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Name

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

Find the domain and range of the function.
1) f(x) =5 - x2
A) D: (-»,5], R: (-, »)
C) D: (-, =), R: [5, )
Answer: B

2)F(ty=t2-8
A) D: (-, »), R: (-, )
C) D: [0, »), R: (-, -8]
Answer: B

3) 9@ =2-[z
A) D: (-,0], R: [2,)

Answer:. D

B) D: (-, =), R: (-=,2]

4) f(x) = -4 +[x
A) D: (-, ), R: [-4,)
C) D: [0,%), R: (=, =)

Answer: B

5) F(t) = %

A) D: (-,0), R: (-=,0)
Answer: C

B) D: [0,%), R: (-,)

6) 9(z) = &
A) D: [1,%), R: (-,%)
Answer: B

B) D: (-1,%), R: (-,0)

_ 2
n=R
A) D: [0,%), R:(0,1]
Answer: A

B) D: (-«,0], R:(-,0]

7
N

A) D: (-»,0), R: (-»,0)
Answer: D

8) F(t) =

B) D: (-=,%), R: (- ,)

B) D: (-, »), R: (-, 5]
D) D: (-, =), R: (-, =)

B) D: (-, »), R: [-8,)
D) D: [-64,x), R: [-8,x)

C) D: (-=.2], R: (-, =)

B) D: [0,), R: [-4,)

D) D: (-,0], R: (-,-4]

C) D: (0,%), R: (0,)

C) D: (-%,-1), R: (0,)

C) D: [0,%), R: (-,)

C) D: [0,%), R: [0,)

D) D: [0,%), R: (-%,2]

D) D: (-,), R: (-,)

D) D: [0,), R: (- ,)

D) D: (-=,=), R:(0,1]

D) D: (0,%), R: (0,)
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9) g(z) =~/25 - 22

A) D: (-5,5), R: (-5,5) B) D: [0,%), R: (- %,%) C) D: [-5,5], R: [0,5] D) D: (- »,»), R: (0, 5)
Answer. C

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

10)
A) Function B) Not a function
Answer: A
11)
A) Function B) Not a function
Answer: A



12)

A) Function
Answer: B

13)

A) Not a function
Answer: A

14)

A) Not a function
Answer: B

B) Not a function

B) Function

B) Function



15)

A) Not a function B) Function
Answer: B

Find the formula for the function.
16) Express the perimeter of a square as a function of the square's side length x.

A) p = 4x B)p:% C)p=x3 D) p = 6x

Answer. A

17) Express the area of a square as a function of its side length x.
A) A = 4x B) A = X2 C) A=2x D) A= x4
Answer: B

18) Express the length d of a square's diagonal as a function of its side length x.
A) d = xa2 B) d = 2x C)d=xA/3 D) d = x
Answer: A

19) Express the perimeter of an isosceles triangle with side lengths X, 5x, and 5x as a function of the side length.
A) p = 10x B)p= 10x3 C)p= 25x3 D) p = 11x
Answer: D

20) Express the area of a circle as a function of its radius r.
A) A=2nr B) A=mr C) A=mnr D) A= nr3
Answer: C

21) Express the volume of a sphere as a function of its radius r.

A) V= %m’?’ B) V= %Tcr3 C)V=rnr3 D) V= %Tcrz
Answer. A

22) A point P in the first quadrant lies on the graph of the function f(x) = X2, Express the slope of the line joining P
to the origin as a function of x.

A) m=2x B)m:% C)m=x D)m:%

Answer: C



23) A point P in the fourth quadrant lies on the graph of the function f(x) = -2, Express the slope of the line joining
P to the origin as a function of x.

A)m:% B) m=x C) m=-2x D) m=-x
Answer: D

Find the domain and graph the function.
24) f(x)=8x+4

Ty

C) D: (-, =) D) D: [0, «)

Answer:. A



25) g(x) = -9 - 3x - x2

Answer: D



26) F(x) = A/-x

A) D: (-, 0]

C) D: [0, «)

Answer: A

D) D: (-, 0)




27) G(X) =~/ | x|

&

A) D: (-, 0]

C) D: [0, «)

Answer:. D

B) D: (-, 0)




[ t-

N

28) F(t) =

—
N

A) D: (-, 0) U (0, «) B) D: (-, 2) U (2, =)

C) D: (-, 2) u (2>, =) D) D: (-, «)

| . —_
D—_ I - —;
Answer. B



29) G(t) = rlsl

Answer. D

Graph the function.

B) D: (-, 3) U (3, =)

4

D) D: (-=, 3) U (3, =)

10



A) .

) 0

Answer: C
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31) g(x) = { -3

X -2,

x=<0
x>0

&1
o
& 4 -2 4 &
4T
&T
&
4
& 4 48

C)

Answer. D

B)

D)




32) F(x) = {

4 - X,
1-3x,

X=<2
X>2
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Answer:

C
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B)

D)




33)G(x):{|xl+5’

X<0
x=0

A)

)

Answer. B
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4x + 2,
34) f(x) =< x,
3x-1,

0L
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o
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C)

Answer: D
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B)

D)




1 e
35)g(x)={ X+ 1’

X, X=-1
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Answer: C
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Find a formula for the function graphed.

36)
A) f(x) = ‘J'Sx, x=0 B) f(x) - [-5, x=0
| -5%, x>0 15, x>0
ofg={5  x=0 D)f =5~ X<0
-5, x>0 1-5. x=0
Answer: C
37)
m={% =0 B)f()={%  X<0
L-X, x=0 lx, x=0
C) f(x) = {5 x<0 Dyfo=/5  x=0
| -5%, x=0 l—x, x>0
Answer. A
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38)

A fx) = {5 X<0 8) f00 = S 1 x<3
11-X, x=0 ll—x, X>3
0 109 = f* x=3 D) f(x)={ L x<3
11-X, X>3 lx—l, x=3
Answer. C
39)
A)f(x):J-2+X,X<2 B)f(X):\JIZ_X’X<2 C)f(x):IZ—X,XSZ D)f(x):<r2+X'X52
1-5 x>2 -5 x=2 -5 x>2 -5 x>2
Answer: C
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40)

A) () = [ 2%
X+ 2,

0) f(x) = { 2%
X+ 1,

Answer. D

41)

T i - LA o
] \4

A) f(x) = J’x + 6,
L—X

c) f = J8-%
X

Answer. D

x=<1
Xx>1

x=<1
Xx>1

- |x
9= (5

D) f(x) = J ~2%

lx+ 1,

— | =X

— | X,
D) f(x)—{G_

19

x=1
Xx>1

x=<1
Xx>1



42)

2, 0O0=x<2
A)f(x):‘fz, 0=x<6 B)f(x)=,& 2=x<4
LG, 2=x<8 2, 4=x<6
6, 6=x<8
[2, 0=x=<2
C)f(x)=\6’ 2<x=4 D)f(x):IG' 0=x<6
2, 4<x<6 12, 2<x<8
6, 6<x=<8
Answer: B
43)
- (1
—X+1, -8=x=-2 ?x+1, -8=x=-2
A) f(x) = ¢ B) f(x) =/
5, -2<x<3 5, -2<x=<3
¥6—x, 3=x=<8 ~6—x, 3<x=<8
(1 (1
_EX+1’ -8=x=-2 EX+1’ -8<x=-2
C) f(x) = ¢ D) f(x) =/
5, -2<x=<3 5, -2<x=<3
X -6, 3<x=8 6 - X, 3<x<8

Answer: B
Graph the function. Determine the symmetry, if any, of the function.

20



A) Symmetric about the origin

Ed

C) Symmetric about the origin

Answer: A

21

B) Symmetric about the y-axis

Ed

D) No symmetry

Ed




45)y=-—
2

C) No symmetry

£}

Answer. B

22

B) Symmetric about the y-axis

D) Symmetric about the y-axis

sy




1

46) y = X 4
A) No symmevtry B) Symfmetr:icv about the origin
C) Symmetriti about the origin D) Symmetréki about the origin
Answer: C

23



4ny=-Ix|

— e B

JRE R - | 1z 3 4 s

bk bh L

A) Symmetric about the x-axis

Ly

— o w e

I R 12 3 4 4%

bk b

C) Symmetric about the origin

v

12 3 4 s

Answer: B

24

B) Symmetric about the y-axis

— W e

Ly

443

bk b

12 3 4 sx

D) Symmetric about the y-axis

— b e B e

Ly

JRE R - |

P

12 3 4 ax



48)y:\/:<

= b e B e

JRE R - | 1z 3 4 s

P

A) Symmetric about the y-axis B) Symmetric about the y-axis

Ly £y

U R | 12 3 4 s R 1z 3 4 s

bbbl L
bbbl L

C) No symmetry D) No symmetry

Ly ¥

— W

L.

