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This examination has four parts, with a total of 34 questions. You must answer
all questions in this examination. Write your answers to the Part I multiple-choice
questions on the separate answer sheet. Write your answers to the questions in
Parts II, III, and IV directly in this booklet. Clearly indicate the necessary steps,
including appropriate formula substitutions, diagrams, graphs, charts, etc. The for-
mulas that you may need to answer some questions in this examination are found on
page 2.
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at the end of the answer sheet, indicating that you had no unlawful knowledge of the
questions or answers prior to the examination and that you have neither given nor
received assistance in answering any of the questions during the examination. Your
answer sheet cannot be accepted if you fail to sign this declaration.

Notice. . .

A graphing calculator, a straightedge (ruler), and a compass must be available for your
use while taking this examination.
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Parti

Answer all questions in this part. Each correct answer will receive 2 credits. No partial credit
will be allowed. Record your answers in the spaces provided on the separate answer sheet. [40]

1 The roots of a quadratic equation are real, rational, and equal when the
discriminant is

(1) -2
(2) 2 (4) 4

Use this space for
computations.

2 Chad had a garden that was in the shape of a rectangle. Its length was
twice its width. He decided to make a new garden that was 2 feet longer
and 2 feet wider than his first garden. If x represents the original width
of the garden, which expression represents the difference between the
area of his new garden and the area of the original garden?

© 6x + 4 (3) x2 +
(2) 2x2 (4) 8

3 The accompanying graph represents the value of a bond over time.

Value of Bond

CD

Time

Which type of function does this graph best model?
(1) trigonometric (3) quadratic
(2) logarithmic u4J exponential
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4 An object that weighs 2 pounds is suspended in a liquid. When the
object is depressed 3 feet from its equilibrium point, it will oscillate
according to the formula x = 3 cos (8t), where t is the number of sec-
onds after the object is released. How many seconds are in the period
of oscillation?

(3) 3

(4)(2) 71

Use this space for
computations.

5 If 6 is an angle in standard position and its terminal side passes through

the point I ~> ~- I on a unit circle, a possible value of 0 is j
\ A A ' . i f

30°
60°

(3) 120°
(4) 150°

6 The expression ^ is equivalent to
1 _i__L
a b

(3) ab

(4)

7 If f(x) = 5x2 and g(x) = ^/2x, what is the value of (f o g)(8)?

a

(i)
(2) 16

80
(4) 1,280

I

8 Which expression is not equivalent to log^ 36?

2 (3) 2 log, 6 *
(2) log, 9 + log, 4A (4) log, 72-log, 2

l°gfo
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9 If. a function is defined by the equation y = 3x + 2, which equation
defines the inverse of this function?

(1)

(2) y = -xx + o-

• /Y*
2
3

(4) y = ~3x - 2

10 Which transformation is not an isometry?

(1) r.._ (3)

(2) 0,90C

Use this space for
computations.

11 Which relation is a function?

(1) x =
(2) x = y2 + I

= sn x
(4) x2 + y2 = 16

12 In AABC, mZA = 33, a = 12, and b = 15. What is mZB to the nearest
degree?

41
43

(3) 44
(4) 48

13 The accompanying diagram represents circular pond O with docks

located at points A and B. From a cabin located at C, two sightings are

taken that determine an angle of 30° for tangents CA and CB.

B

What is mZCAB?

(1) 30
(2) 60

75
(4) 150
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14 The accompanying diagram shows a section of a sound wave as displayed
on an oscilloscope.

YA

Which equation could represent this graph?

y = 2 cos f (3) y = 1
COS

(2) y = 2 sin f
Z_i

(4) y = I sin f:

Use this space for
computations.

1

15 Every time the pedals go through a 360° rotation on a certain bicycle,
the tires rotate three times. If the tires are 24 inches in diameter, what
is the minimum number of complete rotations of the pedals needed for
the bicycle to travel at least 1 mile?

