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Exam

Name

MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.

Use a graphing calculator or computer to determine which of the given viewing windows displays the most appropriate
graph of the specified function.
1) f(x) = 11 + 6x - x3 1)
A) [-10, 20] by [-50, 50] B) [-4, 5] by [-15, 25]
C) [-10, 10] by [-10, 5] D) [-4, 5] by [-5, 5]
Answer: B
Explanation: A)
B)
®)
D)

2) f(x) = |x? - 6] 2)
A) [-5, 5] by [-15, 15] B) [0, 5] by [-2, 10]
C) [-5, 5] by [-2, 10] D) [-10, 10] by [-15, 15]
Answer: C
Explanation:  A)
B)
o)
D)

—2. L
3) f(xX) = x4 + 0 cos 70x 3)
A) [-0.6, 0.6] by [-0.1, 0.6] B) [-0.1, 0.1] by [-0.1, 0.1]
C) [-10, 10] by [-10, 10] D) [-2,2] by [-1, 1]
Answer: A
Explanation: A)
B)
®)
D)

4) f(x) =7 + 6% - x2 4)
A) [-10, 10] by [-10, 5] B) [-10, 20] by [-50, 50]
C) [-4, 5] by [-5, 5] D) [-4, 5] by [-15, 25]
Answer: D
Explanation: A)
B)
®)
D)
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Match the equation with its graph.

5)y=3% 5)
A) B)
y y
C) D)
y y
Answer: C
Explanation: A)
B)
®)
D)

Use a graphing calculator or computer to determine which of the given viewing windows displays the most appropriate
graph of the specified function.

6) f(x) = x4 - 9x2 + 6x 6)
A) [-10, 15] by [-5, 5] B) [-5, 5] by [-10, 15]
C) [-25, 15] by [-5, 5] D) [-5, 5] by [-25, 15]
Answer: D
Explanation:  A)
B)
C)
D)



Match the equation with its graph.

nNy= X2 7)
A) B)
¥ ¥
C) D)
Y Y
Answer: C
Explanation:  A)
B)
C)
D)

Use a graphing calculator or computer to determine which of the given viewing windows displays the most appropriate
graph of the specified function.

8) f(x) = x3 - 2x2 - 3x + 17 8)
A) [-20, 20] by [-100, 100] B) [-5, 25] by [-5, 5]
C) [-2, 2] by [-10, 10] D) [-5, 5] by [-5, 25]
Answer: D
Explanation: A)
B)
®)
D)



9) f(x) = 3 cos 60x

A) [-10, 10] by [-10, 10]

C) [-1, 1] by [-4, 4]

Answer: B

Explanation:  A)
B)
©)
D)

10) f(x) = x2/3(7 - x)
A) [-2, 2] by [-15, 15]
C) [-4, 0] by [-5, 5]

Answer: B
Explanation:  A)
B)
o)
D)
11) f(x) = x2-1
X2 +1

A) [-5, 5] by [-15, 15]
C) [-10, 10] by [-2, 2]

Answer: C

Explanation: A)
B)
®)

D)

B) [-0.2, 0.2] by [-4, 4]
D) [-0.2,0.2] by [-1, 1]

B) [-4, 10] by [-10, 10]
D) [0, 10] by [-10, 10]

B) [-10, 10] by [-10, 10]
D) [-1, 1] by [-2, 2]

9)

10)

11)



Match the equation with its graph.

12) y =5x 12)
A) B)
Y Y
X X
C) D)
Y Y
X X
Answer: A
Explanation: A)
B)
©)
D)

Use a graphing calculator or computer to determine which of the given viewing windows displays the most appropriate
graph of the specified function.

13) f(x) = 210 13)
X4 - -
A) [-5, 5] by [-10, 10] B) [-5, 0] by [-10, 10]
C) [-2, 2] by [-10, 10] D) [0, 5] by [-10, 10]
Answer: A
Explanation: A)
B)
®)
D)



SHORT ANSWER. Write the word or phrase that best completes each statement or answers the question.

Solve the problem.
14) What happens if you set B = -2t in the angle sum formulas for the sine and cosine 14)
functions? Do the results agree with something you already know?

Answer: If B=-2m, then cos (A + B) = cos A and sin (A + B) = sin A. Because the period of
both of the sine and cosine functions is 2, if B is replaced by a multiple of 27t the
angle sum formulas must produce the same value as the sine or cosine function.

Explanation:

Provide an appropriate response.
15) Derive the identity sec™1 (-x)=m - sec™1 x by combining the following two equations: 15)
Cos‘l(—x) = n-cos1x
sec-lx= cos‘l(llx)

Answer: sec™L (-x) = cos™1(-1/x) = 7 - cos~1 (1/x) = 7 - sec1 x
Explanation:

Use the addition formulas to derive the identity.

16) sin [x - %] =-C0S X 16)

. TT . 7T - TT
Answer: sin [X - E] =SIN XCOS| - ? + COs X sin [— ?]

=sin x (0) + cos x (-1)

=0 - cos x

= -C0S X
Explanation:

3\
17) cos [x + %

J

=-sin x 17)

Tt TT . . TC
Answer: cos [X + ?] = COS X cos ? - SIn Xsin ?