U R | 12 3 4 % R 1z 3 4 s

bbb L
bbb L

Answer:. D
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A) No symmetry

Answer: A

26

B) Symmetric about the x-axis

D) Symmetric about the x-axis




A) No symmetry B) Symmetric about the y-axis
.d: =3
C) No symmetry D) Symmetric about the y-axis
oF
& _0:
Answer: C
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51) y=-x
oI
A) No symmetry B) Symmetric about the y-axis
C) Symmetric about the y-axis D) No symmetry
O: OE
i &

Answer: C

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

28



52)y:i

4 403 A 12 3 4 4x

A) Increasing -» < X < « B) Increasing -« <x<0and 0 <X < «

¥

12 3 4 s

C) Decreasing -« <x < 0; D) Decreasing -o<x<0and0<x< o
Increasing 0 < X < = o

Answer:. D
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53) y=-—
%2

A) Increasing -»<x<0and 0<Xx <« B) Increasing -~ <x <0

I Decreasing 0 < X < «

FEERE

C) Decreasing -~ < x <0 D) Decreasing -o<x<0and 0 <X < o
Increasing 0 < X < = I

T3 o4 sx

FEERE

Answer: C
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1

54)y= M 4
A) Increasingl—oo <x<0and0<x<w B) Decreasmgv;oo <x<0and0<x<w
C) Decreasing -« <x<0 D) Increasing -« <x<0
Increasingvo <X<w Efir(iaSi?? 0<X<w
Answer: B
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55 y=-Ixl

JRE R - | 1z 3 4 s
ST

b b b iy

A) Decreasing -« <x=0 B) Decreasing -« < X < «

Increasing 0 =x < « oI
4
¥ nn
T X
il
Al
1+ -3-4-!-_’-_‘_1_’!43‘
=T
AT
2T 4T
Et o AT
AT
AT

C) Increasing -« <X < » D) Increasing -« <x =<0

o1 Decreasing0 =x <«
a4
T T
X T
il
A
ot B a2 /Ny 2 o3 o4 ax
AT T
AT T
AT T
AT
AT

Answer. D
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56) y = A/-X

JRE R - | 1z 3 4 s

A) Decreasing -« <x=0 B) Decreasing -« <x =0
Increasing 0 =x < o« Iy

[v

\_ 4 o4 3 2 4 02 3 4 A%
ST

U R | 12 3 4 4%

¥ ¥

C) Increasing -« <x <0 D) Decreasing0 =x < «

U R | 12 3 4 s R 1z 3 4 4%

Answer: B
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A) Decreasing -« <X < « B) Increasing 0 =x < «
¥ Wty
VIS AR M IV EARE \E R
C) Decreasing 0 =X < « D) Increasing 0 =X < =
Answer: C
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S0 s 6 4

A) Decreasing -« <x=0
Increasing 0 =x < o

¥

C) Decreasi

Ng -o<X<w

Answer. D

B) Increasing 0 =X < «

Y

D) Decreasing -« <x =<0




A) Decreasing -« <x=0 B) Increasing -« < x <
Increasing 0 =x < « i
i e Zevn i
C) Increasing -« <x <0 D) Decreasing -~ <X < »
Decreasing 0 <X < = ]y
TR W 4
Answer: C
Determine if the function is even, odd, or neither.
60) f(x) =3
A) Even B) Odd C) Neither
Answer: A
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61) f(x) =4x2 + 2
A) Even

Answer: A

62) f(x) = -3x4+2x - 8
A) Even
Answer: C

63) f(x) = -8x° + 3x3
A) Even

Answer. B

64) f(x) = (X + 5)(x + 8)

A) Even
Answer:. C

65) f(x) = —2
x2 +2

A) Even
Answer. A
-6
66) f(x) = ——
) f(x) X+4
A) Even
Answer: C
-6Xx
67) g(x) =
X -
A) Even
Answer. B

68) g(x) = |5x/|
A) Even

Answer: A

69) h(t) =\t2 - 6

A) Even
Answer. A

B) Odd

B) Odd

B) Odd

B) Odd

B) Odd

B) Odd

B) Odd

B) Odd

B) Odd

37

C) Neither

C) Neither

C) Neither

C) Neither

C) Neither

C) Neither

C) Neither

C) Neither

C) Neither



Match the equation with its graph.

70) y = 5%
A)

C)

Answer: D

38

B)

D)




71) y=x3
A)

C)

Answer. D

39

B)

D)




72) y = 2x
A) B)

C) D)

Answer. D

Provide an appropriate response.

73) Graph the functions f(x) = % andg(x)=1+ % together to identify the values of x for which % >1+ %
Confirm your findings algebraically.
A) (-=,-2)u(0,4) B) (-2,4) C) (4, =) D) (-2,0)u (4, =)
Answer: D
. . . . 2
= = < .
74) Graph the functions f(x) 1 and g(x) ) together to identify the values of x for which 1 %+ 1
Confirm your findings algebraically.
A) (==, -5) B) (-5, =) 0 (-1,1)u(, «) D) (-5, - u(l =)
Answer: A
Solve the problem.
75) The variable s is proportional to t, and s = 40 when t = 120. Determine t when s = 65.
A) 195 B) 3 C) 185 D) 260
Answer: A
76) The kinetic energy K of a mass is proportional to the square of its velocity v. If K = 4320 joules when
v = 12 m/sec, what is K when v = 8 m/sec?
A) 1280 joules B) 2560 joules C) 1920 joules D) 2240 joules

Answer. C

40



77) Boyle's Law says that volume V of a gas at constant temperature increases whenever the pressure P decreases,
so that V and P are inversely proportional. If P = 14.5 Ibs/in2 when V = 1100 in3, then what is V when P = 24 Ibs/

R 27
in4"
87 in3 7975 . 3 52800 . 3 275 . 3
A) >7E in B) B in ) ST in D) 57 in
Answer: B

78) A box with an open top is to be constructed from a rectangular piece of cardboard with dimensions 11 inches by

27 inches by cutting out equal squares of side x at each corner and then folding up the sides as in the figure.
Express the volume V of the box as a function of x.

27 —

T I I
i7" L
B3 *
11
_x x_
Ix x|
A) V(X) = x(11 - 2x)(27 - 2x) B) V(x) = (11 - 2x)(27 - 2x)
C) V(X) = (11 - x)(27 - x) D) V(X) = x(11 - x)(27 - x)
Answer: A

79) The figure shown here shows a rectangle inscribed in an isosceles right triangle whose hypotenuse is 10 units
long. Express the area A of the rectangle in terms of x.

¥
E
Fix, 7
A
-5 a = 5 %
A) A(x) = 2x2 B) A(X) = 2x(x - 5) C) AX)=x(5-x) D) A(X) = 2x(5 - x)
Answer: D
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80) A power plant is located on a river that is 650 feet wide. To lay a new cable from the plant to a location in a city
2 miles downstream on the opposite side costs $175 per foot across the river and $125 per foot along the land.
Suppose that the cable goes from the plant to a point Q on the opposite side that is x feet from the point P
directly opposite the plant. Write a function C(x) that gives the cost of laying the cable in terms of the distance x.

2 mi 1

I ] ciby
e —

power plant

A) C(x) = 125'\/x2 + 6502 + 175(10,560 - x) B) C(x) = 175'\/x2 + 6502 + 125(10,560 - x)
C) C(x) = 175’\/x2 + 6502 + 125(2 - x) D) C(x) =175(650 - x) + 125(2 - x)

Answer. B

Provide an appropriate response.

81) Consider the functiony =4 /1 - % . Can x be greater than 1?

A) Yes B) No
Answer: A
82) Consider the functiony =4 /1 - % . Can x be 0?
A) Yes B) No
Answer: B
83) What is the domain of the functiony =, /1 - % ?
A) (-»,0) uU[l, =) B) (-, ») C) (~»,0)u(l, ») D) (0, 1]
Answer: A

84) Graph the equation |y|] = x and decide whether or not the graph represents a function of x.

A) Function B) Not a Function

Answer. B
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85) Graph the equation |x| + |y| =1 and decide whether or not the graph represents a function of x.

A) Funct
Answer: B

ion

86) For what values of x is | x | =1?

A)l<x=<2

Answer: B

B)l=x<2

87) For what values of x is [x] = 0?

A)0=x<1

Answer: B

B)-1<x=<0

88) What real numbers x satisfy the equation | x | = [x]?
A) {X|x €integers}
C) {x|x ereal numbers}

Answer: A

89) Graph the function f(x) = | x| .

43

B) Not a Function

C)0=x<1

C)0<x=1

B) {xIx =0}
D) @

D)0<x=<1

D) -1=x<0
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Answer: B

90) Graph the function f(x) = [x].
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Answer: A

Find the domain and range for the indicated function.

g(x) =+/x - 5;

91) f(x) = «/x +5,
A) D:x=-5
R:y=0

Answer: C

92) f(x) = «/x +11,

A)D:x=11
R:yz/\/22

Answer: B

93) f(x) =A/x + 7,

A) D:x=7

9(x) =

9(x) =~/x - 7;

R:—Oo<y<oc

Answer. C

M f(x=2  gx)=2+/x;

A)D:x=0
Riy=1
Answer: A

B)

D)

C) D:x=5

R:yz«/l_o

C)D:x=11
Riy=0

C)D:x=7
R:y=0

C)D:x=-2
Riy=0

45

D) D:x=5
Riy=0

D)D:x=-11

R:yz—@

D) D:x>7
R:y=0

D) D:x=0
Riy=1



95) f(x)=6,  g(x)=6+~/x; o/

A) D:x=0 B) D:x=-6
Riy=1 R:y=0
Answer: A

Solve the problem.
96) If f(x) =3x + 8 and g(x) =2x - 1, find f(g(x)).
A) 6x +11 B) 6x +5
Answer: B

97) If f(x) = -3x + 2 and g(x) = 2x + 9, find g(f(x)).

A) -6x + 29 B) 6x + 13
Answer: D
98) If f(x) = x-2 and g(x) =9x + 2, find g(f(x)).
2
A) 9x + 16 B) - )
Answer. D

99) If f(x) = «/x +7 and g(x) = 8x - 11, find f(g(x)).
A)2/\/2x—1 B) 8a/x +7-11

Answer: A

100) If f(x) = 4x2 + 2x + 3 and g(x) = 2x - 7, find g(f(x)).