(1) 12 (3) 561
(4) 5,280

16 Which type of symmetry does the equation

(1) line symmetry with respect to the x-ax
(2) line symmetry with respect to y = x
(3) point symmetry with respect to the origin

/ ^ v S i n t symmetry with respect to ("2,0)

17 The value of

(1) -9

9

>o \-
_2

273
IS

cos x have?

(3) -I

(4) \9
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18 What is the domain of h(x) =

{ x x > l o r x < - 5 }

{ x l x > 5 o r x < ~ l }

(3)

(4)

Use this space for
computations.

19 The expression (-1 + i)3 is equivalent to

(1) -3i (3L -1-i
(2) -2

20 The revenue, K(x), from selling x units of a product is represented by
the equation R(x) - 35x, while the total cost, C(x), of making x units of
the product is represented by the equation C(x) = 20x + 500. The total
profit, P(x), is represented by the equation P(x) = R(x) - C(x). For the
values of R(x) and C(x) given above, what is P(x)?

(1) 15x ^15x-500
(2) 15x + 500 (2) 10x + 100
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Part II

Answer all questions in this part. Each correct answer will receive 2 credits. Clearly indicate the
necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. For all
questions in this part, a correct numerical answer with no work shown will receive only 1 credit. [12]

21 Explain how a person can determine if a set of data represents inverse
variation and give an example using a table of values.

7

22 Solve for x in simplest a + bi form: x2 + 8x + 25 = 0
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23 A ball is rolling in a circular path that has a radius of 10 inches, as
shown in the accompanying diagram. What distance has the ball rolled
when the subtended arc is 54°? Express your answer to the nearest
hundredth of an inch.

24 A rectangle is said to have a golden ratio when •—
w - h

, where

w represents width and h represents height. When w - 3, between

which two consecutive integers will h lie?

s

S
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25 The accompanying diagram shows the floor plan for a kitchen. The
owners plan to carpet all of the kitchen except the "work space,"
which is represented by scalene triangle ABC. Find the area of this
work space to the nearest tenth of a square foot.

B 12ft

31 ft

26 A set of normally distributed student test scores has a mean, of 80 and
a standard deviation of 4. Determine the probability that a randomly
selected score will be between 74 and 82.
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17 Two Pine Street, a
40° as in the (J) is on
Elm Street is 3.2 the point of

is on is 5.6
to
houses.

At the
for a of $15,50. At
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29 Team A and team B are playing in a league. They will play each other
five times. If the probability that team A wins a game is -3, what is the
probability that team A will win at least three of the five^games?

30 Depreciation (the decline in cash value) on a car can be determined
by the formula V= C(l - r)\ where V is the value of the car after
t years, C is the original cost, and r is the rate of depreciation. If a
car's cost, when new, is $15,000, the rate of depreciation is 30%, and
the value of the car now is $3,000, how old is the car to the nearest
tenth of a year?
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31 When a baseball is hit by a batter, the height of the ball, 'h(f), at time t,
t > 0, is determined by the equation h(t) = -16£2 + 64£ + 4. For which
interval of time is the height of the ball greater than or equal to 52 feet?

;x
t
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32 a On the accompanying grid, graph the equation 2y = 2x2 - 4 in the
interval -3 < x < 3 and label it a.

ffi l#r ~ ijsjp

b On the same grid, sketch the image of a under T5__2 °
 r

x_axisan(^
it b.
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Part IV

Answer all questions in this part. Each correct answer will receive 6 credits. Clearly indicate the
necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. For all
questions in this part, a correct numerical answer with no work shown will receive only 1 credit. [12]

33 Prove that the diagonals of a parallelogram bisect each other.
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34 Two different tests were designed to measure understanding of a topic.
The two tests were given to ten students with the following results:

Testa:
Test y

75
81.

78
73

88
85

92
88

95
89

67
73

58
66

72
75

74
70

81
78

Construct a scatter plot for these scores, and then write an equation for \j ,- / !
the line of best fit (round slope and intercept to the nearest hundredth). / ~* j^J^'"
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Find the correlation coefficient.

.XI

XV,-

Predict the score, to the nearest integer, on test y for a student who
scored 87 on test x.
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