=cos x (0) - sinx (1)

=0-sinx

=-sinx
Explanation:




Solve the problem.

18) Let f(x) = x - 6 and g(x) = X2, Graph f and g together with f og and g of.

1017
S_-
6_-
4_-
2_-
10 -8 6 4 2 2 4 6 8 10%
24
4+
61
8+
-10t
Answer:
1017
8_-
6_-
4_-
2_-
10 -8 6 4 g8 10x
81
-10T
Explanation:

Use the addition formulas to derive the identity
)

19) cos[x - % =sin x

J

Tt T . . TT
Answer: cos [X - ?] = COS X cos [— ?] - SIn Xsin [— ?]

=cos x (0) - sinx (-1)
=0+ sinx
=sin x

Explanation:

18)

19)




Solve the problem.
20) The standard formula for the tangent of the difference of two angles is
_ tanA-tanB .
tan(A-B) = TN AGnE. Derive the formula.
sin(A-B) _sinAcosB-sinBcosA _

Answer: tan (A - B) = = - - =
( ) cos(A-B) cosAcosB+sinAsinB

(cos A cos B)~L(sin AcosB - sinBcosA) _ tan A - tan B
(cos A cos B)"L(cos AcosB +sinAsinB) 1+tanAtanB
Explanation:

Use the addition formulas to derive the identity.

21) sin[x + %] = C0os X

. T . TU LT
Answer: sin [X + ?] = SIN X COS ? + COS X SIn ?

=sin x (0) + cos x (1)
=0+ cosx
= COS X

Explanation:

20)

21)




Solve the problem.

22) Graph the functions f(x) = \/>_< and g(x) = /\/3 - X together with their sum, product, two

differences, and two quotients.

5--}'
4_-
3_-
2_-
1_-
5 4 3 2 -1 1 2 3 4 5x
1+
24
34+
4+
54
Answer:
5_},
4_
\i-
1--
5 4 3 2
-1
24
31
44
51
Explanation:

23) Use the angle sum formulas to derive sin (A - B) = sin A cos B - cos Asin B.

Answer: sin (A - B)
=sin (A + (-B))

=sin A cos (-B) + cos A sin (-B)
=sin Acos B - cos Asin B

Explanation:

24) Graphy = cos 2x and y = sec 2x together for - 34—71 =X si—n. Comment on the behavior of

sec 2x in relation to the signs and values of cos 2x.

Answer: When y = cos 2x is at a maximum point, which is at any multiple of t, y = sec 2x is a
minimum point. Similarly, when cos (2x) is at a minimum point, which is at any

odd multiple of%, y = sec 2x is a at maximum point.

Explanation:

22)

23)

24)




25) Graph y =sin % andy = csc% together for -2t =x =2n. Comment on the behavior of csc

% in relation to the signs and values of sin %

Answer: Wheny = sin % is at a maximum point, which is at x = (4n + 1)7t for all integers n, y

X . - . - X - .
= ¢sc = is at a minimum point. Similarly, when y = sin = is at minimum point, ,

2 2
which is at x = (4n - 1)mt for all integers n,y = csc% isata maximum point.

Explanation:

MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.

Express as a single logarithm and, if possible, simplify.
26) In (7 sec ) + In (7 cos 0)

A) In (49) B) In (49 cot 0)
C) In(1) D) In (7 sec © + 7 cos 0)
Answer: A
Explanation: A)
B)
®)
D)

Provide an appropriate response.
27) If f(x) is one-to-one, is g(x) = f(-x) also one-to-one? Explain.
A) g(x) is a reflection of f(x) across the line y = x. It will not be one-to-one.
B) g(x) is a reflection of f(x) across the y-axis. It will be one-to-one.
C) There is not enough information to determine whether g(x) is one-to-one.
D) g(x) is a reflection of f(x) across the x-axis. It will be one-to-one.

Answer: B

Explanation:  A)
B)
©)
D)

One of sin x, cos X, and tan x is given. Find the other two if x lies in the specified interval.

_ 1 . 3n
28) cosx = 5 xm[n, 2]

A)SinXZZ—;/E,tanx=—2\/§ B)sinx:—z—\slg,tanx:—leé
C)sinx:—z—\slg,tanxzleg D)sinxzz—\slg,tanx:Z«/E
Answer: C
Explanation: A)
B)
C)
D)

10

26)

27)

28)



Solve for the angle 6, where 0 <0 <27t

29) sin20 :% 29)
- =® on 7n 1lm
A) 06=0, w21 8)6_6'6’6' 5
=T 3n 5m 7m =T 2n 4m Sm
C)6—4,4,4,4 D)e_3’3’3’3
Answer: D
Explanation: A)
B)
®)
D)
Solve the problem.
30) The accompanying figure shows the graph of y = x2 shifted to a new position. Write the equation 30)
for the new graph.
10 8 2 4 6 8 x
A)y=x2-6 B) y = (x + 6)2 C)y = (x-6)2 D)y=x2+6
Answer: B
Explanation: A)
B)
©)
D)
31) Suppose the consumption of electricity grows at 8.6% per year, compounded continuously. Find 31)
the number of years before the use of electricity has tripled. Round the answer to the nearest
hundredth.
A) 12.77 yr B) 0.13 yr C) 34.88 yr D) 1.28 yr
Answer: A
Explanation:  A)
B)
®)
D)

11



Use a graph to find an approximate solution to the equation. Round to the nearest thousandth.

