

x-3 |3x4—2x3+3x2—2x+1

39. The correct answer is (C).
y=K-2x
x>+ (K -2x)* =45
x’ +4x° —4Kx+ (K> -45)=0
5x* —4Kx+(K* —45)=0
If the line is tangent, the quadratic equation will have two equal roots. Thus the discriminant = 0.
16K* —20(K* —45)=0
4K* =900
2K =30
K=15
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40. The correct answer is (E). If y =4 — 2 sin x cos x =4 — sin 2x, y will be a minimum when sin 2x is at
a maximum; that is, at

2x:£and 5—”
2 2

T S
orx=—and —
4 4

41. The correct answer is (B).
1 2 . 1
=—(cos” x —sin” x) = —cos 2x
y=3( )=3
Since cos x has a period of 27 radians, cos 2x has a period of .

42. The correct answer is (E). In order to make the left member a perfect square, m must equal 4. Then

4x* +8xy+4y" =4(x+y)’ =9

9

or x+y) ==
(x+y) 2
and x+ —+E
Y 2

which graphs as a pair of straight lines.

Thus m = 4.

43. The correct answer is (B). Let r be the root, then

p

4+7+r=—=11+r

4
4.7.r=L - 28r or L =141
2 4
1
Thus 14r =11+r andr:E

44. The correct answer is (C).

A=ab sinC
=(AD)(DN)sin D
=(4)(5) sin 47°
=20 sin 47°
~14.627

45. The correct answer is (A).

log,, x=e
U
x=(6.2)°
recall e =2.71828...
x =~142.54
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46. The correct answer is (E).

yzl—i—lt ande' =1-x
e

I 1-x+1 2-x

Y 1—x 1-x 1—-x

47. The correct answer is (C).

Let x= logg/.25

1
Then 8° = \3/.25 = 41—/3

Or 23x :272/3
3x:—£

3

2

X=——

9

7* =6 +8"—2-6-8cosd
49 =100-96¢cos@

cosd = ﬂ
96

X =6 +8 ~2.6-8cos(180—0)
x* =100-96cos(180-0)

x> =100+96cos @ = 100+96(%}

x=A/151
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49. The correct answer is (A).
P(x) =5x" +3x" -K

P(-1)=5(-1)"+3(-1)" =K =20
~54+3-K =20
K=-22

50. The correct answer is (C).

Square both sides of the equation.

. > 1
(cosx—sinx) = 5

2 .2 . 1
cos” x +sin x—Zsmxcosx:E

l—lzsin2x=l
2 2

2x =30°
x=15°
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PRACTICETEST 2
Answer Sheet
Math Level IIC
1T0@OO0® 1MTABOCOG® 210®O0CO0OG® 31 AEOODG® 41 ABG®OO®
200G 120000 220®O0O0D0® 320GO0O0G® 42066006
30@O0O0® 13MAOO® 22MBAOOG® 33GEOOCOG® 430®OOG
41 P®000® 14000 0BG® 240®O0O0ODG 340PE®OODE® 4060®OOOG
50000® 15060000 25P®O000® 350E®O0CO0G® 45 O®O0O0OG
6 B®OCO® 160POODE® 26EPOODOG® 36PAEPOOG® 46 AB®OOG®
700000 1700000G® 270BGOO0G 37A®O0COG® 47 6®OO0OG
8PB®OO® 18PAAODOD® 280®OCO® 38PAB®OOG® 48 AO®OO®
I9POO® 19EOO® 29PAPOODG® 39AMEPOOB® 490B®OOG
1MVAOAOCO0O® 2000@O0O0O® 30PAPOOG® 40PEPOOG® S50AEOO®G

Directions: For each question in the sample test, select the best of the answer choices and blacken

the corresponding space on this answer sheet.
Please note:

ARCO 1

(a) You will need to use a calculator in order to answer some, though not all, of the questions
in this test. As you look at each question, you must decide whether or not you need a calculator
for the specific question. A four-function calculator is not sufficient; your calculator must be at
least a scientific calculator. Calculators that can display graphs and programmable calculators
are also permitted.

(b) Set your calculator to radian mode or degree mode depending on the requirements of the
question.

(c) All figures are accurately drawn and are intended to supply useful information for solving
the problems that they accompany. Figures are drawn to scale UNLESS it is specifically stated
that a figure is not drawn to scale. Unless otherwise indicated, all figures lie in a plane.

(d) The domain of any function fis assumed to be the set of all real numbers x for which f(x) is
a real number except when this is specified not to be the case.

(e) Use the reference data below as needed.

SAT II Math
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REFERENCE DATA

SoLID VOLUME OTHER
Right circular cone V= %ﬁrzh L=cl V = volume L = lateral area
r = radius ¢ = circumference of base
h = height [ = slant height
Sphere V= %nﬁ S=4nr* V=volume
r = radius
S = surface area
Pyramid v=Lg V = volume
3 B = area of base
h = height
PRACTICETEST 2

MATH LEVEL IIC

50 Questions ® Time—60 Minutes

1. The fraction ___is equivalent to
1+i

(A) 1-i
®) 1t
2
(O =
2
D) i
(E) —i

2. Find the value of the reminder obtained when 6x*+ 5x* — 2x + 8 is divided by x —%.

A 2
B) 4
© 6
D) 8
(E) 10

3. Solve the equation 2x + Jx-1=0.

(A) 1and 1/4
(B) 1/4
©) 1
D) 0
(E) 4
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4. Solve for r: 27" = 9!
(A)
(B)
©
(D)
(E)

5. How many integers greater than 1000 can be formed from the digits 0, 2, 3, and 5 if no digit is
repeated in any number?
A 9
B) 18
© 27
D) 36
E) 72

AW =

6. What is 1imM ?

SN TR

(A) -1.12
B) 91
(© L.11
(D) 133
(E) 1.50

7. Find the radius of the circle whose equation is
X*+y'—6x+8y=0

(A)

B)

©

(D)

(E)

8. When drawn on the same set of axes, the graphs of x> —3y? =9 and (x — 2)* + y* = 9 have in common
exactly
(A) O points
(B) 1 point
(C) 2 points
(D) 3 points
(E) 4 points
9. If the equation x* — 6x* + px + ¢ = 0 has 3 equal roots, then
A) ¢=0
B) p=0
©) q=2
(D) eachroot=2
(E) eachroot=-2

(O I O B S

GO ONTO THE NEXT PAGE
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10. A root of x° — 32 = 0 lies in quadrant II. Write this root in polar form.

