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

Decide whether the limit exists. If it exists, find its value.
1) Find lim f(x)and lim f(x).
x—-1)" x—-1)*

A) -5; -2 B) -7;-2 C) -7,-5 D) -2; -7
Answer: D

2) Find lim f(x)and lim f(x).
X—9~ x—9t

A) -1;5 B)5;1 C)5;-1 D) -5;-1
Answer: C

3) Find lim f(x).
X—4

+ £ x>
2T —
24
i——cu'\
t + o + x
-1 1 2 2
A) 2 B) Does not exist o1 D)0
Answer: B



4) Find lim f(x).
X—9

£
1
1 H oy
-1 l i
A0 B) Does not exist
Answer: A
5) Find lim f(x).
X9
A) -2 B) -1
Answer. A
6) Find lim f(x).
X—9
£ x>
-2 -1 T 1 2
+ + b4
\'
A) -2 B) =
Answer: B
7) Find lim f(x).
X—51/2
\ e»f(x?
/i i/
_ oy *
2 : - 2 :
A) Does not exist B) 0

Answer: A

) -1

C) Does not exist

C) 2

01

D) 1

D)0

D) 0

D)

N[ A



8) Find lim f(x).
x—4

£ 0300
2
1_

-1 1 2
- -1

m_ _2

A) Does not exist

Answer: D

9) Find lim  f(x).

Xx—1
AL
2 -
1 - —0
—1 12
— —q
—0 - -z
A) -2
Answer: C
10) Find lim  f(x).
x—1/2
£
2L
1 - —0
~1 1
—0 —q
— = -2
A) -1

Answer. A

B) -1

B)O

B)O

00

C) Does not exist

C) -2

D) 1

D) -1

D) Does not exist



Use the graph to determine whether each statement is true or false.
lim f(x) =1
X —>=2-

11)

A) False B) True
Answer:. A

12) lim f(x) exists.
X —1

A) True B) False
Answer: B

lim f(x) _ lim f(x)

13)
X —3* X —>3-

A) True B) False
Answer: B



14) lim f(x)=2
X =2

A) False
Answer: A

15) lim f(x) =f(-1)
X—1

A) True
Answer: B

lim f(x) = (1)
x =17t

16)

A) True
Answer: A

B) True

B) False

B) False



17) lim f(x) exists.
X —3

A) True
Answer: A

18) lim f(x) exists.
X =2

A) False
Answer. A

lim f(x) =4

19)
x =0t

A) False
Answer: B

B) False

B) True

B) True



20) lim f(x) exists.
X =1

A) False B) True
Answer: A

Graph the function and then find the specified limit. When necessary, state that the limit does not exist.
21) f(x) = |x]; lim f(x)
X—2

]
.'ILIE

A) lim fx)=7 B) lim f(x)=0
X—2 X—2




C) lim f(x)=2 D) lim f(x)=3

X—2 X—2
IU: 1w
6: &
&7
4]

.45 4]
67 &
s &
-iog 10

Answer: C

22) f(x) = |x + 4[; lim f(x)
x—9

A) lim f(x) =-4 B) lim f(x)=0
X9 X—9




C) lim f(x) =4

X0

Answer: D

23) 109 = —— fim 109

A) lim f(x)=0
X—4

M
-

D) lim f(x) =4
X—8

B) lim f(x) does not exist
X—4

¥

O- k
4

6 4 ] 4 &%
47
7




C) lim f(x) does not exist D) lim f(x)=0
X—4 X—4

Answer: B

24) (x) = -5x2; lim f(x)
X9

A) lim f(x) =-5 B) lim f(x) =5
X—0 X—9

10



C) limf(x)=0 D) lim f(x)=0
X—0 X—9

Answer. D

25)y=x2 - 1; lim f(x)
X—9

A) lim f(x) =1 B) lim f(x) =1
X9 X9

11



C) lim f(x)=-1
X—0

Answer. C

26) f(x) = [5 -x, forx=2,

11 - 3x, forx>2.

A)

lim f(x)=-5

D) lim f(x)=-1
X—9

;o lim f(x)
x—=2%

B) lim f(x)=3

12



C) lim f(x)=7
x—=2%

Answer:. D

:J'10X+4, forx<0,; lim (x)

27) y(x)
|4x2 - 4, forx=0. x—9

D) lim f(x)=-5
x—27

B) lim f(x)=-4
X9

13



C) lim f(x) does not exist D) lim f(x) does not exist
- X—8

Answer. C
I2x2, for x =-1, )
28) f(x) = 2, for-1<x<1, lim f(x)
]\ZX +1, forx>1. x—=1"
A) Iim fx)=2 B) Ilim f(x)=2
Xx—1- X—=1"

14



C) lim f(x) does not exist D) Iim f(x)=3
X—1- X—1-

Answer: B

20)y=<-1: lim f(x)
X X

A) lim f(x)=0 B) lim f(x)=0
X X—20

Ty Ty

15



C) lim f(x) =1 D) lim f(x) = -1
X—20 X—0

Answer:. D

Solve the problem.

30) Given is a graph of a portion of the postage function, which depicts the cost (in cents) of mailing a letter, p,
versus the weight (in ounces) of the letter, x. Find each limit, if it exists:

lim p(x), lim p(x), lim p(x)
X—8~ x—8* x-8

A) 7T, 77,77 B) 77;99; 77
C) 77; 99; does not exist D) 99; 77; does not exist
Answer: C
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31) Given is a graph of a portion of the postage function, which depicts the cost (in cents) of mailing a letter, p,
versus the weight (in ounces) of the letter, x. What is the postage for a letter weighing 1.1 ounces? 2 ounces?
2.1 ounces? Is the postage function continuous?

Ity

A) 33 cents; 55 cents; 77 cents; no B) 55 cents; 55 cents; 77 cents; yes
C) 55 cents; 55 cents; 77 cents; no D) 55 cents; 77 cents; 77 cents; no
Answer: C

32) Suppose that the cost, p, of shipping a 3-pound parcel depends on the distance shipped, x, according to the
function p(x) depicted in the graph. Is p continuous at x = 50? at x = 500? at x = 15007 at x = 3000?