32) 43X =pX +1
A) 2.292

Answer: B
Explanation:

Graph the function.
33)y=(-6x)2/3-3

A)
B)
©)
D)

B) 0.757

A)

12

C) 1.292

B)

32)

D) -4.419

33)




C)

Answer: C

Explanation:  A)
B)
©)
D)

D)

Find the formula for the function.
34) Express the length d of a square's diagonal as a function of its side length x. 34)

A) d =2x B) d = xa[2 C)d=x D) d = x/3
Answer: B
Explanation: A)
B)
®)
D)
Find the function value.
2
35) cos B 35)
) 2513 gy LHA3 o 278 D) 2 +f3
4 2 4
Answer: A
Explanation: A)
B)
®)
D)

The problem tells by what factor and direction the graph of the given function is to be stretched or compressed. Give an
equation for the stretched or compressed graph.

36) y=a/x+1 compressed vertically by a factor of 3 36)

A)y:f\/3x+3 B)y= Jx+1

3 C)y=4/3x+1 D)y:S«/x+1
Answer: B
Explanation: A)
B)
®)
D)

13



The equation of an ellipse is given

37) 16x2 + 64y2 = 1024

@
T

Answer: C
Explanation:

A)
B)
©)
D)

14

. Put the equation in standard form and sketch the ellipse.

37)



Graph the function in the ts-plane (t-axis horizontal, s-axis vertical). State the period and symmetry of the function.

38) s =sec %] 38)

5 5

6m  -4m -2 I 4m 6m ¢ 6m  -47 r 4m 6wt
1+
2+
3+
4+
C) Period 67t, symmetric about the t-axis D) Period 67, symmetric about the s-axis

5 5

6T 41 27 2 41 6m t 6T 41 n 41 6m t
1+
24+
31
41
Answer. A
Explanation: A)
B)
&)
D)

15



Provide an appropriate response.

39) Graph the equation y2 = x and decide whether or not the graph represents a function of x. 39)
y
x
A) Function B) Not a Function
Answer: B
Explanation:  A)
B)

Determine whether or not the graph is a graph of a function of x.

40) 40)
y
X
A) Function B) Not a function
Answer: A
Explanation: A)
B)

Graph the function.

16



41)y = 41)

A)

<
Tt

LT
I
oI
o
J0t
Answer: C
Explanation: A)
B)
®)
D)

17



Find a formula for the function graphed.

42)
g4y
6_-
4_-
I8 T I6 T _I4. T Iz. T 1
24
4+
61
8+
A 0 =2 x<3
X~ 4, X=3
) fx) = {2 x<0
L4 - X, x=0
Answer: D
Explanation:  A)
B)
C)
D)

Graph the function.

43) Graph five periods of the function f(x) = tan 4x.

¥

18

- J2
B) f(x) 14

_f2
D) f(x) 4

x<3
X>3

X=<3
X>3

42)

43)



A)
2 1 NN 2 x
1T
-2
-3
-4
)
4
34
2
1
_Iz. T T T I1 L} ix
Answer: C
Explanation: A)
B)
®)
D)

Express the given quantity in terms of sin x or cos X.

44) sin (31 + X)

A) -sin x
Answer: A
Explanation:  A)

B)
®)
D)

45) sin (27 - X)
A) cos X - sin X

Answer: C

Explanation:  A)
B)
©)
D)

B) cos x + sin X

B) sin (-x)

B)

-4
D)

4 /3
C) sinx
C) -sin x

19

44)
D) cos X - sin x

45)
D) sin x



Is the function graphed below one-to-one?
46)

A) No
Answer: B

Explanation: A)
B)

Solve for t ory, as appropriate.
47) e(In05)t=-g3

3 0.3
Ag B nos
Answer: C
Explanation: A)
B)
®)
D)

©

B) Yes

In 0.3
In0.5

3
D) In=
) In<

46)

47)

The problem tells how many units and in what direction the graph of the given equation is to be shifted. Give an

equation for the shifted graph. Then sketch the original graph with a dashed line and the shifted graph with a solid line.

48) x2 +y2 =9 Up 4, right 4

48)



A) (x+4)2 + (y+4)2=9 B) (x+ 42+ (y - 42 =9

10 8 6 -4 g x 10 -8 6 422 T 2,4 6 8 x
-2
44
61
8t
-10F
Answer: D
Explanation:  A)
B)
©)
D)
One of sin x, cos X, and tan x is given. Find the other two if x lies in the specified interval.
3 .|
t; =-— —
49) tan x 7 xm[z, ] 49)
.4 _ 3 o3 _4
A)S|nx—5,cosx— s B)S|nx—5,cosx 5
oo 3 _4 o3 __4
C)sinx= 5,COSX—5 D)smx-5,cosx- 5
Answer: D
Explanation: A)
B)
o)
D)

21



Determine if the function is even, odd, or neither.