(A) 2 (cos 120° + i sin 120°)
(B) 2 (cos 144° + i sin 144°)
(C) 2 (cos 150° + i sin 150°)
(D) 4 (cos 144° + i sin 144°)
(E) 2 (cos 72°+isin 72°)

11. The solution set of x* < 3x + 10 is given by the inequality

(A) x<5
B) x>-2
(C) 2<x<5
(D) 2<x<5
(E) x>5

12. Write the complete number —2 — 2i in polar form.
(A) 2(cos£+ isinzj
4 4
3 7
B) -2 ——isin—
(B) (cos4 lsm4j
©) 2«/5(c0s3—7z+ isin 3—”)
4 4
D) 2ﬁ(cos i +isin 7—”)
4 4
(E) 2\/5(005577[+ isin 577[)

13. If 0 <x < 1, then

(A) O<log, x<1

(B) log,x>1

(©) log,,x<0

(D) log,x<-1

(E) none of these is true

14. The inverse of ~p — ~q is equivalent to

A) p—>~q
B) g—p
© g—>-~p
M) p—gq
(E) ~q—p

15. If fix,y) = (In x*)(e®), what is the approximate value of /(2,v/2)?

(A) 23.45
B) 2435
(C) 2534
(D) 25.43
(E) 27.25

www.petersons. com/arco
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16. If x and y are elements in the set of real numbers, which is not a function?

A) f={xyly=x"+1}
B) f={x yly=2x"

©) f={yly=9-x)
D) f={xylyzx+1}
(E) f={C,yly=x*—1l}

1 . .
17. If l+y:2 and x +— =3, then the ratio of x to y is
X Yy

A) 12
(B) 23
©) 3:1
(D) 32
(E) 34

18. Tf f(x) = 3x2 — 2x + 5, find lim LM =/() ”Z‘f @)

h—0
(A) 6x-2
MB) 0
(©) o
(D) indeterminate
E) 5
19. Approximate log 21
(A) 1.27
B) 1.21
(C) 1.18
D) 1.15
(E) 1.02
20. The focus of a parabola is the point (0, 2) and its directrix is the line y = —2. Write an equation of the
parabola.
(A) y*=8x
(B) =8y
(©) x*=4y
D) y*=4x
(E) x*=2y
21. Find the positive value of sin (tan™! 3).

3

(A) 10

(B)
©
D)

(E)

GO ONTO THE NEXT PAGE
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22.

23.

24.

25.

26.

Part Vi

As angle x increases from 0 to 2x radians, tan x increases in

(A) no quadrants

(B) the first and third quadrants only

(C) the second and fourth quadrants only
(D) all four quadrants

(E) the first and second quadrants only

A pyramid is cut by a plane parallel to its base at a distance from the base equal to two-thirds the
length of the altitude. The area of the base is 18. Find the area of the section determined by the
pyramid and the cutting plane.

(A)
(B)
©
(D)
(E)

If V23 sinx =+/17 and cos x > 0, what is the approximate value of tan x?

(A) 128
B) 1.35
(C) 1.68
D) 1.79
(E) 2.03

O N W N~

The point whose polar coordinates are (5, —30°) is the same as the point whose polar coordinates are
(A) (-5,30°

B) (-5, 150°)

(©) (5,-150°

D) (-5,-30°

(E) (5, 150°)

A coin is tossed three times. Find the probability of the event represented by the composite statement
~pAqif

p: exactly two heads show

q: at least two heads show

@ 3
®) -
© <
®)
®
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27. A rod, pivoted at one end, rotates through 27 tadians. If the rod is 6 inches long, how many inches
3

does the free end travel?
A &

B) 2n

(C) 3m

(D) 4rn

® =

28. A value that satisfies the equation cos’x —2cos x = 0 is (in degrees)
A) 0
®B) 30
(©) 60
D) 90
(E) none of these

cos20
sinfcosd
(A) sin 6@
(B) cos 6
(C) tan 0
(D) cotO
(E) sec®O

29, cotl—

30. If m > 1, the maximum value of 2m sin 2x is
(A) 2
B) m
(©) 2m
D) 4m
(E) none of these

31. If x(r) =3 cos ¢t

y(t) = 2 + 4 sin ¢, what is the approximate value of x when y = 5?
(A) 198
®B) 1.78
(C) 1.58
D) 1.38
(E) 1.18

32. The graph of y = x — Ixl is equivalent to the graph of
A) y=x
B) y=2x
(C) y=2xfor0<x<1
D) y=2xforx<0
(E) y=2xforx=0

GO ONTO THE NEXT PAGE
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. 1
33. The function of fix)=
=5
Write an expression for the inverse of f{x).
2

X
——such that x >0

(A)
B) —

(€) x -1

(D) l_zx such that x > —1
X

(E) none of these

is defined for {xlx is a real number and x > —1}.