. s+ F

TaT

=2 1

2 a0t

(W

.g: mr

& 7

LR

i
" looo 2000 3000 4000 x
Distanee Shipped (miles)
A) Yes; no; yes; no B) No; no; yes; no C) Yes; yes; yes; no D) Yes; no; no; no

Answer: A
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33) Suppose that the cost, p, of shipping a 3-pound parcel depends on the distance shipped, x, according to the
function p(x) depicted in the graph. Find each limit, if it exists:

lim px), lim px), lim pX)
0

x—400 x—500 x—450
. s+ F
TaT
2 1
2
(W
.g: Tt
& 7
LR
H—a
" l000 2000 3000 4000 x
Distanee Shipped (milas)

A) 5; does not exist; does not exist B) 5; 10; 15

C) 5; does not exist; 15 D) 5;5; 15
Answer: C

34) Suppose that the cost, C, of producing x units of a product can be illustrated by the given graph. Find each
limit, if it exists:

lim pKX), lim pXx), lim p(x)
00

X400~ x—400* x—
C
B0+
E 500+
=
= a0
&
1) 300+
o 200
Lon
' 100 ' 200%
Mutnber of Units Produced
A) 200; does not exist; does not exist B) 200; 300; 200
C) 200; 300; does not exist D) 200; 200; 200
Answer: C
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35) Suppose that the cost, C, of producing x units of a product can be illustrated by the given graph. Is C(x)
continuous at x = 50? x = 100? x = 150?

a00 1+
00+
400 1

00+

Tatal Cost (dollar)

200+

100,

' 100 ' 200 %
Mutnber of Units Produced
A) No; no; no B) Yes; no; no C) Yes; yes; yes D) Yes; no; yes
Answer: D

36) Suppose that the unit price, p, for x units of a product can be illustrated by the given graph. Find each limit, if it
exists:

lim pXx), lim px), lim px), lim p(x)
x—50 X—¥5

x—50~ x—50*
P
- g0
(4]
5
2 &t — =
E
g et —
&
*é at
a

[ el
!
T

50 100 150 200 x
Mutnber of Units Purchased

A) 8; 8; does not exist; 8 B) 10; 8; 8; 8
C)8;8;8;8 D) 10; 8; does not exist; 8
Answer: D
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37) Suppose that the unit price, p, for x units of a product can be illustrated by the given graph. Is p continuous at
x =50? x = 100? x = 150?

F

— l0g—a
L]
o
2 &t — =
=
2 ol —
&
= 4l
|

2_-

s 100 150 200 x
Mutnber of Uhnits Purchased
A) No; yes; yes B) No; yes; no C) No; no; no D) Yes; no; yes
Answer: B

38) Consider the learning curve defined in the graph. Depicted is the accuracy, p, expressed as a percentage, in

performing a series of short tasks versus the accumulated amount of time spent practicing the tasks, t. Is p(t)
continuous at t = 25? at t = 40? at t = 45?

P
lon 4 —
El
g4 204
% E||:| 4
4
i
PIE S
W 30 @ 50t
Practice Titme (houwes)
A) Yes; no; no B) Yes; no; yes C) Yes; yes; yes D) No; no; no
Answer: B

20



39) Consider the learning curve defined in the graph. Depicted is the accuracy, p, expressed as a percentage, in
performing a series of short tasks versus the accumulated amount of time spent practicing the tasks, t. Find
each limit, if it exists:

lim px), lim p(x), lim p(x)
x—40~ x—40% x—40

JUlE -—

all 1

Ageuracy [parcant)

201

PFractice Titne (howes)

A) 40; 100; does not exist B) 40; 40; 40
C) 40; 100; 100 D) 100; 100; 100
Answer: A

Find the limit, if it exists.
40) lim (8x +2)
X—3

A) 10 B) 26 C) -22 D) 2
Answer. B

41) lim (x2 + 8x - 2)
X—2

A) -18 B) Does not exist C) 18 D)0

Answer: C

42) lim (x2 - 5)
xX—9
A) Does not exist B) -5 C)o D)5
Answer: B
43) lim (x3 +5x2 - 7x + 1)
X—2
A0 B) 29 C) Does not exist D) 15
Answer: D

44) lim (3x5 - 3x4 - 4x3+x2 - 5)
X—2

A) -113 B) 31 C) -177 D) -17
Answer. A
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2
a5) 1im X2t L
X—4 Xx+1

A) 2 B) Does not exist
Answer: C

2.
26) lim X236
x—=6 X-6

A) 12 B) Does not exist
Answer: C

01

C)o

D)0

D) 1

In the exercise below, the initial substitution of x = a yields the form 0/0. Look for ways to simplify the function
algebraically, or use a table and/or graph to determine the limit. When necessary, state that the limit does not exist.

2_
47) 1im X236
x—6 X-6

Al B) Does not exist
Answer: D

2_
48) lim X8
x—=9 X+*9

Al B) -9
Answer: C

2 _
49) lim X2 4x-32
x—4 x2-16

A) Does not exist B)

N | w

Answer: B

2 ey
50) lim 2X2=X-7
X—1 1—x2

A) -% B)

| o

Answer: D
_y3
51) lim 222- X2
x5 X-9

A - B) -75

Answer:. B

22

C) 6

C) -18

0-=

©

N | ©

075

D) 12

D) Does not exist

D)0

D) -~

D) —



3.
52) lim X =2
x-8 3-X

A) 27 B) == C) -27

Answer. C

53) lim X=49
x—49 AfX - 7

A) 28 B) -7 C) -14
Answer. D

. -8
54) | X
: xl—rg4 x - 64

A0 B) 8 C)—
Answer: C

Find the limit, if it exists.
55) lim A/x - 2
X—9

A0 B) 2 C) Does not exist
Answer:. D

56) lim AX2 + 12x + 36

X—3
A) 81 B) Does not exist C) %9
Answer: D

57) lim «/x -6
X%

A) -1 B) 1 o
Answer: D

58) lim /X2 -9
X—8

A) i«/55 B) 27.5 C) Does not exist
Answer: D

59) lim A/x2- 16

X—4-
A0 B) 4«/3 C) Does not exist
Answer: A

23

D) 14

D)

oIS

D) -2

D) 9

D) Does not exist

D) /55

D) 2



Determine whether the function shown is continuous over the interval (-5, 5).
60)

A) Yes B) No
Answer: B

61)

HH S

A) Yes B) No
Answer: B
62)
A) Yes B) No
Answer: B

24



63)

A) Yes
Answer: A

64)

R

-o-:-;\-:’/-(./l.’ 3\\30‘

bl koL iy

A) Yes
Answer: B

65)

e

-5 .\//s -2 -.l_‘/ R

bl b L

A) Yes
Answer: B

25

B) No

B) No

B) No



66)

A) Yes B) No
Answer: B

67)

PR

B R I I Y A BN I R

bl koL iy

A) Yes B) No
Answer: A

68)

PR

,9/-‘:-.4-_5-.’-.1_‘_ N

bl koL

A) Yes B) No
Answer: A

26



Use the graph to answer the question.

69) Is f continuous at x = 1?

st

A) Yes
Answer: B

70) Is f continuous at x = 2?

A) Yes
Answer: A

71) Is f continuous at x = 0.5?

A) No
Answer: B

27

B) No

B) No

B) Yes



72) Is f continuous at x = 2?

=

A) Yes B) No
Answer: A

73) Is f continuous at x = -3?

PR

U Yo

bl koL iy

A) No B) Yes
Answer: B

74) Is f continuous at x = 1?

&
B

4

3

BT

._/34;(-‘

A) No B) Yes
Answer: B

28



75) Is f continuous at x = 0?

A) Yes
Answer: A

76) Is f continuous at x = 3?

L A

A) Yes
Answer: A

77) Is f continuous at x = 3?