50) f(x) = —> 50)
X+ 4
A) Even B) Odd C) Neither
Answer: A
Explanation: A)
B)
®)
One of sin x, cos X, and tan x is given. Find the other two if x lies in the specified interval.
_ 5 . e
51)cosx-13, xm[ 2,0] 51)
inx=22 tanx =12 inx=-12 any=_12
A)smx—13,tanx— 5 B) sin x 13,tanx 5
inx=-22 any=_5 inx=12 tany=_5
C)sinx= 13,tanx— P D)S|nx—13,tanx— P
Answer: B
Explanation: A)
B)
®)
D)
Find the formula for the function.
52) Express the perimeter of a square as a function of the square's side length x. 52)
A) p=x3 B)p:% C) p = 4x D) p = 6x
Answer: C
Explanation:  A)
B)
®)
D)
Provide an appropriate response.
53) Graph the functions f(x) = 1 and g(x) = " er 1 together to identify the values of x for which 1 53)
2
< .
x+1
Confirm your findings algebraically.
A) (-1, u(d, =) B) (-3,-1) u(l, =) C) (-=,-3) D) (-3, =)
Answer: C
Explanation: A)
B)
®)
D)

22



The problem tells by what factor and direction the graph of the given function is to be stretched or compressed. Give an
equation for the stretched or compressed graph.

54)y= X2 + 4 stretched horizontally by a factor of 3 54)
2 2
A)y=9x2+4 B)y:%+4 C)y=3x2+12 D)y:X?+4

Answer: B

Explanation: A)
B)
©)
D)

Graph the function.

55) G =41 X1-2 x<0 55)
-2, x=0

A) B)

23



C) D)

10 8 6 4 2 T 2 4 6 8 x
2
44
6T
8t
-10¢
Answer. B
Explanation:  A)
B)
C)
D)
Find the domain and range for the indicated function.
56) f(x) = A/x + 13, g(x) =A/x - 13; g-f
A) D:x=-13 B) D:x=13 C)D:x=13
R:yz—«/% R:yz—«/2_6 R:yz\/%
Answer: B
Explanation: A)
B)
®)
D)

Determine whether or not the graph is a graph of a function of x.
57)

A) Function B) Not a function

Answer: A
Explanation: A)
B)

24

D) D:x=13
R:y=0

56)

57)



Solve the problem.

58) You have money in an account at 10% interest, compounded monthly. To the nearest year, how 58)
long will it take for your money to double?
A) 6 yr B) 7 yr C) 10yr D) 4 yr
Answer: B
Explanation: A)
B)
®)
D)
59) The accompanying figure shows the graph of y = x2 shifted to a new position. Write the equation 59)

for the new graph.

A)y=x2+5 B) y = (x - 5)2 C)y=(x+5) D)y=x2-5
Answer: D
Explanation: A)
B)
&)
D)

Determine an appropriate viewing window for the given function and use it to display its graph.
60) f(x) = x4 - 4x3 + 12x2 + X - 26 60)
4

25



A)
4Y
40T
20T
8 6 4 2 4 6 8
40T
)
Ty
4001
2001
s k4 6 8
Answer: B
Explanation: A)
B)
®)
D)

Graph the function.
61) f(x) = 3%

B)

D)

61)



A) B)

61’ 61’
41 4
2_- .2_-
6 4 2 2 1 6x 6 4 6 x
C) D)
—— —“‘“‘/ — t ———
6 4 . 2.4 . 2. 4. 6cx 6 . -4 . 6 x
24+ 21
4+ 4
6T 6T
Answer: C
Explanation: A)
B)
o)
D)
Solve the problem.
62) In the formula A = 1eKt. A is the amount of radioactive material remaining from an initial amount|  62)

at a given time t and k is a negative constant determined by the nature of the material. A certain
radioactive isotope has a half-life of approximately 1850 years. How many years would be
required for a given amount of this isotope to decay to 20% of that amount?

A) 4276 yr B) 4296 yr C) 596 yr D) 1480 yr
Answer: B
Explanation: A)
B)
®)
D)

27



Use the laws of exponents to simplify. Do not use negative exponents in your answer.

76/13
Vi) 63)
A) 79/13 B) 73/13 ) 76/13 _ 73/13 D) 7-18/169

Answer. A

Explanation: A)
B)
C)
D)

Solve for t ory, as appropriate.

64) e/980 = 64)
Ink Kk
A) 980 B) In 980k C) 980e D) 980 In k
Answer: D
Explanation: A)
B)
®)
D)
Find the exact value of the trigonometric function. Do not use a calculator or tables.
3\
65) sec [% 65)
J
A) % B) /3 02 D) —2\3/5
Answer: C
Explanation:  A)
B)
®)
D)
Express the given function as a composite of functions f and g such that y = f(g(x)).
66) y = (8x - 19)4 66)
A) f(x) = 8x - 19, g(x) = x4 B) f(x) = x4, g(x) = 8x - 19
C) f(x) = 8x4, g(x) = x - 19 D) f(x) = (8%)%, g(x) = -19
Answer: B
Explanation: A)
B)
®)
D)

28



Express as a single logarithm and, if possible, simplify.

67) In(2x2 - 14x) + In [%] 67)
A 2 1
) In(x-7) B) In|2x —l4x+§
C) In (x - 14) D) In (4x2(x - 7))
Answer: A
Explanation: A)
B)
®)
D)

Express the following logarithm as specified.