34. One side of a given triangle is 18 inches. Inside the triangle a line segment is drawn parallel to this
side, cutting off a triangle whose area is two-thirds that of the given triangle. Find the length of this

segment in inches.
A) 12
B) 66
©) 92

D) 63
(E) 9

35. What is the approximate x-intercept of f(x) = 3;+ I/Z?
(A) -2.35
B) -2.65
(©) 295
D) -3.25
(E) -3.55

36. How many real roots does the following equation have?
e—e*+1=0

A o
B) 1
© 2
D) 4

(E) an infinite number

37. The graph of x| + Iyl consists of

(A) one straight line

(B) a pair of straight lines
(C) the sides of a square
(D) acircle

(E) apoint

www.petersons. com/arco
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38. If the perimeter of an isosceles triangle is 36 and the altitude to the base is 6, find the length of the
altitude to one of the legs.
(A) 4.8
B) 6
(© 9.6
D) 10
(E) Cannot be found on the basis of the given data

39. If the radius of a sphere is doubled, the percent increase in volume is
(A) 100
B) 200
(C) 400
(D) 700
(E) 800

40. Two different integers are selected at random from the integers 1 to 12 inclusive. What is the prob-
ability that the sum of the two numbers is even?

|

A)

—_
o]

(B)
©

PSSP

(D)

B

(E)

—_
—_

41. The equality 3 =5- 3

sec’x csc’ x
(A) all values of x
(B) exactly two values of x
(C) only one value of x
(D) no value of x
(E) infinitely many but not all values of x

is satisfied by

42. If the first term of a geometric progression is ¥m and the third term is </m , what is the 13th term of the
progression?
(A) m
B) 2m
(C) m4/3
(D) m5/3
E) m?

GO ONTO THE NEXT PAGE
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43. Lines 4pand 4 are tangents to a circle at points B and C respectively. Minor arc BC is 7 inches,

and the radius of the circle is 18 inches. What is the number of degrees in angle BAC?

(A) 90°
(B) 95°
(C) 70°
(D) 100°
(E) 110°

44. Two spheres, of radius 8 and 2, are resting on a plane table top so that they touch each other.
How far apart are their points of contact with the plane table top?
(A) 6
B) 7
©) 38
(D) 82
E) 9

2 2

45. The hyperbola i}_l_% =1 intersects the y-axis at approximately which of the following points?

(A) (0,4.23)
(B) (0,3.84)
(©) (0,332
D) (0, 1.32)
(E) (-3.32,0)
46. If n is an integer, what is the remainder when 5x***! — 10x*" + 3x>! + 5 is divided by x + 1?
(A) O
(B) 2
© 4
D) -8
(E) -13
47. If the roots of the equation x* —px + g =0are r, and r,, then r > + r,> =
&) p+g
B) p’-2q
© p-¢
D) p’
E) ¢
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48. Find the value, in simplest form, of

2n+4 _ 2(2n)
W

A)
(B)
©
D)

(E)

PN X ND W R]|—= N~

49. Find the area of the regular octagon inscribed in a circle of radius 8.
(A) 18
B) 262
(C) 120
(D) 1282
(E) 10043

50. What is the number of radians of the smallest positive angle x that will give the maximum value for
y=3-cos 2x?

(A)
(B)
©

(D)
(E) 2=m

SIS NN

STOP

IF YOU FINISH BEFORE TIME IS CALLED, YOU MAY CHECK YOUR WORK ON THIS
TEST ONLY. DO NOT WORK ON ANY OTHER TEST IN THIS BOOK.

ARCO W SATII Math WWW.petersons.com/arco



294  PartVI
PRACTICE TEST 2
Answer Key
Math Level IIC

1. C 11. C
2. D 12. E
3.B 13. C
4. D 14. D
5.B 15. A
6. E 16. D
7. E 17. D
8. C 18. A
9.D 19. A
10. B 20. B
SOLUTIONS

1. The correct answer is (C).

1
1+

1

1-i
1-i

1-i  1-i
1-# 2

2. The correct answer is (D).

nt oy
Remainder =6 (—) +5 (—j — 2(
2 2

:6-i+5-l—1+8
16 8

=§+§—1+8:8
g8 8

www.petersons. com/arco

1
2

2

21.
22.
23.
24.
25.
26.
27.
28.
29.

QA QO U O g w QO w U 0

30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

m g 0O OO w w w » U »

41,
42.
43,
44,
45,
46.
47.
48,
49.
50.

W U m w m A Qo A g
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3. The correct answer is (B).

Jx =1-2x

Square both sides:

x=1—4x+4x
4x* -5x+1=0
(4x-1)(x-1)=0

xX=—, x=1
4

Checlwc:l,\/I :1—2(1)
4 \4 4

1.1
2 2
Check x=1,1=1-2(1) or 1 =—1

(does not check)

1.
Thus x = 718 the only root.

4. The correct answer is (D). 33¢-7 = 320-D
If the bases are equal, the exponents are equal.
3(6-r)=2(r—1)
18-3r=2r-2
r=4
5. The correct answer is (B). The first digit can be filled in 3 ways (not zero). The second digit can be

filled in 3 ways; the third digit in 2 ways, and the fourth digit in 1 remaining way. Hence the number
of possible intergers is

3-3-2-1=18.

6. The correct answer is (E).

. 3x2—x/§x+4
lim —mM——
e 2 4 3x ++/11
3x? x/—x i
2

T2
= lim=*— X X X X X

x> D x? +3)C+\/ﬁ

2 2

7”f

.
o/

= llm

x>0

= —150
2
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7.

8.

9.

10.

11.

Part Vi

The correct answer is (E).

X' —6x+9+1>+8y-16=9+16
(x=3Y+(y+4)* =25
radius:x/E:S

The correct answer is (C).

(-3,0)

2 intersections

The correct answer is (D). Let each root = r, then (x — r)’=x*=3rx>+ 3r’x — 1

So -3r=-6
Thus r =2

The correct answer is (B). One real root is 2. By De Moivre’s Theorem, the complex roots are
separated by

ﬂ =72°.
5
Hence, in the second quadrant the root is 2(cos 144° + i sin 144°).

The correct answer is (C). x> - 3x—-10<0

x=-5x+2)<0

thenx—-5>0 and x+2>0
x>5 and x<—2
Impossible
orx—5<0 and x+2<0
x<5 and x>-2

thus -2<x<5.
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12. The correct answer is (E).

12

The length of oPis 2.

. —_— . 5 .
The amplitude of OF is 225°or Tﬁ radians.
. S5z .. 5m
Hence, the polar form is 2+/2 (cosTH sin Tj

13. The correct answer is (C). Since log,, 1 = 0 and the log N decreases as it approaches zero, it follows
that log,, x <0.

14. The correct answer is (D). The inverse of an implication is obtained by negating the hypothesis and
the conclusion. Thus the inverse of the given proposition is p —gq.