&
B

4

3

A) Yes
Answer: A

29

B) No

B) No

B) No



Evaluate or determine that the limit does not exist for each of the limits (a) lim f(x), (b) lim f(x), and (c) lim f(x) for
x—¢l- X—€l+ x—d

the given function f and number d.
78) fo = {¥2 -3, forx<0, g,

-4, forx =0
A @1 B) (a) -4 O @ -3 D) (a) -3
(b)1 (b) -3 (b) -4 (b) -4
()1 (c) Does not exist (c) Does not exist (c)-4
Answer: A

I—?x +3, forx<1
79) f(x) = {1, forx=1;d=1
l—Sx + 2, forx>1

A) (a) -4 B) (a) -1 C) (a) -4 D) (a) -1
(b) -1 (b) -4 (b) -1 (b) -4
(c)-5 (c) Does not exist (c) Does not exist (c)-5

Answer: C

8O)f(x)=f7x_13' forx=1. -
1-2x -4, forx>1

A) (a) -4 B) (a) -6 C) () -13 D) (a) -6
(b) -13 (b) -6 (b) -4 (b) -6
(c) Does not exist (c) -6 (c) Does not exist (c) Does not exist
Answer: B
{L, for x> -5
81) f(x) =/ X+ 5 d=-5
x2 - 2x, forx <-5
A) (a) 35 B) (a) Does not exist C) (a) Does not exist D) (a) 35
(b) Does not exist (b) 35 (b) 35 (b) Does not exist
(c) Does not exist (c) Does not exist (c) 35 (c) 35
Answer: A
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Determine the continuity of the function at the given points.

_J'l, forx=-1 _ _
82)f(x)_10.5, for x = -1 atx=-landx=0

A) The function f is continuous at neither x = 0 nor x = -1.

B) The function f is continuous at both x =0 and x = -1.

C) The function f is continuous at x = -1 but notat x = 0.

D) The function f is continuous at x = 0 but not at x = -1.
Answer: D

3, forx=0
83) f(x) = l%xz 15 forx=0 atx=0andx=1

A) The function f is continuous at both x =1 and x = 0.

B) The function f is continuous at x = 1 but not at x = 0.

C) The function f is continuous at x =0 but not at x = 1.

D) The function f is continuous at neither x =1 nor x = 0.
Answer: B
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84) 1) = J forx=-1 ptx=_1andx=1
1sin(2x) + 1, forx=-1

A) The function f is continuous at x = 1 but not at x = -1.

B) The function f is continuous at x = -1 but notat x = 1.

C) The function fis continuous at neither x =1 nor x = -1.

D) The function f is continuous at both x =1 and x = -1.
Answer: A

3, forx=2,
85)f(X):l%x3—x—3, forx=2 atx=2andx=1

A) The function f is continuous at both x =1 and x = 2.

B) The function f is continuous at x = 1 but not at x = 2.

C) The function f is continuous at x = 2 but not at x = 1.

D) The function f is continuous at neither x =1 nor x = 2.
Answer: B
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_ -3, forx=1 _ _
86)f(x)—{|xl_27 for x =1 atx=1landx=3

A) The function f is continuous at both x =3 and x = 1.
B) The function f is continuous at x = 3 but not at x = 1.
C) The function f is continuous at x = 1 but not at x = 3.
D) The function f is continuous at neither x = 3 nor x = 1.

Answer. B

-3 forx=1
7) f :I ' tx=1landx=0
87) 1) Ix, for x =1 ax anax

A) The function f is continuous at x =0 but not at x = 1.

B) The function f is continuous at neither x =0 nor x = 1.

C) The function f is continuous at both x =0 and x = 1.

D) The function fis continuous at x = 1 but not at x = 0.
Answer: A
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1, forx=-1

88) f(X)=12-%x3, forx=-1 atx=-landx=2

A) The function f is continuous at x = -1 but not at x = 2.

B) The function f is continuous at x =2 but not at x = -1.

C) The function fis continuous at neither x =2 nor x = -1.

D) The function f is continuous at both x =2 and x = -1.
Answer: B

1, forx=1
89)f(x):l\/§_%x_2, forxz1 atx=landx=4

1 3 4 3 &x

A) The function f is continuous at x =4 but not at x = 1.

B) The function f is continuous at both x =4 and x = 1.

C) The function f is continuous at x = 1 but not at x = 4.

D) The function f is continuous at neither x =4 nor x = 1.
Answer: A
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4, forx=3,
X-1

90) f(x) = ( )2+3, forx=3 atx=3andx=14
(x+

A) The function f is continuous at neither x =4 nor x = 3.
B) The function f is continuous at both x =4 and x = 3.
C) The function f is continuous at x = 4 but not at x = 3.
D) The function f is continuous at x = 3 but not at x = 4.

Answer. C
3, forx=3
3-X 1
91) f(x) = ( )2-—X+1, forx=3 atx=3andx=-1
(x+4)2 4

A) The function f is continuous at both x = -1 and x = 3.
B) The function f is continuous at x = -1 but not at x = 3.
C) The function fis continuous at neither x = -1 nor x = 3.
D) The function f is continuous at x = 3 but not at x = -1.

Answer: B

Provide an appropriate response.
92) Is the function given by f(x) = 24x + 4 continuous at X = 4? Why or why not?
A) No, lim f(x) does not exist B) Yes, lim f(x) =f(4)
X—4 X—4

Answer:. B

93) Is the function given by f(x) = \/; continuous at x = -2? Why or why not?
A) Yes, lim f(x) =f(-2) B) No, f(-2) does not exist

X—

Answer: B
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X+4

94) Is the function given by f(x) = ————— continuous at x = 1? Why or why not?
2 _
X4 -6x+5
A) No, f(1) does not exist and lim f(x) does not exist
x—1

B) Yes, lim f(x) =f(1)

X—

Answer: A

95) Is the function given by f(x) = «/8x +1 continuous at x = - %? Why or why not?

A) No, lim f(x) does not exist B) Yes, lim f(x)= ?[- %]
1 1

X— — X— —

8 8

Answer: A

_[x2+2, forx<0

96) Is the function given by f(x) continuous at x = -1? Why or why not?

-1, forx=0
A) No, lim f(x) =f(-1) does not exist B) Yes, lim f(x)=f(-1)
X—1 X—1
Answer: B
I—3x+ 7, forx<1
97) Is the function given by f(x) = { 1, for x =1 continuous at x = 1? Why or why not?
-2X + 4, forx>1
A) Yes, lim f(x) =f(1) B) No, lim f(x) does not exist
x—1 X—1
Answer: B

[—4x -3, forx=1
16x - 13, forx>1

A) Yes, lim f(x) =f(1) B) No, lim f(x) does not exist
x—1 x—1

98) Is the function given by f(x) = continuous at x = 1? Why or why not?

Answer: A

, forx>-4

99) Is the function given by f(x) = {X +4 continuous at x = -4? Why or why not?

x2 - 3x, for x <-4

A) Yes, lim f(x)=1f(-4) B) No, lim f(x) does not exist
X—4 X—~4

Answer: B

Find the intervals on which the function is continuous.