3.
68) In \/5 interms of In 3 68)
2 3 1
A)EInS B)Eln3 C)6In3 D)Eln9
Answer: A
Explanation: A)
B)
®)
D)

Determine an appropriate viewing window for the given function and use it to display its graph.
X3
%2

69) f(x) = 69)

29



Answer: B

Explanation: A)
B)
®)
D)

Use a graph to find an approximate solution to the equation. Round to the nearest thousandth.

70) 155(1.29)/8 = 310 70)
A) 21.776 B) 2.939 C) 23.266 D) 20.286
Answer: A
Explanation: A)
B)
®)
D)

30



Solve the problem.
71) You want to make an angle measuring 95° by marking an arc on the perimeter of a disk with a 71)
diameter of 8 inches and drawing lines from the ends of the arc to the disk's center. To the nearest
tenth of an inch, how long should the arc be?

A) 3.3in. B) 26.5 in. C) 13.3in. D) 6.6 in.
Answer: D
Explanation: A)
B)
®)
D)

Find the inverse of the function.

72) f(x) = (x - 1)2, x =1 72)
A) 1(x) = Afx-1,x=1 B) Not a one-to-one function
C) 1) =Afx +1,x20 D) F1(x) = -afx + 1,x 20
Answer: C
Explanation: A)
B)
o)
D)

Find a formula for the function graphed.

73) 73)
al?
6--
4--
I8 T I6 T _|4. T Iz. T 1 T i T :1- T I6 T I8 z
24
4+
6+
e+
A)f(x):J’X’ 0=x=3 B)f(x):,rX+6' 0=x=3
16- X 3<x=<6 1-X 3<x<6
C)f(x):f_x’ 0=x=3 D)f(x):,re_x' 0=x=3
X + 6, 3<x<6 ‘Lx, 3<x<6
Answer: A
Explanation: A)
B)
0
D)

31



74) 74)

A)f(x):\fi—x,x<22 B)f(x):<[';+x,x<§
L X2 L X >
0ty =[1-xx=2 D) f = {17 x=2
L X > L X >
Answer: C
Explanation:  A)
B)
©)
D)

Express the given function as a composite of functions f and g such that y = f(g(x)).
1

75)y=—+8 75)
x2
A)f(x):l (X):l+8 B) f(x) = x (x):l+8
x' 9 X 9 X
_1 _ _ _1
C) f(x)=—, g(x) =8 D) f(x) = x + 8, g(x) = —
X2 x2
Answer: D
Explanation:  A)
B)
®)
D)
Find the exact value of the trigonometric function. Do not use a calculator or tables.
76) sec [- 37”] 76)
A1l B) O C -1 D) Undefined
Answer: D
Explanation: A)
B)
®)
D)

State the period of the function and graph.

32



A

77) cos [x + =
2

J
y

A) Period 27t

¥

C) Period 27
¥

Answer: D

Explanation:  A)
B)
©)
D)

B) Period 27

¥

D) Period 27t
¥

1+

77)



Simplify the expression.

51
78) logg 36
2 5 5
A) - 3 B) - > (6] >
Answer: A
Explanation:  A)
B)
C)
D)

Express the following logarithm as specified.
79) In /\/40.5 intermsofIn3and In 2

A)4In3 B)4In3+ln2 C)4In3
2 2
Answer. D
Explanation: A)
B)
®)
D)

Find the domain and graph the function.
80) g(x) =-7 + 2x - x2

B) D: (-, «)

D)

D)

4In3-1In2

2
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78)

79)

80)



C) D: (-, =)

Answer: B
Explanation:

Assume that f is an even function, g is an odd function, and both f and g are defined on the entire real line. State whether

D) D: (-, - 6]

A)
B)
o)
D)

the combination of functions (where defined) is even or odd.

81) /g 81)
A) Even B) Odd
Answer: B
Explanation: A)
B)
Express the given quantity in terms of sin x or cos x.
82) cos (67 + X) 82)
A) -c0s X B) -sin x C) cos X - sin x D) cos x
Answer: D
Explanation: A)
B)
®)
D)
Use the laws of exponents to simplify. Do not use negative exponents in your answer.
83) (6-8)3 83)
1 1
= B) —— C) 624 D) 611
624 ) gll ) )
Answer: C
Explanation: A)
B)
®)
D)

35



Find the requested information using the law of cosines and/or the law of sines. Round to three decimal places.

84) A triangle has sidesa =5 and b = 2 and angle C = 60°. Find the sine of B. 84)
A) 0.199 B) 0.993 C) 0.099 D) 0.397
Answer: D
Explanation:  A)
B)
®)
D)

Find the domain and range of the function.