A) 4x2 + 2x - 4 B) 8x2 + 4x - 1
Answer: B

101) If f(x) = % and g(x) = 2x2, find g(f(x)).
1 2
N = B) =

Answer:. D

102) If f(x) = -9x - 3 and g(x) = 9x2 - 8x - 6, find g(f(-3)).

A) -894 B) 4986
Answer: B

103) If f(x) = -4x - 4 and g(x) = 2x2 + 9x - 3, find g(f(4)).

A) -264 B) -223
Answer: D

104) If f(x) = & g(x) = % and h(x) = 2x+ 4, find f(g(h(x))).

A) 24[x +4 B) A/x + 4

Answer: D

C)D:x=0
Riy=6

C)6x+7

C) -6x+5

C)x+4

) 8«/x -4

C) 4x2 +4x - 1

C)—
2x2

C) 18

C) -168

C) Afx+2

D) D:x=0
Riy=1

D) 6x + 15

D) -6x + 13

D) x

D) 24/2x + 1

D) 8x2 + 4x + 13

D) 78

D) 617

D)«/x+2



105) If f(x) = A/X, g(X) = % and h(x) = 3x+ 6, find h(g(f(x))).

A) 3+[x+6

Answer:. D

106) y = 21
X -5

1 1
A) f(x) = —, g(x) = - =
) 109 =-7.900=- 5

0) (9 =190 =x2 - 5
Answer: C

107) y =|7x + 4
A) f(X)=x,9(x) =7x+ 4
C) f(x) =|-x|, g(x) = 7x - 4
Answer. D

108) y=-2 +5
<2

A) f(X) = x, g(x) :%+ 5

0) () =2, 9 =5
X

Answer: D

8

«/5x+ 1

A1) =, g0 =5x+1

109) y =

) f(x) = —2=, g(x) =5x + 1

N

Answer: C

110) y = (-3x + 18)8
A) f(x) = -3x8, g(x) = x + 18
C) f(x) = -3x + 18, g(x) = x8
Answer: D

C)fx+2

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

B) 0 =, 9) = X - 5
X

D) f(x) = % gx)=x2 -5

B) f(x) = -|x|, g(x) = 7x + 4
D) f(x) =|x|, g(x) = 7x + 4

B) ) =, 90 =~ +5

D) (x) = X +5, 99 =
X

B) f(x) =+/5x + 1, g(x) =8

D) f(x) =8, g(x) :«/5 +1

B) f(x) = (-3x)8, g(x) = 18
D) f(x) = x8, g(x) = -3x + 18
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Solve the problem.

111) Let f(x) = TX4 Find a function y = g(x) so that (f og)(x) = x.

A 909 =x6e-4) 9909= 55 ©) 900 =5 D) g(x) = =2

Answer. D

112) Let f(x) = «/x - 2. Find a function y = g(x) so that (f °g)(x) = '\/xz - 2.
A) g(x) =x2 +2 B) g(X) = 2x C) g(x) = x2 D) g(x) = x? - 2
Answer: C

113) Let g(x) = «/x. Find a function y = (x) so that (f °g)(x) =|x.

A) f(x) = x2 B) f(x) = L C) f(x) = x D) f(x) = 1
X2 X

Answer. A

114) Let g(x) = x + 6. Find a function y = f(x) so that (f °g)(x) = 4x + 24
A) f(x) = 4x B) f(x) =4x+6 C)f(x)=4x-6 D) f(x) =4(x + 1)
Answer: A

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

A y=x2+4 B)y=x2-4 C)y=(x- 4)2 D)y = (x + 4)2
Answer: B
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116) The accompanying figure shows the graph of y = x2 shifted to a new position. Write the equation for the new
graph.

R .

A)y:(X—6)2 B)y:(X+6)2 C)y=X2—6 D)y:x2+6
Answer: D

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

0 & 6 4 2 T : o4 6 &

A y=x2+3 B)y = (x - 3)2 Cy=x2-3 D) y = (x + 3)2
Answer: B
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118) The accompanying figure shows the graph of y = x2 shifted to a new position. Write the equation for the new
graph.

A)y=x2-5 B) y = (x + 5) O y=x2+5 D) y=(x - 5)2
Answer: B

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

T R .

A)y=-(x+5)2 B)y=-x2-5 C)y=-x2+5 D) y = -(x - 5)2
Answer: B
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120) The accompanying figure shows the graph of y = -x2 shifted to a new position. Write the equation for the new
graph.

JR T R R A,

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

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

T R .

A)y=-(x+4)2 B)y=-(x - 4)2 C)y=-x2+4 D)y=-x2-4
Answer: B
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122) The accompanying figure shows the graph of y = -x2 shifted to a new position. Write the equation for the new
graph.

A)y=-x2-2 B) y=-(x - 2)? C)y=-(x+2)2 D)y=-x2+2
Answer: C

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

A y=(x+1)2+5 B)y=(x-52+1 C)y=(x+1)2-5 D)y=(x-1)2+5
Answer: A
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124) The accompanying figure shows the graph of y = -x2 shifted to a new position. Write the equation for the new
graph.

T R .

A y=-(x+2)2+3 B)y=-(x-2)2+3 C)y=-(x-22-3 D)y=-(x+3)2+2
Answer: B

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.

125) x2 +y2 =9 Up 3, right 6

A) (x-6)2+(y+3)2=9 B) (x-6)2+(y-3)2=9

Ty

Ty
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C) (x+6)2+(y-32=9 D) (x+6)2+(y+3)2=9

Ty Y
T s
s

Answer: B

126) y = x3 Down 6, left 5

A)y-6=(x-5)3 B)y+6=(x+5)3

oy oy
sT§ T
sT T
4T T
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C)y+6=(x

_ 5)3

¥

Answer: B

127) y = - A/x

Left6

D)y-6=(x+5)3

Y
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Answer:. D

128) y =+

” Down 5, right 6

T ]

56




Answer:. C

Graph the function.

129)y:«/x—4-3

£
oI
T
-0 & .8 4 4 & X
AT
«f
s
-1aT
Ty
T
R
~ ot
-0 & 6 4 4 &6 %
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ot
[0 & 6 4 BT 2

bbb T
R =

B)




C) D)

P

R R ]

Answer:. C

130)y=|x+2] +7

Y

&
&
4

R .

b bk s

A) B)

<

T

b
-
o
o

b b b
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C)

-0 &

Answer:. D

131) y=4 - /x

Y

A)

-0 & s -
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C)

Answer: B

132) y=(x - 4)2/3

D)

B)
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Answer. A

133) y - 4=x23

61

D)

B)




D)

Answer:. C
1
134) y = ——
)y X+ 2
0:
&F

A)

T
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C)

Answer. D
1
135)y==-4
)Y »
0:
&F
A)

Iy

o

s
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C)

Answer:. C

136) y= -~ +3

B
Y
st
s
pus
0 5 6 4 2 T 4 & 5 X
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D)

B)




C)

Answer. D

137) y= ———
)Yy - 12

A)

65

D)

B)




Answer. D

138) y=4/2x - 6

A)

66

B)




C)

Answer. A

139)y=(5-x)3-1

[0 & 6 4 X T X4 6 8 0%
4T
AT
AT
-
¥
sl
PN
at
RURC N A 2 (I}

67

D)

B)




C) D)

oY Y
T &
L3 L3
4 4
110 £ -8 T @ 4 & % x 10 % 4 -1 I 4 & %
-4: 4
6T &
AT =3
o1 10
Answer: B
140)y:5—+ 1
Ty
I
oL
ps
0 £ & 4 2 T I 4 & £ x
F
s
s
=0T
oY
&
L3
4
_’_‘-—.—
R R
&t
st
=107,
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C) D)

Answer: A
141)y = . 4
X2
A)

A e e
0 & 6 4 2 T o4 & & 0X
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C)

Answer: C

142) y = (-3x)2/3-3

4 2 T 2 4 & & %

A)

70

B)

2T X o4 6 & 0%




C)

Answer: A

12 3 4 s

A)

D)

< |

‘)\3‘
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C)

Answer: B

144)y:«/|x +4

72

D)

B)




C) D)

wr¥ wr¥

it s

T PN

0 & & 4 2 T X4 8 & 0% N- o4& s

: -4/

& ST

3 3

10 10

Answer: A

Using the graph below, find the domain and range of the given function, and sketch the graph.

145) y = -f(x)

73



A) D: [-4,5]; R: [-3, 3] B) D: [-7.5,1]; R: [-1, 5]

T &
‘T (%) “T
-1.4]
e Ty
L L4
BN il T
£ -6 £ 6 4 2 T 2 4 & £
B
AT
& -6T
= =

C) D: [-5, 4]; R: [-3, 3] D) D:[-7,2[; R: [-4, 2]

DY)
s gy

B -4 \-{l{ T 2 4 & £
[ENE N N
T4} T

Answer: C

146) y = f(-x)

s
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A) D: [-4,5]; R: [-3, 3]

C) D: [-5, 4]; R: [-3, 3]

Answer: B

147) y = f(x + 2) -1

oF

75

B) D: [-4, 5]; R: [-3, 3]

D) D: [-4, 5]; R: [-3, 4]




A) D: [-4,5]; R: [-3, 3]

C) D: [-8,1]; R: [-2.5, 5]

I
£’} T
e T gita
21
?/ - -4 T 4 & £
(5,28} =T
4T
T
AT

Answer: D

148) y = f(-x - 2) + 1

oF

76

B) D: [-5, 4]; R: [-3, 3]

D) D: [-7, 2]; R: [-4, 2]

DY)
s gy

B -4 \-{l{ T 2 4 & £
[ENE N N
-4} T




A) D:[-7,2]; R: [-2, 4] B) D: [-6, 3]; R: [-2, 4]

T T
&aT &aT
T.4) 4T (-4 3) hio.4
LT 6.3 _:\
?‘\' 3.0 T
50.\?/ BummE Mamaa s _._,\;.4..0.;
a0, -1 -1 2T 3, -2)
42 + o
4T AT
=T 4T
AT AT
C) D: [-7,2]; R: [-2, 4] D) D: [-3, 6]; R: [-2, 4]
AT AT
&aT &aT
(4.4 @ iLoey by E{?L{a W
.6/0 -4 I T 2 4 & £ . -4/_’ T 2 4 & £
[Z 1 2T T
[ oy L
-4T 4T
& &
=3 =3

Answer: B

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.