100) Is the function given by f(x) = x2 - 7x + 12 continuous over the interval (-3, 3)? Why or why not?
A) No, since f(x) is not continuous at x =3 B) Yes, f(X) is continuous at each point on (-3, 3)

Answer. B
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101) Is the function given by f(x) = le2 continuous over the interval (=, 0)? Why or why not?

A) Yes, f(x) is continuous at each point on (s, 0) B) No, since f(X) is not continuous at x = -2
Answer: B
102) Is the function given by f(x) = 4 continuous on & Why or why not?
(x+2)2+4
A) Yes, f(x) is continuous at each real number B) No, since f(X) is not continuous at x = -2
Answer: A
103) Is the function given by f(x) = __Xx*3 continuous over the interval [-5, 5]? Why or why not?
2 _
X4 -12x+ 35
A) Yes, f(x) is continuous at each point on [-5, 5] B) No, since f(x) is not continuous at x =5
Answer: B

104) Is the function given by f(x) = «/5x + 6 continuous continuous on #?
A

A) No, since f(x) is not continuous over the interval [se , - %

J
B) Yes, f(x) is continuous at each real number

Answer: A

Solve the problem.
105) A coffee house sells coffee by the pound, charging $8.25 per pound for quantities up to and including 30
pounds. Above 30 pounds, the coffee house charges $7.75 per pound for the entire quantity, plus a quantity
surcharge, k. If x represents the number of pounds, the price function is

() = [8.25x, for x =30,
‘L7.75x +k, forx>30.

Find k such that the price function p is continuous at x = 30. Then explain why it is preferable to have
continuity at x = 30.

A) k=402.5; It is preferable so that the coffee house makes a profit.

B) k = 15; It is preferable so that the coffee house does not lose revenue.

C) k=480; It is preferable so that the coffee house does not lose revenue.

D) k=92.5; It is preferable so that the coffee house makes a profit.

Answer: B
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106) A biologist controls the humidity H (as a percentage) inside a terrarium. From an initial humidity level of 0%,
she allows the humidity in the terrarium to increase by 5% per hour for the next 10 hours. After the 10th hour,
she allows the terrarium to dry out (lose humidity) at the rate of 5% per hour. The humidity function H is
defined by

H(t) = /5t for t <10,
k-5t fort>10.

Find k such that H is continuous at t = 24. Then explain why H must be continuous at t = 10 hours.
A) k =250; H must be continuous at t = 10 hours because time changes continuously.
B) k = 0; H must be continuous at t = 10 hours because the humidity level changes continuously.
C) k=350; H must be continuous at t = 10 hours because time changes continuously.
D) k =100; H must be continuous at t = 10 hours because the humidity level changes continuously.

Answer: D

Find the limit by using the TABLE and TRACE features of your graphing calculator.
107) tim X3
x—§ X-9

A) 0 B) 3 o)

ol

D)

W]~

Answer: C

108) lim 4-~Jx
x-16 16-X

A) 4 B) 0 C)8 D)

|-

Answer: D

109) lim /\/25+x— 25 -Xx

) X

A)5 B) 0 C) L D)
Answer. D

110) lim N2 -X-5

X—9

1 1
A5 B) 5 0 -35 D) 10

Answer: C

111) lim NBL+2x-9
X

X9

A) % B) & o) 81 D)

Answer. D
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112) lim —\]7+7X—\ﬁ
X

X9

A)% B) /7 )0 D)%
Answer: D
_4/ _y2
113) lim 2=N16-x7
x—9 X
1 1
A) 8 B) — oo D) =
) )3 ) )5
Answer: C
2 _
114) lim ——=X2=9
X8 4/x2+7 - 4
A8 B) 3 C) 4 D) —
Answer. A
2
. X¢-1
115) lim ———
x=>14/x2+3 -2
A) 4 B) 2 C)% D) 1
Answer. A

Provide an appropriate response.

116) Decide whether the function f(x) = x3 + 7x - 8 is continuous for all x, and provide a short statement supporting
your conclusion.
A) Yes, polynomial functions are defined for all x.
B) Yes, polynomial functions are continuous; there are no breaks in the graph of a polynomial function.
C) No, this polynomial is not defined for all x.
D) No, there is a break in the graph of this function at x = 0.

Answer: B

117) Given f(x) = x + 2 and g(x) = x - 5, where is the function f(x)/g(x) continuous?
A) The function f(x)/g(x) is continuous for all x except x = -2.
B) The function f(x)/g(x) is continuous for all x except x = -2 and x = 5.
C) The function f(x)/g(x) is continuous for all x.
D) The function f(x)/g(x) is continuous for all x except x = 5.

Answer:. D

118) Given f(x) = % and g(x) = x - 4, where is the function f(x)/g(x) continuous?
A) The function f(x)/g(x) is continuous for all x.
B) The function f(x)/g(x) is continuous for all x except x = 4.
C) The function f(x)/g(x) is continuous for all x except x = -4.
D) The function f(x)/g(x) is continuous for all x except x < 0 and x = -4.

Answer. B
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119) Why does the general continuity principle regarding the quotient g(x)/f(x) include the phrase "so long as the
inputs x do not yield outputs f(x) = 0"?
A) One needs to avoid an infinite g(x).
B) The function g(x)/f(x) is not defined for any x such that f(x) = 0, and a function cannot be continuous at any
point at which it is undefined.
C) The quotient g(x)/f(x) is an invalid function unless there is no x for which f(x) = 0.
D) Whenever f(x) = 0, the function g(x)/f(x) is so large that it would be difficult to graph it.
Answer: B

120) Write the formal notation for the principle "the limit of a quotient is the quotient of the limits" and include a
statement of any restrictions on the principle.

A) lim 909 _ @, provided that f(a) =0.

xa TX) ~ f(a)

lim g(x)
. . . ogx) X M .
B) If lim g(x)=M and lim f(x) =L, then lim =— =—, provided that L z0.
X—a X—a x—a [(X) lim f(x) L
X—a
o 9() _9(@)
C) lim =2 ===,
) x—a T(x) f(a)
lim g(x)
D) If lim g()=M and lim ) =L, then lim 2% = =M orovided that f(a) =0
X—8 X—8 ' x—a T(X) lim f(x) L' '
X—8

Answer: B

121) What conditions, when present, are sufficient to conclude that a function f(x) is continuous at x = a?
A) The limit of f(x) as x—a from the left exists, the limit of f(x) as x—a from the right exists, and these two limits
are the same.
B) f(a) exists, the limit of f(x) as x—a from the left exists, and the limit of f(x) as x—a from the right exists.
C) f(a) exists, the limit of f(x) as x—a exists, and the limit of f(x) as x—a is f(a).
D) f(a) exists, and the limit of f(x) as x—a exists.

Answer. C

122) What conditions, when present, are sufficient to conclude that a function f(x) has a limit as x approaches some
value of a?

A) The limit of f(x) as x—a from the left exists, the limit of f(x) as x—a from the right exists, and at least one of
these limits is the same as f(a).

B) The limit of f(x) as x—a from the left exists, the limit of f(x) as x—a from the right exists, and these two limits
are the same.