85) g(2) = —— 85)
«/z +1 [
A) D: (-%,-1), R: (0,) B) D:[1,%), R (- ,)
C) D: (-1,»), R (-=,0) D) D: [0,%), R: (- ,)
Answer: C
Explanation:  A)
B)
®)
D)
The equation of an ellipse is given. Put the equation in standard form and sketch the ellipse.
86) 64x2 + 4y2 = 256 86)
10Ty
oI
oI
T
f

o1
4+
61
8+
107
2 2 2 2
X Y= _ X y©
A —+2Z-=1 B) —+-=—=
) 64 4 ) 4 64
10Ty 10Ty
iol_lsllél I4.I I‘I1.II6II8IIx _iDI ISII6I I4.I I‘I1.II6II8IIx

—
(=]
}
—
(=]
1
T
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—_—t == = =
07 "% D) ez "4 1
10Ty 10Ty
8T 8T
6T 6T
4t 4+

Answer: B

Explanation:  A)
B)
®)
D)

The problem tells by what factor and direction the graph of the given function is to be stretched or compressed. Give an
equation for the stretched or compressed graph.

87)y= x3+1 stretched vertically by a factor of 3 87)
3
A y=3x3+1 B)y=27x3+1 C)ysz+% D)y=3x3+3

Answer: D

Explanation: A)
B)
®)
D)

Solve the problem.
88) A bacteria colony doubles in 7 hr. How long does it take the colony to triple? Use N = N 2UT, 88)
where N is the initial number of bacteria and T is the time in hours it takes the colony to double.
(Round to the nearest hundredth, as necessary.)

A) 105 hr B) 21 hr C) 11.09 hr D) 2.84 hr
Answer: C
Explanation: A)
B)
®)
D)
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Find the inverse of the function.
89) f(x) =/x + 9,x =-9
A) F1(x)=-x2+9,x=0
C)fFlx)=x2-9,x=0
Answer: C
Explanation: A)
B)
®)
D)

Graph the function.
N)y=A/| x| -4

24
44
6+
8+
10T
A)
10T1¥
g+
6+
4+
2+
-+ :-- —H—+—++++++
6 4 2 T 2 4 6 X
_2:;/////””ﬁffﬂgﬂfﬂ
4%
6+
8+
-10T1

38

B) f-1(x) =x2-81,x=0
D) Not a one-to-one function

B)

89)

90)



C)

10 -8 6 -4

Answer:. A

Explanation: A)
B)
©)
D)

Solve the problem.

91) The accompanying figure shows the graph of y = -x2 shifted to a new position. Write the equation 91)
for the new graph.

-10 -8 2 4 6 8 X
Ay=-(x-2)2-3 B)y=-(x-3)2-2 C)y=-(x+3)2-2 D)y=-(x+3)2+2
Answer: C
Explanation: A)
B)
®)
D)

Graph the function.

39



92) g(x) = { 2
X+ 1,

x=<0
x>0
1y

6_-

A)

C)

Answer: C
Explanation:

A)
B)
o)
D)

B)

D)

92)



Solve the problem.

93) The accompanying figure shows the graph of y = x2 shifted to a new position. Write the equation

for the new graph.

Ay=(x-12+2
Answer. D
Explanation: A)

B)
®)
D)

94) If f(x) = «/x +5 and g(x) =8x -9, find f(g(x)).

B) 24/2x + 1

A) 8Alx+5-9
Answer: D
Explanation: A)

B)
©)
D)

Provide an appropriate response.

95) Graph the function f(x) = [=].

B)y=(x-22+1

b =+

g

41

C)y=(x+1)2-2 D)y=(x+1)2+2

D) 2+/2x - 1

93)

94)

95)



A)

y
5 *~—
41 "~
31 "~
2T 0O
19—C
s5432al 12545
~—0 21
"~ -3
*~— -4
—0 -5
)
y
5 o
41 o—e
31 o—e
21 o—e
1+ o—e
54320112345
C—e-2
o—e 31
o—e -4
o—e -5
Answer: B
Explanation: A)
B)
®)
D)

Graph the function. Specify the intervals over which the function is increasing and the intervals where it is decreasing.

1
96) y=—
x3

42

B)

D)

—



A) Decreasing -« <x < 0;

Increasing 0 < X <

LY

1 2 3 4

C) Increasing -« <x<0and0<Xx<®
54Y
4--
3--
2--
1--

5 4 03 1 2 3 4 5

Answer: B

Explanation:  A)
B)
©)
D)

Graph the inverse of the function plotted, on the same set of axes.

97)

43

B) Decreasing -« <x<0and 0<x <

547

4+

1 2 3 4
54Y
4--
3--
2--
1--
504 03 1 2 3 4 5

Use a dashed curve for the inverse.

97)



Answer: A

Explanation: A)
B)
®)
D)

Solve for the angle 6, where 0 <0 =27t

20=1
98) cos40 2

A) 0=0, 7,27
_m 3t 5n 7w
0=
Answer: B
Explanation:  A)
B)
©)
D)

Graph the function.

44

B)O=

D) 0=

o3 w|a

olf ey

1

ol3 wlF

m|§ C‘“’|(:.)]1

98)



99) y = 99)

X+1

ST
4+
6+
81+
-10t
A)
10 8 -
C)

10 - ~
Answer: C
Explanation:  A)

B)
0
D)
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Assume that f is an even function, g is an odd function, and both f and g are defined on the entire real line. State whether
the combination of functions (where defined) is even or odd.

100) fg 100)
A) Even B) Odd
Answer: B
Explanation: A)
B)

Determine an appropriate viewing window for the given function and use it to display its graph.