15. The correct answer is (A).

f(x.)=(Inx")(e™)
F@2A2)=(n 4)™?)
~ (1.386)(16.92)
~23.45

16. The correct answer is (D). For f to be a function, there must be a unique value of y for any given
value of x. This is apparently true for all the sets above except where y > x + 1; in this case, for any
given value of x, there is an infinity of values of y. Hence the nonfunction is (D).

17. The correct answer is (D). Eliminate fractions in both equations.

I+xy=2x
1+xy=3y
Hence 2x =3y

and

3
2

<=
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18. The correct answer is (A). lgr(}

Sfx+h)—f(x)
h

B 3(x+h) —2(x+h)+5-3x> —2x+5)
h
B lim3x2 +6xh+3h* —2x—-2h+5-3x*+2x-5
h—0 h

2 —
- 1imw —1lim6x+3h—2
h—0 h h—0

=6x-2

19. The correct answer is (A).

log,, 21 = log, 21
log,11
log 21 In 21
= or
log 11 Inll
~1.27

20. The correct answer is (B).

0,2)|F {P(X,Y)

PR = PF

y+2=x"+(y-2)
YV +dy+4=x"+y"-4y+4
x* =8y
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21. The correct answer is (C).

Let A =tan ' 3,
thentan 4 =3

then sin 4 = i

Jio

22. The correct answer is (D). The graph of y = tan x indicates that the function increases in all four
quadrants.

2n

NS
w
N

- - - -

x

23. The correct answer is (B). Let the area of the section be A

2
then i:(lj :l
18 \3 9

or A=2
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. 17
24. The correct answer is (C). sinx = E

Since sin x and cos x are positive, x is a first quadrant angle.

Method 1: x =sin™ [ﬁ] ~59.29°

V23

tan 59.29° = 1.68

Method 2:

V23

() =5
b=+6

tan x = opposite _ ﬂ ~1.68

adjacent - J6

25. The correct answer is (B). From the following diagram, we see that we can get to P by (-5, 150°).

-30°

26. The correct answer is (D). ~ p means two heads do not show; therefore ~ p ¢ means three
heads show.

28. The correct answer is (D). cos x (cos x—2) =0

cos x =0, cos x =2 (impossible)
x =90°.
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29. The correct answer is (C). cos® 2cos’ -1
sind sinfcosél

cos’ 9—(20052 6?—1) 1—cos2@

sin @ cos @ sinécos @
sin®d _ sin@

=— = tan@.
sinfdcos@ cosd

30. The correct answer is (C). The maximum value of the function is determined by the coefficient of
the function. Hence maximum value is 2m.

31. The correct answer is (A). Method 1: »(t) =2+4sin¢

5=2+4sint
sint =—
4
t ~48.6°
x(t) =3cos(48.6°)
~1.98
or
Method 2: x(¢) =3cost :>x_2+(y—2)2 _1
y(t) =2+4sint 9 16
2
=z o 1-=2)
16
x=x= 9(1—ij
16
~1.98

32. The correct answer is (D). Forx>0,y=x—|x| =x—x=0
Forx<0,y=x—|x| =x—(-x)
or y=2x

1
33. The correct answer is (A). Let v = f(x) = NPl

1
then y* =—
x+1
1 1—y?
x+1:7 or x=7—1= yg/
_1 1_x2
thus /7 (x) =—
X

However, the range of f(x) consists of all real numbers > 0 so that f!(x) is defined for x > 0.
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34. The correct answer is (B). By similar triangles.

w(N

/ AN

18

x2_2

188 3
3x?=2-18-18
x2=2-6-6-3

x=6\/g

35. The correct answer is (B). The x-intercepts, also called roots or zeros, are found by setting f{x) =0

) _xrf7
x—1.6
U
x+47=0
s

~ —2.646

1
36. The correct answer is (B). ¢ ——+1=0
e

Multiply by e%: e* + e —1=0

. -1+
By quadratic formula: e* = 1_2\/5
Since e* can only be a positive number, reject the minus sign in the formula.
Thus ¢* = @
2
only 1 root
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37. The correct answer is (C). Whenx>0andy >0,
the equation is x + y = 4.
When x <0 and y <0,
the equation is —x —y = 4.
Whenx<0andy >0,
the equation is —x + y =4.
When x >0 and y< 0,
the equation is x —y = 4.
The graph thus becomes the following:

0,4)

(-4,0) 0 (4,0)

0-4)

The graph consists of the sides of a square.

38. The correct answer is (C). From the right triangle,

(36— x)* = x> +144

x=16
362—x ~10
By equating areas, we get
10y=6-16=96
y=9.6
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39. The correct answer is (D). Let the original radius = 1

Then the original volume = %72' 1= %ﬂ'

The new radius =2

The new volume = %7[ 2= ?ﬂ -8
. . .4 4
The increase in volume is Eﬂ(S - = Eﬁ -7
ﬁ -7
The percent increase - 4 <100
3
=700

40. The correct answer is (E). The two numbers must both be even or both be odd. The probability of

. . 6 5 5 .
choosing two even numbers is —-— = —: the same for two odd numbers, hence the probability of

12 11 22°
one or the other is > +—= Bl
22 22 1
. 3
41. The correct answer is (D). 2 -=°""2
S€C X csc x

3cos’ x=5-3sin’ x
3(cos’ x +sin’ x) =5
35

Hence no value of x.

42. The correct answer is (C). Let the series be a, ar, ar’... ar'®.

1 1
Then a=m?  and ar® =m?

1
) 5

mr-=m

11 1

2 =m? 3 =ms
1
r=m'"
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43. The correct answer is (E).

B
Q,

18

(o}

18
O
C

Let m£BOC = n°

then 77r:L-27z~18
360

_nr
10
n=70°
m<£BAC =180°-70°=110°.