C) Either the limit of f(x) as x—a from the left exists or the limit of f(x) as x—a from the right exists
D) f(a) exists, the limit of f(x) as x—a from the left exists, and the limit of f(x) as x—a from the right exists.
Answer: B
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123) Provide a short sentence that summarizes the general limit principle given by the formal notation
lim [f(x) £g(X)]= lim f(x) £ lim g(x) =L+ M, giventhat lim f(x)=Land lim g(x) =M.
X—a X—a X—& X—& X—a
A) The limit of a sum or a difference is the sum or the difference of the functions.
B) The sum or the difference of two functions is continuous.
C) The limit of a sum or a difference is the sum or the difference of the limits.
D) The sum or the difference of two functions is the sum of two limits.

Answer: C

124) The statement "the limit of a constant times a function is the constant times the limit" follows from a
combination of two fundamental limit principles. What are they?
A) The limit of a constant is the constant, and the limit of a product is the product of the limits.
B) The limit of a product is the product of the limits, and the limit of a quotient is the quotient of the limits.
C) The limit of a product is the product of the limits, and a constant is continuous.
D) The limit of a function is a constant times a limit, and the limit of a constant is the constant.

Answer. A

125) When can direct substitution of a for x be used to find the limit of a function f(x) as x approaches a?

A) When f is continuous for all x, except x = a B) When f is continuous at a
C) Always D) Only when f is continuous for all x
Answer: B

Find a simplified difference quotient for the function.
126) f(x) = 4x2
A) 2x+h B) 8x + 4h C)8x+h D) 8x
Answer: B

127) f(x) = -6x2
A) -12x + h B) -12x - 6h C) -12x D) 12x

Answer. B

128) f(x) = 4x3
A) 12x2+h B) 12x2 + 12xh + 4h C) 12x2 D) 12x2 + 12xh + 4h2
Answer: D

129) f(x) = -9x3
A) 27x2 - h B) -27x2 C) -27x2 - 27xh - 9h2 D) -27x2 - 27xh - 9h
Answer: C

130) f(x) = %

A) - —' B) — C) - —1" D) —"
x2 +h x2 + xh x2 + xh x2 +h
Answer: C

131) f(x) =8x +4
A)8+h B) 8h C) -8 D) 8
Answer. D
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132) f(x) = x2 - 9x
A)2xh+h-9

Answer: B

133) f(x) = x3 + x

A)3x2+3xh+h2+1
C) 2x3 +3x2+3xh +h2 + 1

Answer: A

Complete the table after finding a simplified form of the difference quotient.
134) For the function f(x) = -7x2, complete the table below:

B) 2x+h -9

< | n f(x + h) - f(x)
h

1] 2

111

1]01

110.01

A)

< | n f(x + h) - f(x)
h

1] 2 -21

1)1 -14

1]01 -7.7

1 ]0.01 -7.07

C)

< | n f(x + h) - f(x)
h

1] 2 -28

1)1 -21

1]01 -14.7

1]0.01 -14.07

Answer: C
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C) 2(x+h)-9

B) 2x3 + 3x2 + 3xh + h2
D) 3x2 +3xh+h2+h

B)

D)

f(x + h) - f(x)

D) 2x - 9h

h
1] 2 4
111 3
1101 2.1
1 ]0.01 2.01
< | n f(x + h) - f(x)

h
1] 2 -42
111 -28
1101 -15.4
1 ]0.01 -14.14




135) For the function f(x) = 2x3, complete the table below:

f(x + h) - f(x)

h

X h

2 2

2 1

2101

2 10.01

A)

< | n f(x + h) - f(x)
h

2] 2 40

2 1 31

2101 24.61

2 10.01 24.0601

C)

< | h f(x + h) - f(x)
h

2] 2 40

2 1 30

2101 24.42

2 10.01 24.0402

Answer. D

136) For the function f(x) = 5x + 3, complete the table below:

< | n f(x + h) - f(x)
h

2| 2

2|1

2|01

2 10.01

A)

< | n f(x + h) - f(x)
h

2| 2 7

2|1 6

2 |01 5.1

2 [0.01 5.01

C)

< | n f(x + h) - f(x)
h

2| 2 5

2 (1 5

2 |01 5

2 [0.01 5

Answer: C
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B)

D)

B)

D)

f(x + h) - f(x)

x | h h

2| 2 52

211 38

2101 25.4

2 (0.01 24.14

« | n f(x + h) - f(x)
h

2| 2 56

2 (1 38

2101 25.22

2 [0.01 24.1202

< | n f(x + h) - f(x)
h

2| 2 10

211 5

2101 0.5

2 (0.01 0.05

< | n f(x + h) - f(x)
h

2| 2 10

2|1 10

2101 10

2 (0.01 10




137) For the function f(x) = _75 complete the table below:

f(x + h) - f(x)

h

X | h
4 | 2
4 |1
4 | 01
4 (0.01

Round to four decimal places.

A)
< | h f(x + h) - f(x)
h
4 | 2 0.4167
4 11 0.2083
4 101 0.0208
4 10.01 0.0021
C)
< | n f(x + h) - f(x)
h
4 | 2 -0.2083
4 |1 -0.25
4 101 -0.3049
4 10.01 -0.3117
Answer: D

Solve the problem.

B)

D)

f(x + h) - f(x)

h
X h
4 2 0.8333
4 (1 1
4 (01 1.2195
4 10.01 1.2469
< | n f(x + h) - f(x)
h
4 2 0.2083
4 (1 0.25
4 (01 0.3049
4 (0.01 0.3117

138) The graph shows the total sales in thousands of dollars from the distribution of x thousand catalogs. Find the
average rate of change of sales with respect to the number of catalogs distributed for the change in x.

Sales

{in thousands)T8& -

10t0 20
A) 2

Answer. D

| {58 ,T@l

(30,682

68 - (48,68 )

8 T C20,58)

a8 - (10,487

2@

z2a -

1@+

@| 1o 2o 2@ 4B 58 @ X

Humbey (in thousandsl

B)

N w
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1
C) =
)2

D) 1



139) The graph shows the total sales in thousands of dollars from the distribution of x thousand catalogs. Find the
average rate of change of sales with respect to the number of catalogs distributed for the change in x.

Sales
{in thousands)Ta-| (5@.7@)
oo (20,68
(4@ ,6@)

Sl {20,500

i {10,488}

2@

ze

18+

a 15 59 3h eh ga e

Humbey (in thousandsl

10 to 30
A) 1 B) 3 )

w|N

D)

W]~

Answer:. A

140) The graph shows the total sales in thousands of dollars from the distribution of x thousand catalogs. Find the
average rate of change of sales with respect to the number of catalogs distributed for the change in x.

SEales
{in thousands)Ta-| (5@8.7@)
oo (20,68 )
(40,68

T {20,582

@ {10,488}

20

ze

18 -+

e| 1@ 2o 2@ 48 S8 @ x

Humbey (in thousandsl

10to 40

A) % B) C) D) 4

NG

Answer: B
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141) The graph shows the total sales in thousands of dollars from the distribution of x thousand catalogs. Find the
average rate of change of sales with respect to the number of catalogs distributed for the change in x.