101) f(x) = x° - x4+ x3 + 4 101)
+v -
A) B)
10TY
ot
o1
2 2
21 21
LT LT
of ol
sf o
ot ot
C) D)
s a2 4 2 4 x 4 2 1+ 2 4x
21 21
4f o
of ol
oI oI
Ty 10+
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Answer: B

Explanation: A)
B)
®)
D)

Use the laws of exponents to simplify. Do not use negative exponents in your answer.

102) 53 -5 .57
A) -+ B) 53 C) -54
54

Answer: D

Explanation: A)
B)
o)
D)

Express the following logarithm as specified.
103) In (1/25) in terms of In 5

A)-21n5 B)—%InS C)%InS
Answer:. A
Explanation: A)
B)
©)
D)

Find the domain and graph the function.

104) F(x) =A/-x

47

D) 21In 25

102)

103)

104)



A) D: [07 °°) B) D: (—oo, oc)
iol _IS T I6I _I4. iol _IS T I6I _I4.I
C) D: (-, 0] D) D: (-, 0)
101y 101y
8T 8T
6T 6T
4T 4T
2T 2T
iol_lgllél_l“. _Iz.l--lil‘ltlléllg iol_lgllél I4.I_I2.I--Ii.l‘l1.lI6II8
27T 27T
4T 44
6T 6T
8T 8T
-10T -10T
Answer: C
Explanation: A)
B)
®)
D)
Use the appropriate addition formula to find the exact value of the expression.
1370
105) tan[ 12 )
A)2'4\/§ B) 2 + /3 C)2-+/3 D)2+4\/§
Answer: C
Explanation: A)
B)
®)

D)




Solve the problem.

106) On acircle of radius 24 meters, how long is an arc that subtends a central angle of 56—n radians?

A) 120 m B)20 m C)4mm D) 20mm
Answer: D
Explanation:  A)
B)
®)
D)

Determine if the function is even, odd, or neither.

107) h(t) =/t - 8

A) Even B) Odd C) Neither
Answer: A
Explanation: A)
B)
©)

Use the laws of exponents to simplify. Do not use negative exponents in your answer.

108) 48 .44
A) 812 B) 432 C) 412 D) 1632
Answer: C
Explanation: A)
B)
®)
D)

Find the exact function value.
109) tan=1(1)

T e 4 T
Answer: B
Explanation: A)
B)
®)
D)
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106)

107)

108)

109)



For
f(x) = A sin [ZB—T( (x- C)] +D,

identify either A, B, C, or D as indicated for the sine function.

7_(\
110) y =2 sin [4X+E Find B.
J
A) 2 B) 4 O)mn
Answer: D
Explanation: A)
B)
©)
D)
Simplify the expression.
111) eln 14
A) 4.06 B) 1.4 C)0.34
Answer: B
Explanation: A)
B)
©)
D)

Find the domain and range of the inverse of the given function.

112) f(x) = X2 +2,x=0

A) Domain: [0, =); range: [2, =)

C) Domain: [2, »); range: [0, =)

Answer: C

Explanation: A)
B)
o)
D)

Graph the function.
113) f(x) =eX - 2

50

D)

N2

D) 3.81

B) Domain: (-, 0]; range: (-«, 2]
D) Domain and range: all real numbers

110)

111)

112)

113)



A)

C)
..... 6
..... 4
..... 2
6. 4. 2.4
—_._\_.2-
Answer: D
Explanation:  A)
B)
©)
D)

Solve the problem.

B)

D)

114) Find the amount of interest earned on the following deposit: $1,000 at 4% compounded annually

for 10 years

A) $423.31
Answer: C
Explanation:  A)

B)
®)
D)

B) $539.45

C) $480.24

D) $1480.24

115) The variable s is proportional to t, and s = 50 when t = 150. Determine t when s = 75.

A) 215
Answer: D
Explanation:  A)
B)
©)
D)

Graph the function.

B) 3

C) 300

D) 225

114)

115)



I4x+2, X< -2
116) f(x) = ¢ x, -2=x=<3
3x -1, x>3
2017
15T
10T
st
_:5 —+—+— —t 5 >
5+
-10T
15T
20T
A) B)
2077 2017
15T 154
5T 51
_:5 f ./ f 5 > _:5 ./ ——+— 5
5T 5T
-10T -10T
15T 15T
20T 20T
C) D)
2077 2047
15T / 154
10T 101 /
5T 51
_:5 } :.:/ } :5 4 :5 il/ —+—+— :5
5T 5T
-10T -10T
15+ 154
20+ 20+
Answer: D
Explanation: A)
B)
©)
D)
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Provide an appropriate response.
117) What real numbers x satisfy the equation | x | = [x]?

A) {x]x =0} B) {x|x ereal numbers}
C) {X|x integers} D)@
Answer: C
Explanation: A)
B)
®)
D)

Graph the function. Determine the symmetry, if any, of the function.
118) y = -x2/3

B) No symmetry

53

117)

118)



C) No symmetry D) Symmetric about the y-axis

10 -8 6 -4

Answer: D

Explanation: A)
B)
©)
D)

Determine if the function is even, odd, or neither.