T

44. The correct answer is (C).

00'=8+2=10
OP=8-2=6
Hence O'P =8
Thus OR =8

45. The correct answer is (C) At the y—intercept, x =0

2 2
0Ly
9 11

¥ =11
y=+11=43.32
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46. The correct answer is (E) The remainder is 5(=1)>*' — 10(=1)*" + 3(=1)>' + 5.
Since 2n + 1 and 2n — 1 are odd and 2n is even, the remainder
=5-1)-10(1) +3(-1)+5
=-5-10-3+5=-13
47. The correct answer is (B)r, +1,=pandrr,=q
Then (r, +r,)>=p*orr?+r>+2rr,=p’
Thus r*+r>=p>—2¢q

48. The correct answer is (E)

2n+4 _ 2n+1
2n+4

The area =8 « AOPQ
AOPQ = %OQ * PR
0Q=0P=8

Since AOPR is a right isosceles A,

Area of octagon =4-8- 42 =128\2

50. The correct answer is (B). The maximum value for 3 — cos 2x is attained when cos 2x is at a mini-
mum value. Since the least value for the cosine of an angle is —1,

let cos 2x=-1

then 2x=m
T
X=—
2
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PRACTICETEST 3
Answer Sheet
Math Level IIC
1T0@OO0® 1MTABOCOG® 210®O0CO0OG® 31 AEOODG® 41 ABG®OO®
200G 120000 220®O0O0D0® 320GO0O0G® 42066006
30@O0O0® 13MAOO® 22MBAOOG® 33GEOOCOG® 430®OOG
41 P®000® 14000 0BG® 240®O0O0ODG 340PE®OODE® 4060®OOOG
50000® 15060000 25P®O000® 350E®O0CO0G® 45 O®O0O0OG
6 B®OCO® 160POODE® 26EPOODOG® 36PAEPOOG® 46 AB®OOG®
700000 1700000G® 270BGOO0G 37A®O0COG® 47 6®OO0OG
8PB®OO® 18PAAODOD® 280®OCO® 38PAB®OOG® 48 AO®OO®
I9POO® 19EOO® 29PAPOODG® 39AMEPOOB® 490B®OOG
1MVAOAOCO0O® 2000@O0O0O® 30PAPOOG® 40PEPOOG® S50AEOO®G

Directions: For each question in the sample test, select the best of the answer choices and blacken

ARCO 1

the corresponding space on this answer sheet.
Please note:

(a) You will need to use a calculator in order to answer some, though not all, of the questions in
this test. As you look at each question, you must decide whether or not you need a calculator
for the specific question. A four-function calculator is not sufficient; your calculator must be at
least a scientific calculator. Calculators that can display graphs and programmable calculators
are also permitted.

(b) Set your calculator to radian mode or degree mode depending on the requirements of the
question.

(c) All figures are accurately drawn and are intended to supply useful information for solving
the problems that they accompany. Figures are drawn to scale UNLESS it is specifically stated
that a figure is not drawn to scale. Unless otherwise indicated, all figures lie in a plane.

(d) The domain of any function fis assumed to be the set of all real numbers x for which f(x) is
a real number except when this is specified not to be the case.

(e) Use the reference data below as needed.

SAT II Math
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REFERENCE DATA
SoLID VOLUME OTHER
Right circular cone V= %ﬁrzh L=cl V = volume L = lateral area
r = radius ¢ = circumference of base
h = height [ = slant height
Sphere V= %nﬁ S=4nr* V=volume
r = radius
S = surface area
Pyramid v=Lg V = volume
3 B = area of base
h = height
PRACTICETEST 3

MATH LEVEL IIC

50 Questions e Time—60 Minutes

1.

2.

3.

If x and y are real numbers, which one of the following relations is a function of x?

A) {(xylx=y-1}

B) {(nyly=x+1

(C) {(r,y)y=2J16-x"}

D) {Gx, »ly<x-2}

(E) x=siny

If P represents the set of rhombi and Q the set of rectangles, then the set P N Q represents the set of
(A) squares

(B) trapezoids

(C) parallelograms

(D) quadrilaterals
(E) rectangles

The length of the vector that could correctly be used to represent in the complex plane the number 3 —i~/2 is
A) 11

B) i1

©) 32

D) 5

E) Ji3
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4. Iflog, p=2.5 and log, g =5, p expressed in terms of g is
A p=¢
®B) p=¢4°
©) p=q”
(D) p=qg*"
E) p=¢
5. Ifcircle R, of area 4 square inches, passes through the center of and is tangent to circle S, then the area
of circle S, in square inches, is
A) 8
(B) 82
(C) 16v2
D) 12
E) 16

6. In a cube, the ratio of the longest diagonal to a diagonal of a base is

A) V2:43
B) Jo:2
(C) Jo6:\2
D) f3:\2
(E) 2:1

7. Which ordered number pair represents the center of the circle x> + y*> — 6x + 4y — 12 = 0?
A 94
B) (3.2)
© G2
D) (-6.4)
E) 6.4
8. sin (135° + x) + sin (135° — x) equals

(A) V2sin x
B) -1

(C) V3cosx
(D) 2 cosx
(E) 3 sinx

9. If 37 = 7, what is the approximate value of x?
(A) 95
B) 1.95
(©C) 2.95
(D) 3.95
(E) 4.15

GO ONTO THE NEXT PAGE
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10. In acircle a central angle of 60° intercepts an arc of 15 inches. How many inches is the radius of the circle?