Sales
{in thousands)Ta-| (5@.7@)
oo (20,68
(4@ ,6@)

Sl {20,500

i {10,488}

2@

ze

18+

a 15 59 3h eh ga e

Humbey (in thousandsl

10to 50

A) % B) 2 C) D) 1

NS

Answer:. A

142) The graph shows the total sales in thousands of dollars from the distribution of x thousand catalogs. Find the
average rate of change of sales with respect to the number of catalogs distributed for the change in x.

SEales
{in thousands)Ta-| (5@8.7@)
oo (20,68 )
(40,68

T {20,582

@ {10,488}

20

ze

18 -+

e| 1@ 2o 2@ 48 S8 @ x

Humbey (in thousandsl

20to 30

A) % B) 01 D) 2

Answer: C
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143) The graph shows the population in millions of bacteria t minutes after a bactericide is introduced into a culture.
Find the average rate of change of population with respect to time for the time interval.

Population T
{in millions> T
5
5 -
3 4
3
3 |+
1+
e 1 2 2 4 5 &
Time {(in minutesl
1to2
1 1
A) 2 B) — C) -2 D) - -
) )5 ) ) -5
Answer: A

144) The graph shows the population in millions of bacteria t minutes after a bactericide is introduced into a culture.
Find the average rate of change of population with respect to time for the time interval.

Fopulation T
{in millionsY T

5 -+

5 -

3

3 L

a3 |

1+

o &+ v 4 3

Time {(in minutes?
1to3
3 2

A) 2 B) — C) = D)1
) )5 ) 5 )
Answer: B

145) The graph shows the population in millions of bacteria t minutes after a bactericide is introduced into a culture.
Find the average rate of change of population with respect to time for the time interval.

Population
{in millionsY T
5 -
5 -
3
3 1
a
1 -+
@ 1 2 3 4 5 &
Time {in minutesl
lto4
m% B) 3 C) 4 D) —
Answer: A
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146) The graph below shows the number of tuberculosis deaths in the United States from 1989 to 1998.

Dheatts

oo
T
[

100t —
16001 \
15007 \

40T %

[Ey o
[

Pr—————+———+—+ -
%0 91 9 9 W 9w g7 Yar

Estimate the average rate of change in tuberculosis deaths from 1991 to 1997.

A) About -460 deaths per year B) About -60 deaths per year
C) About -120 deaths per year D) About -1 deaths per year
Answer: C

147) The graph shows the average cost of a barrel of crude oil for the years 1981 to 1990 in constant 1996 dollars. Find
the approximate average change in price from 1981 to 1984.

1996 $/Barrel

wT

Year
A) About -$12/year B) About -$4/year C) About -$16/year D) About -$2/year
Answer: B
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148) The graph shows the median weight of girls between the ages of 0 and 24 months.

I

Mt weight (poveds)
HOE
-,
™
™,
S,

= w0

Use the graph to find the average growth rate of a typical girl during the first year of her life. Give your answer
in pounds per month.
A) 1.2 Ib/month B) 1.8 Ib/month C) 0.8 Ib/month D) 1.1 Ib/month

Answer. D

149) The graph shows the median weight of girls between the ages of 0 and 24 months.

I

Mt weight (poveds)
HOE
-,
™
™,
S,

= w0

Use the graph to find the average growth rate of a typical girl during the second year of her life. Give your
answer in pounds per month.
A) 0.8 Ib/month B) 0.5 Ib/month C) 0.2 Ib/month D) 1.1 Ib/month

Answer: B
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150) The graph shows the median weight of girls between the ages of 0 and 24 months.

I

Mt weight (poveds)
HOE
-,
™
™,
S,

= w0

Use the graph to find the average growth rate of a typical girl during the first two years of her life. Give your
answer in pounds per month.
A) 1.1 Ib/month B) 1.6 Ib/month C) 0.8 Ib/month D) 0.6 Ib/month

Answer: C

151) The graph shows the median weight of girls between the ages of 0 and 24 months.

I

Mt weight (poveds)
HOE
-,
™
™,
S,

= w0

Use the graph to find the average growth rate of a typical girl during the first nine months of her life. Give your
answer in pounds per month.
A) 1.0 Ib/month B) 1.4 Ib/month C) 1.2 Ib/month D) 2.0 Ib/month

Answer: C
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152) The graph shows the median weight of girls between the ages of 0 and 24 months.

I

Mt weight (poveds)
HOE
-,
™
™,
S,

= w0

Use the graph to find the average growth rate of a typical girl during the first six months of her life. Give your
answer in pounds per month.
A) 1.6 Ib/month B) 1.3 Ib/month C) 1.0 Ib/month D) 2.6 Ib/month

Answer:. B

153) The graph shows the median weight of girls between the ages of 0 and 24 months.

I

Mt weight (poveds)
HOE
-,
™
™,
S,

= w0

Use the graph to find the average growth rate of a typical girl during the first three months of her life. Give your
answer in pounds per month.
A) 4.0 Ib/month B) 2.2 Ib/month C) 1.2 Ib/month D) 1.3 Ib/month

Answer. D
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154) The graph shows the median weight of girls between the ages of 0 and 24 months.

I

Mt weight (poveds)
HOE
-,
™
™,
S,

= w0

Use the graph to find the average growth rate of a typical girl between ages 12 and 18 months. Give your
answer in pounds per month.
A) 0.6 Ib/month B) 0.8 Ib/month C) 1.1 Ib/month D) 1.4 Ib/month

Answer. A

155) The graph shows the median weight of girls between the ages of 0 and 24 months.

I

Mt weight (poveds)
HOE
-,
™
™,
S,

= w0

Use the graph to find the average growth rate of a typical girl between ages 12 and 15 months. Give your
answer in pounds per month.
A) 1.5 Ib/month B) 1.0 Ib/month C) 0.5 Ib/month D) 0.6 Ib/month

Answer. D
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156) The graph shows the median weight of girls between the ages of 0 and 24 months.

I

Mt weight (poveds)
HOE
-,
™
™,
S,

= w0

Use the graph to find the average growth rate of a typical girl between ages 12 and 21 months. Give your
answer in pounds per month.
A) 1.2 Ib/month B) 0.7 Ib/month C) 0.5 Ib/month D) 0.9 Ib/month

Answer: C

157) The average price of a ticket to a minor league baseball game can be approximated by

p(X) = 0.07x2 + 0.45x + 6.69,
where x is the number of years after 1990 and p(x) is in dollars.
(i) Find p(6).
(i) Find p(14).
(iii) Find p(14) - p(6).
(iv) Find % and interpret this result.
A) (i) $11.91
(ii) $26.71
(iii) $-14.80
(iv) $-1.85 is the average annual increase in ticket price from the 6th to the 14th year after 1990 (or from
1996 to 2004).
B) (ii) $-6.87
(i1) $0.73
(iii) $-7.60
(iv) $-0.95 is the average annual increase in ticket price from the 6th to the 14th year after 1990 (or from
1996 to 2004).
C) (i) $24.51
(i) $205.07
(iii) $-180.56
(iv) $-22.57 is the average ticket price in 1996.
D) (i) $6.51
(i) $14.11
(iii) $-7.60
(iv) $-0.95 is the average annual increase in ticket price from the 6th to the 14th year after 1990 (or from
1996 to 2004).