119) f(x) = (x - 5)(x + 8) 119)
A) Even B) Odd C) Neither
Answer: C
Explanation: A)
B)
®)
120) g(x) = —2X 120)
x2 +3
A) Even B) Odd C) Neither
Answer: B
Explanation:  A)
B)
®)

Solve the problem.
121) An economist predicts that the buying power B(x) of a dollar x years from now will decrease 121)

according to the formula B(x) = 0.75%X. How much will today's dollar be worth in 7 years? Round
the answer to the nearest cent.

A) $0.13 B) $4.30 C) $0.82 D) $5.25
Answer: A
Explanation: A)
B)
©)
D)
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Solve for t ory, as appropriate.

122) X2eIXH5 — ot

A) X2 +9X +5
Answer: A
Explanation: A)

B)
®)
D)

B) 9x3 + 5x2

C) In(x2 + 9x + 5)

D)x2—9x—5

One of sin x, cos X, and tan x is given. Find the other two if x lies in the specified interval.

123) sinx:—l, xin[—

2

A)cosx:—ﬁ,tanx:—

2

C) cosxz%,tanx:—

Answer: C

Explanation: A)
B)
®)
D)

Find the domain and range for the indicated function.

124)fx) =7,  g(X) =7 +/X;
A)D:x=0
Riy=7
Answer: B

Explanation: A)

B)

®)

D)

Graph the function.
125) f(x) = 3(x - 4)

T
a0

w|%| °°|%|

g/f
B) D:x=0
Riy=1

55

B) cosx:——s,tan
2
3
D) cosx:T,tanx
C)D:x=-7
Riy=0

D) D:x=0
Riy=1

122)

123)

124)

125)



A)

.6__},.
.4_-
.2_-
6 . 2.1
2+
L
._6__
C)
5 . 2 S 46
61
Answer: A
Explanation: A)
B)
®)
D)
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B)

D)




Answer Key
Testname: C1

1)B
2)C
3)A
4) D
5 C
6) D
nC
8) D
9B
10) B
11) C
12) A
13) A
14) If B=-2m, then cos (A + B) = cos A and sin (A + B) =sin A. Because the period of both of the sine and cosine functions

is 2, if B is replaced by a multiple of 2t the angle sum formulas must produce the same value as the sine or cosine
function.

15) sec™1 (-x) = cos‘l(— UX)=m - cos~1 a/x)=m- sec~1 x

16) sin x - =|=sinx cos|- =]+ cos x sin|- =
2 2 2

=sin x (0) + cos x (-1)
=0 - cos X
= -C0S X

17) cos X + | = cos x cos = - sin x sin —
2 2 2
=cos x (0) - sin x (1)
=0-sinx

=-sin x
18)

1017

3\

TT TT

19) co - —|=c0S XCoS|-—
) s[x 2] S X COS >

~sinxsin|- &
2

J

=cos x (0) - sin x (-1)

=0+sinx

=sin x
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Answer Key
Testname: C1

sin(A-B) _sinAcosB-sinBcosA _
cos(A-B) cosAcosB+sin AsinB

20) tan (A - B) =

(cos A cos B)‘l(sin AcosB-sinBcosA) _ tanA-tanB
(cos A cos B)~1(cos AcosB +sin AsinB) 1+tanAtanB

21) sin X + = | = sin x cos = + cos x sin —
2 2 2

=sin x (0) + cos x (1)

=0+ cosx
= COS X
22)
5_}!
4_
\i--
1__
5 4 3 2 ll/x\s 4 s5x
21
34
41
51
23) sin (A -B)

=sin (A + (-B))
=sin A cos (-B) + cos A sin (-B)
=sin Acos B - cos Asin B
24) When y = cos 2x is at a maximum point, which is at any multiple of 7, y = sec 2x is a minimum point. Similarly, when

cos (2x) is at a minimum point, which is at any odd multiple of % y = sec 2x is a at maximum point.
25) When y = sin % is at a maximum point, which is at x = (4n + 1)7 for all integers n, y = csc% is at a minimum point.

Similarly, wheny =sin % is at minimum point, , which is at x = (4n - 1)7t for all integers n, y = csc% isata maximum

point.
26) A
27)B
28) C
29) D
30)B
3 A
32) B
33)C
34)B
35) A
36) B
37 C
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Answer Key
Testname: C1

38) A
39) B
40) A
41) C
42) D
43) C
44) A
45) C
46) B
47) C
48) D
49) D
50) A
51) B
52) C
53) C
54) B
55) B
56) B
57) A
58) B
59) D
60) B
61) C
62) B
63) A
64) D
65) C
66) B
67) A
68) A
69) B
70) A
71) D
72) C
73) A
74) C
75) D
76) D
77) D
78) A
79) D
80) B
81) B
82) D
83) C
84) D
85) C
86) B
87) D
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Answer Key
Testname: C1

88) C
89) C
90) A
91) C
92) C
93) D
94) D
95) B
96) B
97) A
98) B
99) C
100) B
101) B
102) D
103) A
104) C
105) C
106) D
107) A
108) C
109) B
110) D
111) B
112) C
113) D
114) C
115) D
116) D
117) C
118) D
119) C
120) B
121) A
122) A
123) C
124) B
125) A
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