149) y = x2 -1 stretched horizontally by a factor of 4
2 2
A)y:XT—l B)y=16x2-1 C)y:)l(—G— D)y=4x2 - 4
Answer: C
150) y = X2 + 4 compressed vertically by a factor of 2
2 2
A)y:X7+4 B)y=2x2+8 C)y:X7+2 D)y=4x2 + 4
Answer: C
15l)y=1+ iz stretched vertically by a factor of 5
X
25 5 5 1 1
Ay=1+= B)y=5+— Cy=1+—= D)y=<+—
X2 X2 X2 5 5x2
Answer: B
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152) y=1+ iz compressed horizontally by a factor of 3

X
1 1 9 3 1
AYy=Z+— By=1+— Oy=3+— Dy=1+—
3 3x2 X2 x2 9x2
Answer: D
153) y = /\/x +1 compressed vertically by a factor of 7
A)y= §+1 B)y=7a/x+ 1 C)y=~lTx+7 D)y =~/Tx+ 1
Answer: A
154)y = x3+1 stretched vertically by a factor of 5
3
A)y=125x3 + 1 B)y:%r+%- C)y=5x3+1 D)y=5x3+5
Answer: D

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.
155) gf
A) Even B) Odd

Answer: B

156) g/f
A) Even B) Odd

Answer: B

157) g2
A) Even B) Odd
Answer: A

158) f og
A) Even B) Odd
Answer. A

159) f of
A) Even B) Odd
Answer: A

160) g -g
A) Even B) Odd
Answer: B
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SHORT ANSWER. Write the word or phrase that best completes each statement or answers the question.

Solve the problem.
161) Graph the functions f(x) = \/>_< and g(x) = /\/5 - X together with their sum, product, two differences, and two
quotients.

Answer:
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162) Let f(x) = x - 6 and g(x) = X2, Graph f and g together with f .g and g of.

1ot¥

R 2 4 & & 0%

Answer:

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

163) On acircle of radius 18 meters, how long is an arc that subtends a central angle of Sn radians?

A)3mtm B) 90 m C) 15t m D) 15m
Answer: C

164) On acircle of radius 12 meters, how long is an arc that subtends a central angle of 140°?

A) 22—” m B) 16807 m 5 % m D) 1680 m

Answer: A

165) You want to make an angle measuring 110° by marking an arc on the perimeter of a disk with a diameter of 10

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) 4.8in. B) 19.2 in. C) 38.4in. D) 9.6 in.
Answer. D
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166) If you roll a 1-m-diameter wheel forward 34 centimeters over level ground, through what angle (to the nearest
degree) will the wheel turn?
A) 1° B) 19° C) 68° D) 39°
Answer: D

Find the exact value of the trigonometric function. Do not use a calculator or tables.

3\

T

167) sec|—
) [6

J

A2 R W 0 23

Answer: D

3\

T

168) csc|—
) [3

J

A)# B) 2 C) /2 D) 23

Answer: D

169) cos [%]

A) % B)

NLI
[
—_

Ok D) A/2
Answer:. A
. [ 51
170) Sin [T]

A)# B) C)-ﬁ D)-£

ol

Answer. D

172) tan [43—“]

A) A3 B) 1 C) -3 D) - %
Answer. A
37 )

173) tan| —
3)an[2

J

A0 B) -1 o1 D) Undefined
Answer: D
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174) csc (2m)
A) -1 B) 1 0o D) Undefined

Answer. D

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

oo 12 .|
l75)smx-13, xm[z,n]

=0 12 -2 -2
A)cosx-ls,tanX—5 B) cos x = 13,tanx B
C5 anx=. 2 _5 anx=-2
C) cosx = 13,tanx- 5 D)cosx-13,tanx B
Answer: C
4 . iy
176) cos X = —, n|l-—,0
) X z Xi [ > ]
_ 3 iy =3 =_4
A) sinx = 5,tanx- 2 B) sin x = 5,tanx- 3
3 4 . 3 3
C ==t =-— D ==t =—
) sin X z an x 3 ) sin X 3 an x 2
Answer: A
_ . 3
177) tan x = —, xin n,T
. 12 5 . 5 12
A)sinX=-—,C0SX =— B)sinx=-—,cosx=-—
) SINX =75, C0SX =73 )SINX= - 75, 00SX=-73
inx=5 cosx= 12 inx=-12 cosy=_ 5
C)S|nX—13,COSX—13 D) sinx = 13,COSX— 3
Answer: B
178)sinx:—l xin|-Z,0
5' 2’
_2\/5 _ \/6 _ 2\/5 _ \/5
A) cos X = 5 ,tan x = 12 B) cosx = 5 ,tan x = 12
C)Cosxz_z_/\lg,tanxzﬁ D)Cosxzz_'\/g,tanxzﬁ
12 5 12
Answer: A

1 . 37
17 =-= =
9) cos x 3 xm[n, 2]
/\/5 tanxzz,\IE B) sinx:z_/:\glii tanx:_z,\/z

. 2
A =-—
) sin X 3

C)sinxzz—éﬁ,tanx:Z«/E D)sinx:—%ﬁ,tanx:—zﬁ

Answer: A
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3 .|
180) tan x = - —, n|l—,
) X 2 Xi [2

A)sinx:-%,cosx:

vg|lw o|s——

C)sinx:i,cosx:-

5
Answer: D
. 5 T
181 :_i’ Zo
) sin X 3 xm[ > ]
2 \/5
A =-—t =
) COS X 3 an x 5
2 \/3
C =—t =
) COS X 3 an x 5
Answer: D
2 . 3n
182 :_i _2T
82) cos x R xm[ R ]

A)sinx:-#,tanle
C)smx——# tanx=-1

Answer. D

183)tanx=1,  xin [7’(32—7-(]

. 2 2
A :_i =<
) sin x 5 , COS X >
. /\/E 2
C =——, =
) sin X > co 5
Answer: B
. ,\/5 . T
184 =- - -—
84) sin x > xm[ 2,]

A) cosxzé,tanxz—\ﬁ

C) cosx:%,tanx:«/g

Answer. A

State the period of the function and graph.

o

B) sinx:%,cosx:

D) sin x ==, cos

x
I
I
[GIES

2 »\/g
B) cosx=-—tanx=-—
) 3’ 2
D)cosx-— tanx-——5
3’ 2
B) sinx = \/— ytanx =1

D) sinx:#,tanx:—l

%,cosx:——2

2

A2 2
2

B) sinx = -

,COSX =-——

D) si
) sinx = >

el

B) cosx=-2,tanx = 3

D)cosx:—%,tanx:—«ﬁ
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185) -cos 6x

A) Period %

]

/

V.

VY

C) Period %

W

A

Answer: D

. TC
B) Period —
) Perio 3

1

[\

)

WV

. 7T
D) Period —
) Perio 3

i

NN

\

v
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186) -sin

A) Period 6

Y\

J

C) Period 6

\

Answer: C

B) Period 6

[

\

2 4 & x

/

Vi

D) Period 6

.

\
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187) sin [x - %]

14

A) Period 271t

i

\

[\

C) Period 27

A/

Answer: A

———
%v%‘

B) Period 27

\

D) Period 27t

/

£
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14

A
188) cos [x + %

J

A) Period 271t

i

\

C) Period 27

1

\

;

R

af , =

Answer: B

87

B) Period 27

]

T

D) Period 27t

1

\

;

R

=) , =




189) sin[x + %] +3

ML

3

14

A) Period 27t

4

N

C) Period 27

VN

Answer: A

88

B) Period 27

INGZN

D) Period 27t




A
190) cos[x - % +3

J

ML

3

14

A) Period 271t B) Period 27

| I~

._"/\/“‘\ B
C) Period 27 D) Period 27t
4:;\/“ - ““\/\

Answer: C

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

89



191) s =cot 2t

B
Rl

A) Period % symmetric about the origin B) Period % symmetric about the origin
. _/

C) Period 7, symmetric about the origin D) Period % symmetric about the s-axis
N

Answer: B
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: t
192) s =sec [3]

A) Period 67, symmetric about the s-axis B) Period 67, symmetric about the t-axis

nn AN:ind

C) Period 67, symmetric about the t-axis D) Period 67, symmetric about the s-axis

Answer: A
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193) s=csc [%t]

A) Period 4, symmetric about the s-axis B) Period 4, symmetric about the origin

IE IR

C) Period 4, symmetric about the origin D) Period 4, symmetric about the s-axis

I Il

T 4 & st T 4 & st

AN AN

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

Use the addition formulas to derive the identity.

A
194) cos [x - %

J

=sin X

7T TT . . 7T
Answer. cos [x - ?] = CO0S X CO0S [— ?] - sin xsin [— ?]