A
T
T
(B) 3
(C) 4
(D) 2%
3

(E) not computable from given data

11. For what value of x is the function sin x cos x a maximum?

(A) 2m
3z
B) 22~
(B) 1
T
© 3
D) 2%
3
E =
(E) .
12. Four men line up in a row. What is the probability that a certain two are next to each other?
1
@ -
1
B) 7
1
© 3
1
(D) 5
2
(E) 3

A ' 2 —
13. Approximately, what is lim7x+3;2 ?
ooyt

(A) 2.32
(B) 2.43
(C) 2.54
(D) 2.65
(E) 2.76

14. If P implies Q, an equivalent statement is
(A) Q implies P
(B) Qs anecessary condition for P
(C) Pisanecessary condition for Q
(D) Not P implies Q
(E) Not P implies not Q
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15. T varies directly as the square of r and inversely as the cube of s. If r is tripled and s is doubled, the
value of T'is
(A) multiplied by 3/2
(B) multiplied by 6
(C) multiplied by 9/8
(D) multiplied by 2
(E) divided by 2

1
16. If log x > log 2 + Elog x, then
A) x=22
B) x<2
(C) x<4
D) x=4
E) x=>1
17. 2 cos® A sin A + 2 sin® A cos A equals which one of the following?
(A) cos2A
(B) 2sinA
(C) 2cosA
(D) cos’A
(E) sin2A
18. An isosceles triangle with base 24 and legs of 15 is inscribed in a circle. Find the radius.
A) 7
1
B) 12—
®B) 125
(©) 25
D) 25%
(E) cannot be determined

19. Two roots of 4x* + 8x? + Kx — 18 = 0 are equal numerically but opposite in sign. Find the value of K.
A) 2
B) +2
©) -9
D) +9
9

(E) -

20. If log,, x =y and log. 10 :i, then
m
(A) log,x=

(B) log, x=
(C©) log,y=

(D) log,y=

[« = |[3I< |33 |<

m
(E) none of these

GO ONTO THE NEXT PAGE
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21.

22.

23.

24.

25.

26.

Part Vi

Find the angle between 7 and 27 that satisfies the equation: 2 sinx + Scosx + 1 =0

T
6
3z
2
hY/4

© =

117z
D -~
(D) 5
ar

3

Two heavenly bodies are respectively 8.9 x 108 miles and 2.7 x 107 miles distant from the earth.
Approximately how much farther way from the earth is the first than the second?

(A) 6.2x107
(B) 8.6 x107
(C) 8.6x10°
(D) 86 x10°
(E) 62x108

A)

(B)

(E)

Find the product of an infinite number of terms:
31/2 X 3]/4 X31/8 X31/16 X ...

(A) 312

B) 3

(© 3

D) 3

E) 1

Which of the following is an (x,y) coordinate pair located on the ellipse 4x* + 9y* = 100?
(A) (1,3.5)

B) (14,32

(©) (19,29

D) (2.3,3.D)

E) 2.7,2.6)

If log, 44 = x, what is the approximate value of x?

(A) 2.73
B) 2.70
(©) 1.67
D) 1.64
(E) 1.6l

A boy walks diagonally across a square lot. What percent does he save by not walking along the edges
(approximately)?

(A) 22

®B) 29

© 33

D) 20

E) 24
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27. What is the largest rod that can just fit into a box 24” x8” X 6” (in inches)?
(A) 24
B) 25
(C) 26
D) 28
(E) 30
28. Find the solution set of the inequality x> —x — 6 < 0.
(A) x>-=2
B) 2<x<3
(C) x>3andx<-2

M) x>3o0rx<-2
(E) x<3

29. If fix) = x>+ 2 and g(x)=1 —%, write the expression g[f{x)] in terms of x.

A -1

X
(B) =
X +2
© Xt +1
(D) X +1
X +2
(E) none of these

30. Find the value of K if (x + 1) is a factor of x® + Kx* — 2x + 1.
A) 1
B) 2
© 3
D) 4
(E) 5

31. The portion of the plane, whose equation is

8x + 20y + 15z = 120,

that lies in the first octant forms a pyramid with the coordinate planes. Find its volume.
A) 90

(B) 120

(©) 140

D) 150

(E) 160

GO ONTO THE NEXT PAGE
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32,

33.

34.

35.

36.

Part Vi

2
Write [\/E(cos 30°+i sin 30°)] in the form a + bi.

(A) 1++3i
B) 1-53i

(C) %+li
(D) %_li

) 3
Let the symbol Abe defined as

a A b =sin a sin b — cos a cos b. What is the approximate value of 17° A33°?
(A) .766

B) .643

(©) .125

D 0

(E) -.643

What is the equation of the perpendicular bisector of the line segment whose end points are (2, 6) and (4, 3)?
(A) 4x+2y-5=0

B) 4x-2y+13=0

(C) x-2y+10=0

D) x+2y-8=0

(E) 4x+2y-13=0

Of the following, the one which is a cube root of i is
(A) +i

(B) cos 30°+1i sin 30°

(C) cos 90° + i sin 90°

(D) cos 120° + i sin 120°

(E) cos 60° + i sin 60°

. . .. 1 .
What is the period of the curve whose equation is y = E(COSZ x—sin’ x) ?

(A) 60°
(B) 120°
(C) 180°
(D) 360°
(E) 720°
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37. In figure 37, what is the approximate area of triangle NJL?

Fig. 37 L

(A) 11.79
(B) 13.85
(C) 15.31
(D) 17.10
(E) 17.82

38. A right circular cylinder is circumscribed about a sphere. If S represents the surface area of the sphere
and T represents the total area of the cylinder, then

2
(A) §=3T

(B) S<§T
© S>§T
D) Ss%T
(E) Sz%T

39. If Ix — 2| < 5, what are the possible values of x?

(A) O<x<5
B) 0<x<2
C) 3<x<7
D) 3<x<7
(E) 3<x<7

40. How many even numbers greater than 40,000 may be formed using the digits 3, 4, 5, 6, and 9 if each
digit must be used exactly once in each number?
(A) 36
(B) 48
(C) o4
D) 96
(E) 112

GO ONTO THE NEXT PAGE
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41.

42,

43.

44.

45.

Part Vi

A regular octagon is formed by cutting off each corner of a square whose side is 6. Find the length of
one side of the octagon.

(A) 2

B) 22
(©) 242-2
D) 6v2-6
E) V2-1

Approximately, what is lim
pp y e S

X =3x+1 9

(A) 1.42
(B) 3.18
(C) 538
(D) 7.00
(E) 8.67

All triangles in the set of triangles having a given side and a given angle opposite that side

(A) are congruent

(B) are similar

(C) are equivalent

(D) have the same inscribed circle

(E) have the same circumscribed circle

Find the value of log;/0.25

A)

(B)

©

WRIW LA Ol W[

D)
(E)

|
™|

For what positive value of m will the line y = mx + 5 be tangent to the circle x> + y> = 9?