Answer: A
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158) When a balance of $8000 is owed on a credit card and interest is being charged at a rate of 17% per year, the
total amount owed after t years, A(t), is given by
A(t) = 8000(1.17)L.
. A1) - A(8)
F PR S A——
ind 1.8
A) $140,710,160.80 is the total amount owed on the debt up to and including the 11th year.
B) $140,710,160.80 is the average annual increase in the debt from the 8th to the 11th year.
C) $5633.43 is the total amount owed on the debt from the 8th to the 11th year.
D) $5633.43 is the average annual increase in the debt from the 8th to the 11th year.
Answer: D

, and interpret this result.

159) Suppose that the dollar cost of producing x radios is c(x) = 800 + 40x - 0.2x2. Find the average cost per radio of
producing the first 30 radios.

A) -$28.00 B) $1820.00 C) $1020.00 D) $34.00
Answer. D

160) A car's distance s in miles from its starting point after t hours is given by

s(t) = 7t2
Find the ziv)erage rate of change of distance with respect to time (average velocity) as t changes fromt] = 2 to
=7.
A) 45 miles/hr B) 49 miles/hr C) 31.5 miles/hr D) 63 miles/hr
Answer: D

161) At the beginning of a trip, the odometer on a car reads 25,309 and the car has a full tank of gas. At the end of the
trip the odometer reads 25,558 and there are 2.2 gallons remaining in the tank. The tank can hold a total of 9

gallons. What is the average rate of change of the number of miles with respect to the number of gallons?
Assume that the tank was not filled during the trip.

A) 22.23 miles/gal B) 27.67 miles/gal C) 249 miles D) 36.62 miles/gal
Answer: D

Find a simplified form of the difference quotient for the function.
162) f(x) = b - mx

A) -m B) -mx C) -mx+h D)-m+h
Answer: A

163) f(x) = ax3 + bx

A) 3ax2 + 3axh + hZ + b B) a(3x2 + 3xh + h2) + h
C) a(2x2 + 3x2 + 3xh + h2) + h D) a(3x2 + 3xh + h2) + b
Answer: D

164) f(x) = ax4

A) ah3 + 4xh2 + 6x2h + 4x3 B) a(h3 + 4xh + 6x2h) + 4x3
C) a(h3 + 4xh2 + 6x2h + 4x3) D) a(h3 + 4xh2 + 4x2h + 4x3)
Answer: C
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165) f(x) = ——
A Gz D G T O raETD ) Dz
Answer: A
166) f(x) = ——
A) X B) 7 o 7h D) 1

T X-7)(xX+h-7)

Answer: B

167) f(x):«/x- 7
1
A NX-T+h+alx-7

C)Alx-7+h+a/x-7

Answer. A

168) f(x) = «/4 - 8x
A) L
A/4h - 8(x + h) + 1[4 - 8x

8
RN T PO e

Answer:. C

x3+1

169) f(x) =
X(2x+h)(x+h)-1
X(x + h)

2x+h-1
X(x + h)

A)

C)
Answer:. A

1
X-9

170) f(x) =

A) L
AX = 9/x -9+ h(x[x - 9+4/x -9+ h)

Q) 1

X-7)(x+h-7)

X - 9 X- 9+ h(a/x - 9+A/x-9+h)

Answer: C

T x-7)(x+h-7) (x-7)(x+h-7)

h
%) NX=T+h-alx-7

oyl

8
®) N4 - 8(x + h) - <[4 - 8x

D) A/4 - 8(x + h) + /4 - 8x

B) 2x+h - =
X

D)2x+h-1

B) - L
\/x—9\/x—9+h(\/x—9—\/x—9+h)

D) h
X=X -9+ h@/x-9-4/x-9+h)
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171) f(x) = —
%2
A) - 3(h +2x) B) - 3(h + 2x + xh)
xz(x + h)2 x2(x + h)2
Answer: A

Graph the function and the indicated tangent line.

172) Graph f(x) = -5x2 and the tangent line to the graph at the point whose x-coordinate is 1.

A)

Answer: B

56

B)

3(h +x)
x2(x + h)2

D)

(h + 2x)

x2(x + h)2



173) Graph f(x) = -5x2 and the tangent line to the graph at the point whose x-coordinate is -2.

A) B)

) D)

Answer. A
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174) Graph f(x) = x2 - 3x - 8 and the tangent line to the graph at the point whose x-coordinate is 1.

B)

C) D)

Answer. A
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175) Graph f(x) = x2 + 2x - 5 and the tangent line to the graph at the point whose x-coordinate is -2.

A) B)

D)

Answer:. D
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176) Graph f(x) = x3 - 2 and the tangent line to the graph at the point whose x-coordinate is 0.

C)
Answer:. D
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177) Graph f(x) = -4x + 6 and the tangent line to the graph at the point whose x-coordinate is -4.

-

FE R

FE T

A) The tangent line is identical to the graph
of the original function.

Y
&
4

E x

Answer. D
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D) The tangent line is identical to the graph
of the original function.

548 -7




178) Graph f(x) :% - 4 and the tangent line to the graph at the point whose x-coordinate is 0.

IU:
T
T
I
.4:
.o:
.5:
-1
IU:
*T
T
I
.4:
.o:
.&:
-1
IU:
*T
O- L
I
o s 6 4 2F N o6 s X
.4:
.o:
.5:
-1
Answer: B

B) There is no tangent line for x = 0.

D) There is no tangent line for x = 0.

Find the derivative of the function and evaluate the derivative at the given x-value.

179) f(x) =8x2 atx = 1
A) f'(x) = 16x; f'(1) = 16
C) f'(x) = 16x2; f'(1) = 16
Answer:. A

B) f'(x) = 16x; f'(1) = 8
D) f'(x) =8x; f'(1) =8



180) f(x) =5x+9atx=2
Afx)=9;f(2) =9
C)f(x)=0;f(2)=0

Answer:. D

181) f(x) = x2 + 5x at x = 4
A) f'(x) =2x - 5;f'(4) =3
C) f'(x) =2x + 5;f'(4) =13
Answer: C
1

182) f(x):%x—fatXZG

AP =5i16) =
O F(=-3:f(O)=- 3
Answer: A

183) f(x) =5x2 + x atx = -4
A) f'(x)=x+10;f(-4) =6
C) f'(x)=x-10;f'(-4) =-14
Answer: B

184) f(x) =2x2 +x - 3 atx =4
A) f'(x) = 4x + 1; f'(4) =17
C) f'(x)=4x-1;f(4) =15
Answer. A

185) f(x) = x2 + 11x - 15 atx =1
A) f'(x) = 11x + 15; f '(1) = 26
C) f'(x)=2x+11;f'(1)=13
Answer: C

186) f(x) =3x2 + 5x - 7 at x = -2
A) f'(x) = 6x - 5; f'(-2) = -17
C)f(x)=2x+5;f(-2)=1