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

A
195) cos [x + %

J

= -sin X

Answer: cos|x + = | = cos x cos = - sin x sin —
2 2 2
=cos x (0) - sinx (1)

=0-sinx
=-sin X

196) sin [x + %] =COoS X

Answer: sin|x + T = sin x cos = + cos x sin =
2 2 2
=sinx (0) + cos x (1)

=0+ cos x
= cOoS X

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

. T . Tt . Tt
Answer: sin [X - ?] =SINn XCcos| - ?] + COs X sIn [— ?]

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

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

Express the given quantity in terms of sin x or cos Xx.
198) cos (41t + X)
A) C0s X B) -cos x

Answer: A

199) cos (37t + X)
A) -sin x B) -cos x
Answer: B

200) sin (5w + Xx)
A) cos X + sin X B) cos x - sin x

Answer: C

C) -sin x

C) cos x

C) -sin x

93

D) cos x - sin x

D) sin x - cos X

D) sin x



201) sin (67t + X)
A) cos X + sin X B) cos x - sin x C) sin x
Answer: C

202) cos [32—71 + x]

A) -sin x B) sin x C) cos x
Answer: B

1M

203) sin|— + X
A) sin X - cos X B) -cos x - sin x C) cos x

Answer: D

204) sin (41 - X)
A) cos X - sin X B) sin x C) sin (-x)
Answer: D

205) cos (27 - X)
A) cos X + sin X B) -cos X C) cos x - sin x
Answer: D

206) sin [72—“ - x]

A) -c0s X B) -cos x - sin X C) -cos (-x)
Answer: A

207) cos [32—7-( - ]

A) -sin x B) sin (-x) C) sinx
Answer: A

Use the appropriate addition formula to find the exact value of the expression.

- (117
208) sin [—
12 ,
A)_'\/g""\/E B)'\/E_'\/E C)'\IE""\/E
4 4 4
Answer: B

209) sin[—lll—zn]
A)'\IE;'\/E B)_'\/E""\/E C)'\/E_'\/E

Answer: A

94

D) -sin x

D) cos x + sin x

D) -cos x

D) -sin x

D) cos x

D) cos x

D) cos x + sin x



Answer. D

7T
211) cos|- —
) 12]

Answer. B

7T
212) tan [E]
A) 2+ '\/§

Answer: C

m
213) tan|- —
3) an[ 12]
A) 2+\/§
4
Answer: D

137
12

J

A) 2 +4\/§

214) tan [

Answer: D

177
12

215) sin[

A)_VE;VE

Answer: A

197
12

216) cos[

A) -6 -2

Answer. D

B

B) —\/5'

SN

B) -2 -4/3

B) 2 +/3

95

NI

O) 2 -[6

C)-2-43

B
%

©

SN

C)A2-+6

D) /6 + /2

D)2+\/§

D) 2 - /3

R
5

D)

N



197
12 )

o=

217) sin[

Answer: C

Find the function value.

218) sin? =
) sin B

A)z-\jé B)l—\/§

4

Answer: A

219) cos? %

A)2+4[3 B)

Answer: B

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

220) sin20 :%

n St 7m l1llm
A e e e e
) 0 6 6 6 6
C)06=0,m 21
Answer: A
221)sin26=i
4
A)0=0,m, 21
n St 7m llm
C e:_l_l_l_
) 6 6 6 6
Answer. B
222)c0526:l
4
A)06=0,m, 21
_m 2m 4m 5m
) 0= 3"3'3"3
Answer: C

96

) B+

C)2+4ﬁ D) 2 -3
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223) cos20 = %

T 2m 4m 5’ n 3n 5n 7m
A e:_l_l_l_ B e:_!_1_l_
) 3'3°3"3 ) 4° 4 4 4
C)e:%,%,%,—lén D) 6=0,m, 2m
Answer: C
224) sin20 -cos B0 =0
3n 5n 7m 1llm e 31
N8 s B0
n 5n 7n 1lm m 3n T 5m
C e:_l_l_l_ D e:_!_!_l_
) 66 6 6 ) 2°"'2'6° 6
Answer: D
225)sin20+cos B0 =0
_mn 5n 7n 1llmn _m 3n 7n 1lm
A)6_6’6’6’6 B)e"z’ "6 6
_m 3t m 5m 3t 5n 7m 1lm
C)8"2’2’6’6 D) "4 6 6
Answer: B

Find the requested information using the law of cosines and/or the law of sines. Round to three decimal places.
226) A triangle has sides a = 3 and b =5 and angle C = 50°. Find the length of side c.
A) 4.935 B) 14.716 C) 3.319 D) 3.836

Answer. D

227) Atriangle has sides a = 3 and b = 4 and angle C = 40°. Find the sine of B.
A) 0.25 B) 0.062 C) 0.75 D)1

Answer: D

228) A triangle has side ¢ =4 and angles A = % and B = % Find the length b of the side opposite B.

A) 0.732 B) 2.928 C) 3.586 D) 0.183
Answer: B

For
f(x) = A sin [ZB—” (x - C)] +D,

identify either A, B, C, or D as indicated for the sine function.
)
220)y = -2 sin[—6+%J Find A.

Tt

A B) -4 C)-1 D) - 2

Answer. D
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230) y=-2sin (-6 - m)
A) 4
Answer. D

231) y=-cos( 6+ m)
7T
A —_
) 8
Answer: B

232) y= +2c0s(20 + 2m)
A) 1
Answer: B

233) y=5cos [SX + %]

A) 3

Answer:. D

A
234)y= sin [Zx + %

J

A) 2

Answer: C

A
235)y=sin [8x + %

J

A)5
Answer: C
236) y = -3 cos [3x + %]
A) 3

Answer. C

Find B.
B) 2

Find D.
B) 2

Find A.

B)

N[ 3

Find A.

B)

w|a

Find B.

B)

Find B.

B) —

C) -n

C)-=mn

) -2

C) 15

03

©

I

D) 2n

D) - =

D)

D) 5

D)6

D) 8

D)

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

Solve the problem.
237) Use the angle sum formulas to derive sin (A - B) =sin A cos B - cos A sin B.
Answer: sin (A - B)
=sin (A + (-B))
=sin A cos (-B) + cos A sin (-B)
=sin AcosB - cos Asin B
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238) The standard formula for the tangent of the difference of two angles is tan (A - B) = %. Derive the

formula.

sin(A-B) _sinAcosB-sinBcosA _

A : tan (A - B) = = i inB
nswer ( ) cos (A-B) cosAcosB+sin AsinB

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

239) Graph y = cos 2x and y = sec 2x together for - 34—7T =X 534—71. 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 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 isaat

maximum point.

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

. L X
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 = csc% isata
minimum point. Similarly, wheny = sin % is at minimum point, , which is at x = (4n - 1) for all

. X . . .
integers n, y = csc = isata maximum point.

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

Answer: If B = -2, 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.

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.

242) f(x) = x4 - 7x2 + 3x
A) [-5, 5] by [-10, 15] B) [-5, 5] by [-25, 15] C) [-10, 15] by [-5, 5] D) [-25, 15] by [-5, 5]
Answer: B

243) f(x) = x3 - 2x2 - 3x + 20

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

A) [-4, 5] by [-5, 5] B) [-10, 20] by [-50, 50]
C) [-4, 5] by [-15, 25] D) [-10, 10] by [-10, 5]
Answer: C
245) f(x) =7 + 6% - X2
A) [-10, 10] by [-10, 5] B) [-4, 5] by [-15, 25]
C) [-10, 20] by [-50, 50] D) [-4, 5] by [-5, 5]
Answer: B

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

Answer: C

247) f(x) = |x2 - 7]

A) [-10, 10] by [-15, 15] B) [-5, 5] by [-2, 10]
C) [-5, 5] by [-15, 15] D) [0, 5] by [-2, 10]
Answer. B
248) () = X2 L
x2 +1
A) [-10, 10] by [-2, 2] B) [-5, 5] by [-15, 15]
C) [-10, 10] by [-10, 10] D) [-1, 1] by [-2, 2]
Answer. A
249) f(x) = 10
x2 -8
A) [-2, 2] by [-10, 10] B) [-5, 5] by [-10, 10] C) [0, 5] by [-10, 10] D) [-5, 0] by [-10, 10]
Answer: B

250) f(x) = 3 cos 50x

A) [-0.2,0.2] by [-1, 1] B) [-10, 10] by [-10, 10]
C) [-1, 1] by [-4, 4] D) [-0.2,0.2] by [-4, 4]
Answer: D

251) f(x) = X2 + lio cos 70x

A) [-0.1,0.1] by [-0.1, 0.1] B) [-2, 2] by [-1, 1]
C) [-0.6, 0.6] by [-0.1, 0.6] D) [-10, 10] by [-10, 10]
Answer: C

Determine an appropriate viewing window for the given function and use it to display its graph.
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252) f(x) = -0.7x6 - x5 + 6x4 - 5x3 - 7x2 + x - 3

A)

C)

Answer: C

101

B)

D)




253) f(x) = xO-x3+x2+4

A)

)

Answer: D

102

B)

D)

Y

o




254) f(x) = x4 - 4x3 + 14x2 + x - 18

'y Iy
En) =T
N-
t 4+ +—+
LR 4 & ET £ 6 4]z T 4 & 8
0 A
A £}
40T a0
) & & £ 6 4 4 & %
-zt
40T

Answer: D
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255) f(x) = «Slx -1

£y

A)

C)

Answer: D

B)

D)
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9+ x2

256) y =8

9

A)

C)

T4 & & 10 %

Answer:

B

B)




18x

257) f(x) =
X

A)

)

Answer: A
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B)

D)

0s s 4 2T o2
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258) f(x) =

2x2
2

X -4

C)

Answer: B

B)

D)




x3
X -4

259) (x) =

A) B)

C)
Answer. D
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x3

260) f(x) =
X¢+1

B)

C) D)

Answer:. A
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261) f(x) = S”;(BX

A)

-6 IR =34 \.ﬂ

C)

U L4 aH X

Answer. D

Graph the function.