(A)
(B)

©
D)

(E)

WA B|lwW WL N —
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46. The graph of the curve whose parametric equations are x = a sin t and y = b cos ¢ is a(n):
(A) ellipse
(B) circle
(C) parabola
(D) hyperbola
(E) straight line

47. The graph of y = Ix — 2| + 2 consists of

(A) one straight line

(B) a pair of straight line rays
(C) the sides of square

(D) acircle

(E) aparabola

48. The converse of ~ p — ¢ is equivalent to

A) p—>~q
B) p—gq
©) ~gq-p
D) g—p
E) ~p—o~q

49. Write an equation of lowest degree, with real coefficients, if two of its roots are —1 and 1 + i.
A) P+x*+2=0
B) ¥*-x*-2=0
(C) x¥*-x+2=0
D) ¥*-x*+2=0
(E) none of these

r

50. If log 6 = S and log_3 =T, then log, (2] is equal to

(A) % log, r for any r

B) 1-S+T
(C) 1-S-T
(D) log 2-1
(E) zero,ifr=4

STOP

IF YOU FINISH BEFORE TIME IS CALLED, YOU MAY CHECK YOUR WORK ON THIS
TEST ONLY. DO NOT WORK ON ANY OTHER TEST IN THIS BOOK.
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PRACTICETEST 3
Answer Key
Math Level IIC
1. B 11. E 21. E 31. B 41. D
2. A 12. D 22. C 32. A 42. B
3. B 13. D 23. D 33. E 43. E
4. C 14. B 24. B 34. A 4. B
5. E 15. C 25. A 35. B 45. E
6. D 16. D 26. B 36. C 46. A
7. C 17. E 27. C 37. B 47. B
8. D 18. B 28. B 38. A 48. A
9. D 19. C 29. D 39. E 49. D
10. A 20. A 30. D 40. A 50. B
SOLUTIONS
1. The correct answer is (B). For y to be a function of x, there must be a unique value of y for any given
value of x. This would be true only for y=x?+ 1. In A, C, D, and E, y may take on 2 or more values for
a given x.
2. The correct answer is (A). The set P N Q includes as elements all rectangles that are also rhombi.
These elements make up the set of squares.
3. The correct answer is (B).
length = ,[3* + (\/5)2
Jo+2 =411
4. The correct answer is (C). 8*°=p and 2° =g
then (235 = p or p = 275 = (25)!3
thus p = (2°)3? = ¢
5. The correct answer is (E). R is internally tangent to S and its diameter is half that of S.

Hence S has an area 4 times that of 7 or 16 square inches.
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6. The correct answer is (D). Consider a cube of edge 1.

Then the longest diagonal = /1> ;12 4> =3
The diagonal of a base = /1> 41> =2
Hence the ratio =./3 : /2
7. The correct answer is (C). >’ —6x+9 +y*+4y+4 =12+ 13
x=3+(@y+22=25
Center is (3, -2)
8. The correct answer is (D). sin 135° cos x + cos 135° sin x

+ sin 135° cos x — cos 135° sin x

=2sin135°cos x
2

=2—cosx

=+/2cosx

9. The correct answer is (D).

7* =37
xIn7=17 13
7in3
x=
In7
7(1.099)
(1.946)
x~3.95

~
~

10. The correct answer is (A).

l=r0
15=£r
3

45
r=—

11. The correct answer is (E). Consider y = sin x cos x
= 1 sin 2x
2
z
g
12. The correct answer is (D). There are 4! = 24 ways of lining up the 4 men. Consider the certain two
as one unit and determine the number of ways of lining up three; 3! = 6. However the two men can

be next to each other in twice as many ways as indicated by merely switching places. Hence, there
are 12 ways of the four men lining up so that a certain two are always next to each other.

. 12 1
Probabilty = EYIEY

sin 2x has a period of 180° and reaches its maximum at x =45 ° or
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13. The correct answer is (D).

lim ﬁxz +3x-2
e xP 45

ﬁxz 3x 2

2 2 2
X X X

=1lim

X—>0

5
T

ﬁ}/%ﬁ

=lim————"—

X
X—>0
1+
X\o

~ 2.64575

14. The correct answer is (B). The converse, inverse, and negative are not equivalent statements. The
contrapositive, ~ Q — ~ P, is equivalent and this is the same as saying that Q is a necessary condition for P.

Kr?
S}
7 K(@3r) B 9Kr?

B (2s)° Y

15. The correct answer is (C). 7 =

Kr?

3
N

J.
8

Hence, T' = %T
16. The correct answer is (D). log x > log 2 + log x'"?
log x — log x'* > 1log 2
X
log—— >1log?2
08 T2 =08

X" >2
x=>4
17. The correct answer is (E). 2 cos’ A sin A + 2 sin® A cos A
=2sinA cos A (cos> A +sin* A)
=2sinAcosA=sin2A

18. The correct answer is (B).

9
12 P =12 +(r-9)°
7 r-9 ¥ =144+ 1% —187 +81
187 = 225
r:12l
2
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19. The correct answer is (C). Let the roots be r, — r, and s

So (x—r)(x+r)(x—s) =X —sx" —r’x+sr’

Then 4x° —4dsx® —4r’x+4sr> =4x’ +8x> + Kx—18=0
So —4s =8, making s =-2

and K = —4r°.

Since 457> =-18

4(—2)}*2 =-18

477 =9

Thus K =-9

20. The correct answer is (A). Since log, x=y, 10" =x
From log, 10 = i,e'/m =10
m

Substituting, we get

(el/m)y =y
&M =x

or log,x =X
m

21. The correct answer is (E). 2(1-cos’x)+5 cosx+1=0
2-2cos’ x+5cosx+1=0

2cos’ x—5cosx—3=0

(2cosx+1)(cosx—3)=0

1 . .
cosx = 5 cos x =3 (impossible)

x = 240° or 4%

22. The correct answer is (C). 8.9x10°-2.7+10’
=10"(8.9+10-2.7)
=107(86.3)

Writing this to two significant figures, we get 8.6 X 103

23. The correct answer is (D). 3"% x 3" x 385 3116
— 31/2+1/4+1/8+1/16+...

The exponent is the sum of an infinite geometric series
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24. The correct answer is (B). 4x* +9y* =100

U
9y* =100 —4x*

2
y=t /100—4x
9

X y

1 3.27
1.4 3.20
1.9 3.08
23 2.96
2.7 2.81

25. The correct answer is (A). log, 44 =x

4" =44
xlog4 =log44
L log 44 N (1.643)
log4  (.6021)
~2.73

26. The correct answer is (B). He saves (2x — x/2).

+@' x
X
Percent saved = M 100
2x
:#.100: (2—&)50
~ 50(2— 1.414)
=50-.586
=293
=29
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27. The correct answer is (C). Longest dimension is along the diagonal
d=24*+8+6°
d* =576 + 64 +35 =676
d =676 =26

28. The correct answer is (B). x>’ —x-6<0

x-3)(x+2)<0
Eitherx —3<0andx+2>0o0orx—3>0andx+2>0

x<3andx>-2 or x>3andx<-2
2<x<3 this is impossible
1 1
. is (D). =l
29. The correct answer is (D) g[ f (x)] 7 (x) )

_x2+2—l_ X +1
¥ +2 X +2

30. The correct answer is (D). Let P(x)=x"+ Kx’ —2x + 1
then P(-1)=(~1)"+K(=1)’ =2(-1)+1=0
or I-K+2+1=0
K=4

31. The correct answer is (B).

The x-intercept is given by ~ 8x =120

x=15
the y-intercept: 20y =120

y=6
the z-intercept: 152=120

z=8

The area of the base =%-15-6= 45

Volume =%-45-8 =120
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32. The correct answer is (A). By De Moivre’s Theorem
[x/i(cos 30° + isin 30")}2 =2(cos 60°+isin 60°)
2 2
=1+ \/§i
33. The correct answer is (E). Method 1: 17° A 33°

=sin17°sin33°—cos17°cos33°
~ (.2924)(.5446) —(.9563)(.8387)
~—.643

Method 2:

cos(a+b)=cosacosb—sinasinb
alAb =—cos(a+b)
17°A33° = —cos(17+33)
=—cos(50°)
~—.643

34. The correct answer is (A).

(=2 +(y=6)" =(x+4)’ +(y-3)’
¥ —4x+4+y" —12y+36=x" +8x+16+1> -6y +9

—12x-6y+15=0
4x+2y-5=0
35. The correct answer is (B). i= cos 90°+i sin 90°
" = (cos 90°+i sin 90°)"*
=cos 30°+1 sin 30° 1st root

=cos 150°+i sin 150° 2nd root
=cos 270°+1i sin 270° 3rd root

1 . 1
36. The correct answer is (C). y = E(COSZ x—sin’ x) = 3 cos 2x

Since the period of cos x is 360°, the period of cos 2x is 180°.

37. The correct answer is (B). 4= %ab sin C

— S (N)(JL) sinJ

= %(6.2)(7.1) sin 39°

~13.851
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38. The correct answer is (A).

S =47z’
T =271 + 271 (2r)
=671’
5 _ 4’ _g
T 6mr* 3
s=21
3

39. The correct answer is (E). If x—2>0o0rx>2,thenx—-2<5
x<7

Ifx-2<0orx<2,then—(x-2)<5

x—2>-5
x>-3
Thus, -3 <x<7
or x-2I<5
-5<x-2<5

Adding 2 to all three terms of inequality,
-3<x<7

40. The correct answer is (A). The last digit may only be filled by 4 or 6, thus in 2 ways. This leaves 3
remaining numbers for the first digit, 3 more for the second digit, 2 for the third digit and 1 for the
fourth digit. 3-3-2-1-2=36.
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41. The correct answer is (D).

_(6-x)°
2
2x* =36-12x +x*
¥ +12x-36=0
1224288
2

Reject the negative square root

_12-;2@26 -

3 —_—
42. The correct answer is (B). lim X o3l
=T x+1

() 3()e1
(\/7)+1

~3.177

43. The correct answer is (E). If the given side is p and the angle opposite is P, then the diameter, d, of
the circumscribed circle is given by
d=—L
sin P
Hence, all circumscribed circles have the same diameter. Thus all triangles have the same circum-
scribed circle.
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44. The correct answer is (B). log,:/0.25 = %loggi

1
Let log, i X

x 1 3x -2
thus 8 =Z or2™” =2

Hence 3x=-2andx= —%

l(_zj__g
3073)7 79

45. The correct answer is (E).

x2+y2 =9
x> +(mx+5)" =9
X2 +m*x* +10mx+25-9=0

(1+m*)x*> +10mx+16=0

If the line is tangent to the circle, the discriminant of the quadratic must be zero.
100m?* — 64(1 + m?) =0

36m* = 64
4

m= —

3

46. The correct answer is (A).

x .
Z = sint,= = cos ¢
a
x2 2 5
= = sin’t,=- = cos’t
a
2 2
X :
XY sin%+ cos’t=1
a b

Equation of an ellipse

47. The correct answer is (B). When x > 2, y = x — 2 + 2; or the straight line y = x.
When x <2, y=2—-x+ 2 =4 —x, which graphs as another straight line.
Thus the graph is a pair of rays that form a “V.”

48. The correct answer is (A). The converse is ¢ —~ p. The contrapositive of this is p —~ g.
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49. The correct answer is (D). Conjugate of 1 + i, namely 1 — i, must also be a root of the equation.
Thus the roots are — 1, 1 + i, and 1 —i.
Sum of roots = 1
Product of roots =—1 (1 +i)(1 —i) =2
Product of roots two at a time
=—10+H)-10-D+A+D(-10)
=—1-i-1+i+1+1=0

Thus, the equation is x* —x*+2 =0

50. The correct answer is (B).  log, Gj = log,r—log,2

=1-log, 2
log,6-log, 3=S-T

logrgz log,2=8-T
Substituting this value in second equation,

-
log | —|=1-(S-T
gr[zj ( )

=1-S+T
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