U Ll e X
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B)

SR N Y Vi emo x
h

D)

Pt it H— e Ptk
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262) Graph the upper half of the circle defined by the equation x2 +y2 - 10x - 8y + 25 = 0.

Y

A) B)

1 1
s
&1 / &1
4T 4
S0 s 6 4 2 T 4 6 % RURRC R I 4 8 &
4 4
& &
3 3
10 10

) D)

o o
T &
&1 &
4'/\ 4 \ /
R . 4 6 % L 4 6 &
4] 4]
'y 'y
ey ey
10, 10,

Answer: A
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263) Graph the lower branch of the hyperbola y2 -4x2=1.

A)

Answer. A

B)

D)







265) Graph two periods of the function f(x) = -cot é +1.

A) B)

C) D)

T34 4 8%

&4 432yl

Answer: B
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266) Graph the function f(x) = sin 4x + cos 2x.

A)

\ LA it

C)

AWV pA,

U

Answer: B

B)

N

af s bafa
ST
AT
4

D)
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267) Graph the function f(x) = 2 cos3 x.

A)

)

Answer. C

116

B)

D)




Solve the problem.
268) The table shows the average weight for women of medium frame based on height. Find a regression line for the

data.
Height (in.)  Weight (Ib)
60 118
61 120
62 125.5
63 129
64 133
65 136.5
66 138
67 142
68 144
69 147
A) y =3.9941x - 68.5636 B) y = 3.8428x - 73.7191
C) y=4.5781x - 52.6742 D) y = 3.2848x - 78.5727
Answer: D

269) The table shows the amount of yeast cells (measured as biomass) growing over a 7-hour period in a nutrient. (a)
Find a regression quadratic for the data. (b) Use the regression quadratic to predict the biomass of yeast in the
nutrient after 10 hours.

Hour | 0 1 2 3 4 5 6 7
Biomass| 74 167 31.1 492 76.8 122.0 179.5 263.3

A) (a) y = 5.4215x2 - 7.1512x + 15.768 B) (a) y = 5.7661x2 - 8.1557x + 13.284
(b) 486.406 (b) 508.337
C) (a) y = 4.5432x2 + 6.8417x + 19.925 D) () y = 5.9631x2 - 7.1512x + 13.925
(b) 542.662 (b) 538.723
Answer: D

Graph the function.
270) f(x) = 4%
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Answer. C

271) f(x) = [%]X

118




Answer. C

272) f(x) = 2-X

119




Answer. A

273) f(x) = 383X - 4)

¥

120




Answer: B

274) f(x) = 4(x = 3)

121




Answer: B

275 —[1]X
)09 =|] +2

122




Answer. A

276) f(x) = 2.5% - 2

FE

FE

123

D)




A) B)

C) D)

Answer. A
277) f(x) =eX -3
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A)

C)

Answer. A

278) f(x) = 4e™X + 5

125

B)

D)




A) B)

C) D)

Answer. C

279) f(x) =-37X-5
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A)

C)

Answer. A

B)

D)

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

280) 44 43
A) 47 B) 87
Answer. A

281) 2-4 .29
A) 436
Answer. D

B) 2-36

282) 102/3 . 103/4

A) 1017/12 B) 10017/12

Answer. A

283) 34 .3.3-9
A) 34 B) - —

Answer: D

C) 412

C) 45

C) 10172

C) -39
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D) 1612

D) 25

D) 1001/2



-7
284) 2
23

_— = 4 10
A) 510 B) i 02 D) 2
Answer:. A
98/13
g-3/13
A) 98/13 _ g3/13 B) 95/13 C) g11/13 D) g-24/169

85)

Answer: C
4
286) 327
44
A) 812 B) 8 C) 84 D) —
Answer:. C

5.2-3
287) 81°-37°
95
A) 37 B) 3° C) 9f D) 1
Answer: A

288) (8-6)"3
A) 89 B) 818 o) == D) =

Answer: B

8
289) /6252

4
A) /625 B) 3125 C)5 D) 6
Answer: C

State the domain and range of the function.

290) f(x) = -2X -5
A) domain: (-, «); range: (-, -5) B) domain: (-, «); range: (-, -5]
C) domain: [0, «); range: (-, =) D) domain: (-, 0) u (0, »); range: (-, -5)
Answer: A

291) f(x) =2X+5
A) domain: (-«, 0) u (0, «); range: (5, =) B) domain: (-, «); range: (- «, »)
C) domain: (-, «); range: [5, =) D) domain: (-, «); range: (5, «)
Answer: D
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292) f(x) =eX + 2

A) domain: (-, «); range: [2, «) B) domain: (- =, »); range: (2, «)
C) domain: (- =, »); range: (-, «) D) domain: (-, 0) u (0, =); range: (2, «)
Answer: B

293) f(x) = -5-X - 4

A) domain: (-«, «); range: (-, ) B) domain: (-, «); range: (- «, -5)
C) domain: (-, =) U (-, »); range: (- «, -4) D) domain: (-, »); range: (- «, -4)
Answer: D

294) f(x) = 27X + 2

A) domain: (-, ) U (-, »); range: (-, 2) B) domain: (-, »); range: (-, 2)
C) domain: (- =, »); range: (-, 2] D) domain: (- =, «); range: (2, «)
Answer: D

295) f(x) =e X+ 1

A) domain: (-, »); range: (-, =) B) domain: (- =, «); range: (-, 1)
C) domain: (- «, »); range; (-, -1] D) domain: (-, «); range: (1, «)
Answer: D

296) f(x) =3e X -2

A) domain: (-, 0) ; range: (-, -2) B) domain: (-, «); range: (-«, «)
C) domain: (- «, «); range: (-, 1] D) domain: (-, «); range: (-2, =)
Answer: D

297) f(x) = -6e™X+ 1

A) domain: (-, ) U (-, »); range: (-, 1) B) domain: (-, «); range: (- «, «)
C) domain: (- =, «); range: (-, 1] D) domain: (-, «); range: (-, 1)
Answer: D
298) f(x) = —>
9 +eX
A) domain: (-«, «); range: [0, %] B) domain: (0, =); range: (0, «)
C) domain: (-, »); range: (-, «) D) domain: (- =, «); range: (0, 9)
Answer: A
299) f(x) = '\/ 25+ 87X
A) domain: (-, «); range: (0, 5) B) domain: (-, «); range: (- «, «)
C) domain: (- «, »); range: (5, =) D) domain: (0, «); range: (-, «)
Answer: C

Use a graph to find an approximate solution to the equation. Round to the nearest thousandth.
300) 3X =18
A) 0.380 B) 6.000 C) 2.631 D) 1.792
Answer: C
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301) 5(x- 1 =9
A) 2.365 B) 0.365 C) 1.588 D) 2.800
Answer: A

302) 5Bx-1) =21
A) 0.964 B) 0.297 C) 1.733 D) 0.812
Answer. A

303) 4e2X+ 6 =29
A) 7.000 B) -2.626 C) -2.195 D) 3.805
Answer: C

304) 5X +9 = X
A) -79.447 B) 80.987 C) 79.447 D) 77.907
Answer: C

305) 133 - X=21
A) 3.842 B) -1.385 C) 1.385 D) 1.813
Answer. D

306) 63X =gx *1
A) -7.228 B) 1.161 C) 0.631 D) 2.161
Answer: C

307) 7e4x+4 =5
A) -0.014 B) -1.986 C) -2.154 D) -1.084
Answer. D

308) e8Xe’X =g/
A) -1.443 B) 2.377 C) 0.467 D) 0.594
Answer: C

309) 165(1.41)X/4 = 330
A) 9.909 B) 1.983 C) 6.229 D) 8.069

Answer: D

Solve the problem.

310) In the formula N = lekt N is the number of items in terms of an initial population | ata given timetand k is a
growth constant equal to the percent of growth per unit time. How long will it take for the population of a
certain country to double if its annual growth rate is 6.9%? Round to the nearest year.

A) 29 yr B) 1yr C) 10 yr D) 4 yr
Answer: C
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311) In the formula N = lekt N is the number of items in terms of an initial population | ata giventimetand k is a
growth constant equal to the percent of growth per unit time. How long will it take for the population of a
certain country to triple if its annual growth rate is 2.3%? Round to the nearest year.

A) lyr B) 21 yr C) 48 yr D) 130 yr
Answer: C

312) In the formula N = 1eKt N is the number of items in terms of an initial population | ata given timetand k is a
growth constant equal to the percent of growth per unit time. There are currently 65 million cars in a certain
country, increasing by 1.7% annually. How many years will it take for this country to have 81 million cars?
Round to the nearest year.

A)9yr B) 4 yr C) 13yr D) 163 yr
Answer: C

313) The number of acres in a landfill decreases according to the function B = 5300e-0-03t \where t is measured in
years. How many acres will the landfill have after 1 years?
A) 18,585 acres B) 4946 acres C) 8071 acres D) 5143 acres

Answer:. D

314) A bacteria colony doubles in 5 hr. How long does it take the colony to triple? Use N = Ng 2YT where Ng 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) 7.5hr B) 15 hr C) 7.92 hr D) 2.03 hr

Answer:. C

315) The population of a small country increases according to the function B = 2,400,00060-05¢, where t is measured
in years. How many people will the country have after 3 years?
A) 2,788,402 people B) 4,553,088 people C) 3,390,090 people D) 1,977,381 people

Answer: A

316) Use the formula P = lekt, where P is the resulting population, 1 is the initial population, and t is measured in
hours. A bacterial culture has an initial population of 10,000. If its population declines to 3000 in 6 hours, what
will it be at the end of 8 hours?

A) 3500 B) 1004 C) 900 D) 2008

Answer: D

317) The amount of particulate matter left in solution during a filtering process decreases by the equation

P= 900(2)‘0-8n, where n is the number of filtering steps. Find the amounts left for n = 0 and n = 5. (Round to the
nearest whole number.)
A) 1800, 56 B) 900, 14,400 C) 900, 28 D) 900, 56

Answer: D

318) The decay of 608 mg of an isotope is given by A(t)= 608e~0-019t \where t is time in years. Find the amount left
after 50 years.
A) 235mg B) 231 mg C) 597 mg D) 118 mg
Answer: A
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319) Find the amount of interest earned on the following deposit: $1,000 at 9% compounded annually for 4 years
A) $295.03 B) $538.62 C) $411.58 D) $1411.58

Answer: C

320) Find the amount of interest earned on the following deposit: $1,000 at 12% compounded annually for 7 years
A) $1475.96 B) $973.82 C) $1210.68 D) $2210.68

Answer. C

321) Find the amount of interest earned on the following deposit: $1,000 at 10% compounded annually for 8 years
A) $1357.95 B) $948.72 C) $1143.59 D) $2143.59

Answer: C

322) Suppose the consumption of electricity grows at 5.8% per year, compounded continuously. Find the number of
years before the use of electricity has tripled. Round the answer to the nearest hundredth.
A) 1.89 yr B) 18.94 yr C) 51.72 yr D) 0.19 yr

Answer. B

323) An economist predicts that the buying power B(x) of a dollar x years from now will decrease according to the

formula B(x) = 0.78X. How much will today's dollar be worth in 4 years? Round the answer to the nearest cent.
A) $2.95 B) $3.12 C) $0.37 D) $0.91

Answer: C

324) The purchasing power of a dollar is decreasing at the rate of 6.0% annually, compounded continuously. How
long will it take for the purchasing power of $1.00 to be worth $0.81? Round answers to the nearest hundredth.
A) 13.50 yr B) 0.04 yr C) 0.35yr D) 3.51 yr

Answer: D

Is the function graphed below one-to-one?
325)

A) No B) Yes
Answer:. A
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326)

A) Yes
Answer: A

327)

A) Yes
Answer: B

328)

A) Yes
Answer: B
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B) No

B) No

B) No



329)

A) Yes
Answer: A
330)

A) Yes
Answer: A

331)

-
L tl
L . . wo . . .
L tl
o
0
-}

R

L tl
L tl
-

A) Yes
Answer. B
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B) No
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Determine from its graph if the function is one-to-one.

_[-x-3, x<1
332) f(x)_{S, o1

A) Yes B) No
Answer: B

339) f(x) = JX* 5 x>0
14, x=0

A) Yes B) No
Answer. B

_[3-x, x=2
334)f(x)—{1

-4x, x>2
A) Yes B) No
Answer. A
X
1+=, x=0
5
335) f(x) = X
—, X<0
X-5
A) Yes B) No
Answer. A

:I8x+6, x<0

IZXZ -5 x=20
A) Yes B) No

Answer: B

336) f(x)

Graph the inverse of the function plotted, on the same set of axes. Use a dashed curve for the inverse.
337)
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Answer. A

338)

136



A) B)

Answer: D

339)

137



C) D)

Answer: B

340)

138



B)

C) D)

Answer. A

341)

139



A) B)

C) D) Function is its own inverse.

Answer: D

342)
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A)

C)

Answer: D

343)

4
.
i
= = z z
-1 3
Y
-4
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B)

D)




A) B)

B
I
TR Y

C) D)

‘.'}'".‘:
|

St

Answer: B

Find the inverse of the function.
344) f(x) =2x -5

A) f-1(x) = X ; > B) Not a one-to-one function
Q) Flp = X2 D) 1) =X+5
2 2
Answer: C
345) f(x) =x3 - 7
A) Not a one-to-one function B) f-1(x) = 3/?( +7
C) flix) = NTY D) f-1(x) = '\3/X -7

Answer: C

346) f(x) =5x3+ 6

3
A) Not a one-to-one function B) f-1(x) = \/% -6
3 3[x -
O 109 = o[22 D) 10 = 4|22
Answer: D
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347) f(x) =[x + 3,x = -3
A) F1(x)=-x2+3,x=0
C) F-1l(x)=x2-3,x=20
Answer: C

348) f(x) =[x - 5,x =0
A) f-1(x) =x+5,x=5
C) f-1(x) = (x - 5)2
Answer: D

349) f(x) = «/x -8,x=8
A Flx)=x2+8,x20
C)f-l(x)=x+8x=20

Answer:. A
350) f(x) = — —
X+7
A) f—l(x) = X+ 7
X
C f—l = X
) ) 7+ 7x

Answer. A

351) f(x) = «/x +9
A) 1) =4/x-9

C) Not a one-to-one function

Answer: B

352) f(X) = (x - 5)2, x =5
A) Not a one-to-one function
C) F1(x) =«/x+5,x=20
Answer: C

Find the domain and range of the inverse of the given function.
353) f(x) =4.9+ 1.72x
A) Domain: [4.9, «); range: all real numbers
C) Domain: all real numbers; range: [4.9, «)

Answer. D
1
354) f(x) = ZX -6

A) Domain: (-«, 4) u (4, =); range: all real numbers
C) Domain and range: all real numbers

Answer: C
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B) f-1(x)=x2-9,x=0
D) Not a one-to-one function

B) f-1(x) = -(x + 5)2, x =5
D) f-1(x) = (x + 5)2, x =5

B) f-1(x)=x2-8,x=0
D) Not a one-to-one function

B) f-1(x) =

7+ 7x
X

D) Not a one-to-one function

B) f-1(x)=x2-9,x=0

D) f-1(x) = (x + 9)2

B) f‘l(x) = «/x -5x=5

D) f1(x) = -a/x +5,x =0

B) Domain: all real numbers; range: (-, 4.9]
D) Domain and range: all real numbers

B) Domain and range: (-«, 4) u (4, «)

D) Domain: (-, 6) u (6, «); range: (-«, 4) u (4, =)



355) f(x) = x3 + 1
A) Domain: [1, =); range: all real numbers
C) Domain: [0, «); range: [0, =)
Answer: B

356) f(x) = «/x -4
A) Domain and range: all real numbers
C) Domain: [4, «); range: [4, «)
Answer: B
1
357) f(x) = - ~
A) Domain and range: (-, 0) u (0, =)
C) Domain: (-, 0) u (0, «); range: (-, 0)
Answer: A

358) f(x) = (8x - 1)3
A) Domain: [0, «); range: all real numbers
C) Domain: [8, »); range: [0, =)
Answer: B

359) f(x) = x2+3,x=0
A) Domain: [3, «); range: [0, «)
C) Domain: (-, 0]; range: (-, 3]

Answer. A
_ 8
360) f(x) = ,X=0
X4 +1

A) Domain: (-, 0}; range: [-8, 0)
C) Domain: (0, 8]; range: [0, «)
Answer: C

Express the following logarithm as specified.
361) In45intermsofIn2and In 3

A)2In3-1In2 B)In3+2In2
Answer: A
3.
362) In \/Z in terms of In 2
1 3
A) =1In4 B)=In2
) 3 ) 2
Answer: D

363) In /\/4.5 interms of In3and In 2
A) 2In3+1In2

2 B)

2

Answer: B

2In3-1In2
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B) Domain and range: all real numbers
D) Domain: all real numbers; range: [1, =)

B) Domain: [0, «); range: [4, «)
D) Domain: [4, «); range: [0, «)

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

B) Domain and range: all real numbers
D) Domain: [1, «); range: [0, «)

B) Domain and range: all real numbers
D) Domain: [0, «); range: [3, «)

B) Domain: [0, «); range: (0, 8]
D) Domain and range: [0, «)

C)2In3+In2 D)2In3-2In2
2

C)61In2 D)glnz

C)2'2”3 D)21n3



364) In (1/27) in terms of In 3
A) 31In 27

Answer: B

365) In 2«/5 interms of In2 and In 3

In2
A)lIn3+——
) In >

Answer:. C

366) In 1225 interms of In5and In 7
A)2In5+2In7

Answer: A

In35+In (1/7) .
In 625

In7
A) ——
) 4

367)

Answer:. D

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

368) In (x2 - 25) - In (x + 5)
A) In (x + 5)
Answer: D

cos 0
369) | 0-In|——
) In cos n[ 0

J

A) In cos 6

Answer: D

1
70) In{3x2 - 9x]+ In|=—
370) n(x x) n[3x]
A)In|3x2 - ox +
3X
Answer: B
1
371) =In(49t16) - In 7
) > n[ ) n
A) In(t8)
Answer. A
372) In (6 sec 6) + In (2 cos 6)

A) In (12 cot 6)
C) In (6 sec 6 + 2 cos 0)

Answer. D

B)-31In3

In2
B) 5

B)2In5-2In7

intermsofIn5andIn7

B) 1
B) In (X2 - 5)
B) |n[l—10]

B) In (x - 3)

B) In7(18-1)
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1
C)=In3
)3 In

3
C)=In2
)5 In

C)41Inb

In5
C) 5

C) In (x - 25)

cos2 0
)] In[ 0 ]
C) In (x - 9)

Q) In [%ts]

B) In(3)
D) In (12)

1
D)-=1In3
)-3In

D)In2+|nTZ

D)-2In5-2In7

D)

NG

D) In (x - 5)

D) In 10

D) In(9x2(x - 3))

D) In(718)



373) In (32x+16) - 2In 4
A) In (32x)
Answer: C

Simplify the expression.

374) eln 6.0
A) 403.43

Answer: C

375) e~In x10

A) x10

Answer: C

376) elnx +Iny
A) x+y
Answer:. D

377) eln 11x-In 3

11x

A) In 3

Answer. D
5
378) 5In /e
1
A =
) 5
Answer:. C

379) In(e8%)
A) 8x

Answer: A

380) In(el0 Inxy
A) 10
Answer: B

Solve for t ory, as appropriate.
381) Iny=4x+5

A) In(4x +5)
Answer: D
382) In(y - 32) = 5x
A) In(5x) + 32

Answer: C

B) In (4x +2)

B) 16.31

B) 10

B) eXeY

B) 33x

B) 8

B) In x10

B) 4x

B) 5x + 32

O In(2x+1)

C) 6.0

C) —
10

C)Inx+lIny

3X
C_
)11

C) 1

©

|-

C)In 10

09

C) e2X + 32

D) In (256(2x + 1))

D) 1.79

D)

ox10

D) xy

D) 5

D) e8

5x + 32




383) In(9 - 4y) = x
9-eX

A) 2

Answer: A

384) In(y-6)-In10=x+1Inx
A) eX+10x+6
Answer: B

385) e2t =49

49
€
A) —
)2

Answer: B

386) 100e8t =200
2
e
A -
)5

Answer: C

387) el/550 = k
A) In 550k

Answer: B

388) e(IN0.3)t= 5

In 0.6
A In0.3

Answer: A

389) eNt=x>
A) (In x10
Answer: B

390) X2e3X+2 = ot
A)x2-3x-2
Answer: B

Simplify the expression.
391) logg 512

A) 8
Answer: D

9-Inx

B) 10xeX + 6

B)In7

In 100

B)

B) 550 In k

B) 2

B) 25(In x)2

B) X2 + 3x + 2

B) 24
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C)eX-5

C) 2x + 16

C) In49

In2
C) 5

C) 550eK

C)In2

) «/5 In x

C) 3x3 + 2x2

C) 512

eX-9

D) (x + 10)eX + 6

D) In22

ol

In k
D) 550

0.6
In0.3

D) x10

D) In(x2 +3x +2)

D) 3



392) |096%
A) 6

Answer: B

393) In ed/7
;
A) —

) ©

Answer: C

394) logg 8_11
A9

Answer. C

395) logyp 10
A0
Answer:. D

logg 12
A) 72

396) 6

Answer: B

397) Iog4 3 %

2

A —

) 3
Answer: D

398) 4/094(2%)

A) 2X
Answer. A

399) loge el* - 191
A) 19loge e

Answer: D

400) 25/°95%
A) 2
Answer. B

B) -1

5
B) 2
) =€

B) -9
B) 10

B) 12

B)

N | w

B) 4

B) loge 19

B) x2
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o1

©

~j o

C) -2

C) -1

C)6

0-=>

C) 42X

C) log |x - 19|

C) \/x

D)o

D)

D)2

D) 1

D) logg 12

D)-%

D) 1

D) |x - 19|

D) 52



Rewrite the ratio as a ratio of natural logarithms and simplify.

logyg x

o1) log11 X

11

A) —

) 10
Answer: C

logo x

02) log16 X

1
A) E

Answer: D

log243 x

4
03) logz x

1

A =

) 5
Answer: A

log \lg X

5
A) 2
)3

Answer. D

Find the exact function value.

405) sin~1(0)
7T
A5

Answer: B

406) cos~1(1)
A1

Answer. D
3
407) Sin-l[—{]
21
A =
) 3

Answer. D

10
B) —
)11

B) 23

B) 34

B)4|=

B) 0

B)

N
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In 11
In 10

©

O lIn4

C)In5

In5

C)n|l—=

In3

O n

O]

N3

©

INE!

In 10
In 11

D)

D) 4

In 3
In5

=

D) - =

D) 0

D) =



408) arcsin[- %]

A)—% B) - = )

w|a
A

D) - =

Answer. A

'\/E\

J

A)% B) — Cc) — D)E

Answer. A

410) arccos(0)
A) g B) 0 )

D)

w|a

Answer: A

411) tan~1 (1)
A) 0 B) —- o D) 1

Answer: C

412) sec‘l(\ﬁ)

D) %iZTm,%—(iZTm

413) arccsc(-2)

A)—% B) — C)_E D) —

Answer. A

414) cot-1(-1)
A) % B) - 3n o-= D) 3n
Answer: C

Solve the problem.
415) How long will it take for prices in the economy to double at a 12% annual inflation rate? Round the answer to
the nearest hundredth.
A) 23.45yr B) 9.69 yr C) 5.67 yr D) 6.12 yr

Answer: D
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416) Suppose the consumption of electricity grows at 5.8% per year, compounded continuously. Find the number of
years before the use of electricity has tripled. Round the answer to the nearest hundredth.
A) 18.94 yr B) 1.89 yr C)51.72 yr D) 0.19 yr

Answer: A

417) In the formula N = 1eKt, N is the number of items in terms of an initial population | at a given timetand k is a
growth constant equal to the percent of growth per unit time. How long will it take for the population of a
certain country to double if its annual growth rate is 5.9%? Round to the nearest year.

A)5yr B) 1yr C)34yr D) 12 yr
Answer: D

418) In the formula N = 1eKt, N is the number of items in terms of an initial population | at a given timetand k is a
growth constant equal to the percent of growth per unit time. There are currently 55 million cars in a certain
country, increasing by 3.7% annually. How many years will it take for this country to have 75 million cars?
Round to the nearest year.

A)5yr B) 4 yr C)8lyr D) 8 yr
Answer: D

419) The population of a small country increases according to the function B = 1,800,000€0-05t \where t is measured
in years. How many people will the country have after 6 years?
A) 941,182 people B) 2,167,151 people C) 3,591,472 people D) 2,429,746 people
Answer: D

420) A certain radioactive isotope decays at a rate of 2% per 100 years. If t represents time in years and y represents
the amount of the isotope left then the equation for the situation isy = yoe‘O-OOOZt. In how many years will
there be 94% of the isotope left?

A) 300 yr B) 256 yr C) 600 yr D) 309 yr
Answer: D

421) In the formula A = leKt, A is the amount of radioactive material remaining from an initial amount | 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 1450 years. How many years would be required for a given amount of this isotope to
decay to 60% of that amount?

A) 1069 yr B) 580 yr C) 1009 yr D) 1917 yr
Answer: A

Provide an appropriate response.

422) Consider the graph of f(x) = '\/9 -x2,0=x=1. What symmetry does the graph have? Is f its own inverse?
A) The graph of f has no symmetry. The function f is not its own inverse because there is no symmetry.
B) The graph of f is symmetric with respect to the y-axis. The function f is not its own inverse because

(f oH(X) =1x|.
C) The graph| olff is symmetric with respect to the y-axis. The function f is its own inverse because
(f oH)(X) = x.
D) The graph of f is symmetric with respect to the line y = x. The function f is its own inverse because
(f oH)(x) = x.
Answer: D
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423) Consider a linear function that is perpendicular to the line y = x. Will this function be its own inverse? Explain.

A) Yes it will be its own inverse. If it is perpendicular toy = x it is symmetric with respect to y = x. Therefore
it is its own inverse.

B) No it won't be its own inverse. Its inverse will be some other line that is perpendicular to it.
C) No it won't be its own inverse. The slope will be the same but the y-intercept will be different.
D) Yes it will be its own inverse. All perpendicular lines are their own inverses.

Answer: A

424) 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 y-axis. It will be one-to-one.
B) There is not enough information to determine whether g(x) is one-to-one.
C) g(x) is a reflection of f(x) across the x-axis. It will be one-to-one.
D) g(x) is a reflection of f(x) across the line y = x. It will not be one-to-one.

Answer: A

425) Find the inverse of the function f(x) = x + 5. How is the graph of -1 related to the graph of f?
A) f(x) = % +5. The graph of fLlisacurve intersecting the graph of f at two points equidistant from the
y-axis.
B) f(x) = x + % The graph of fLisaline parallel to the graph of f. The graphs of f and -1 lie on the same side

of the liney = x.
C) f(x) = -x - 5. The graph of flisaline perpendicular to the graph of f at x =5.
D) f(x) = x - 5. The graph of f-lisaline parallel to the graph of f. The graphs of f and -1 lie on opposite sides
of the line y = x and are equidistant from that line.
Answer: D

426) If f(x) is one-to-one, can anything be said about h(x) = 6f(x) + 3? Is it also one-to-one? Give reasons for your
answer.

A) Yes, h(x) will be one-to-one. For every distinct value of f(x) there is one distinct value of h(x).

B) No, h(x) will not be one-to-one. The function h(x) assumes the same value for at least two different
f(x)-values.

C) Yes, h(x) will be one-to-one. The inverse of f(x) is h(x) and is therefore one-to-one.
D) No, h(x) will not be one-to-one. The function h(x) does not pass the horizontal line test.
Answer: A

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

427) Derive the identity sec™1 (-x)=m - sec™1 x by combining the following two equations:
cos™1(-x) = m - cos~1 x
secLx= cos‘l(llx)

Answer: sec™1 (-x) = cos‘l(-llx) = -cos~1 A/x)=m - sec~1 x
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