Answer: B

187) f(x)=1-x3 atx=1
A) f(x) = -3x2; f(1) = -3
C) f(x) =-3x; (1) =-3
Answer: A
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B) f'(x) = 5x; f(2) = 10
D) f(x)=5;f(2) =5

B) f'(x) =4x + 5;f'(4) =21
D) f(x)=x+5;f(4)=9

B) ()= - 7:f(6) = - 5

D) F(x) =3 f(6) = 5

B) f'(x) = 10x + 1; f'(-4) = -39
D) f'(x) = 10x - 1; f'(-4) =-41

B) f'(x) =4x + 3; f'(4) = 19
D) f(x)=2x-3;f(4)=5

B) f'(x) = 11x; f'(1) = 11
D) f'(x) = 2x - 11; f "(1) = -9

B) f'(x) = 6x + 5; f(-2) = -7
D) f(X) = 3x +5; f(-2) = -1

B) fi(x)=1-3x; f(1)=-2
D) f(x) =3x2 - 1; f(1) =2



188) f(x) :% atx=-1
A) F(x) = 8; F(-1) = 8 B) f(x) = - 8x2: fi(-1) = - 8

C) f(x) = - %; f(-1) = -8

D) f'(x) = i; f(-1) =8
%2
Answer: C

Find an equation for the line tangent to the graph of the given function at the indicated point.

<2
189) f(x) = 2~ at (-5, 6.25)

A)y=-25x-6.25 B)y=-10-6.25 C)y=-25x-125 D)y=-25x+6.25
Answer:. A
XS
190) f(x) = e at (4, 16)
A)y=32x+12 B) y=12x - 32 C)y=4x+32 D)y=4x-32
Answer. B

3
191) (x) = =~ at (-6, - 108)

A)y=216x + 18
Answer: C

192) f(x) = % at (2, 16)

A)y=-8x+16
Answer:. C

193) f(x) = % at (3, 6)

A)y=-2x
Answer: B

194) f(x) = x2 - 3 at (-4, 13)
A)y=-8x-35
Answer: D

195) f(x) = x2 + 2 at (-2, 6)
A y=-4x-4
Answer: D

196) f(x) = x2 - x at (4, 12)
A)y=7x+20
Answer: D

B) y=216x + 54

B) y=- 16x + 48

B)y=-2x+12

B) y=-8x-38

B)y=-2x-2

B) y=7x+16
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C) y=54x + 216

C)y=-8x+32

C)y=-4x+18

C)y=-4x-19

C)y=-4x-6

C)y=7x-20

D) y=18x + 216

D) y=-8x

D)y=-2x+6

D)y=-8x-19

D)y=-4x-2

D)y=7x-16



197) f(x) = x3 - x2 at (0, 0)
Ay=0 Byy=3 CQy=1
Answer: A

198) f(x) = x - x2 at (2, -2)
A)y=-3x+4 B)y=5x-4 C)y=3+4
Answer: A

List the x-values in the graph at which the function is not differentiable.

199)
T g
2 -
T
/ \/x
- -2
A)x=-1 B)x=0 C)x=2
Answer: B
200)
.d"\-\.H
- 3
/e-z‘-i iz =
_3_
A)x=-2,x=2 By x=-2,x=0,x=2 C)x=-3,x=3
Answer. A
201)
-"‘-\.H
2 -
1
-1 i 2 *
- -1
- -2
A)x=2 By x=-2,x=2 C)x=-2,x=0,x=2
Answer: D
202)
= T S
A)x=1 B)x=0 C)x=2
Answer: B
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D)y=-2

D)y=5x+4

D)x=1

D)x=-3,x=0,x=3

D)x=0

D)x=0,x=1,x=2



203)

AN
12\3/

A)x=1,x=3 B)x=1,x=2,x=3
C) Function is differentiable at all points D) x=2
Answer: C
204)
u
1
| T EI T T I5 T T Lix
A) Function is differentiable at all points. B) x=5
C)x=2,x=5 D)x=2
Answer: D
205)
t _]:- e
- -2
A) Function is differentiable at all points. Byx=-1,x=1
C)x=-1,x=0,x=1 D)x=0
Answer: D
206)
1= .__.
2|
1]
-1 1 H
- -2
A)x=-2,x=0,x=2 By x=-2,x=2
C)x=0 D) Function is differentiable at all points.
Answer: A
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207)

2 K\)
T,
A) x=3 B)x=0
C) Function is differentiable at all points. D)x=0,x=3
Answer: D

Solve the problem.
208) Suppose that the cost, p, of shipping a 3-pound parcel depends on the distance shipped, X, according to the
function p(x) depicted in the graph. At what values is the function p not differentiable?

L
Ld]
a T o
Tat
2 1
B a0+
[
.gi IR
QT
U

H—a

o0 2000 3000 4000 ¥

Distanee Shipped (milas)
A) Function is differentiable for all x in the domain
B) 0, 500, 3000
C) 500, 3000
D) 0, 3000

Answer. C

209) Suppose that the cost, C, of producing x units of a product can be illustrated by the given graph. At what values
is the function C not differentiable?

all 1

00+

Total Cost (dollar)
&

[ [d w
= = =
= = =

o0 200 %

Mutnber of Units Frodueed
A) 100
B) 0, 100, 200
C) 0, 100

D) Function is differentiable for all x in the domain
Answer: A
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210) Postal rates are $0.37 for the first ounce and $0.23 for each additional ounce (or fraction thereof). If x is the
weight of a letter in ounces, then p(x) is the cost of mailing the letter, where

p(x) =$0.37, if 0<x=1,
p(x) =$0.60, if 1<x=2,
p(x) =$0.83, if 2<x=<3,
and so on, up to 13 ounces. The graph of p is shown below.

LEY
[y o—a

4f—e

At what values is the function p not differentiable?
A) Function is differentiable for all x in the domain
C)0,123/4,5,6,7,8,9, 10,11, 12

Answer: B

B)1,2,3,4,56,7,8,910,11, 12

D)0,1,23,4,56,7,8,9,10, 11,12, .........

211) In one city, taxicabs charge passengers $2.00 for entering a cab and then $0.40 for each one-quarter of a mile (or
fraction thereof) that the cab travels. (There are additional charges for slow traffic and idle times, but these are
not considered here). If x is the distance traveled in miles, then C(X) is the cost of the taxi fare, where

C(x) =%2.00, if x=0,

C(x) =$2.40, if 0<x<0.25,

C(x) =$2.80, if 0.25=x<0.5,

C(x) =$3.20, if 0.5=x<0.75,
and so on. The graph of C is shown below.

5 R

At what values is the function C not differentiable?
A) 0.25,0.5,0.75,1.0, 1.25, 1.5.......
C) 0.25,0.5,0.75, 1.0

Answer: A
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B) 0.25, 0.5, 0.75
D) Function is differentiable for all x in the domain



212) The graph shows the total sales in thousands of dollars from the distribution of x thousand catalogs. At what
values is the function not differentiable?

Sales
{in thousands)Ta-| (5@.7@)
oo (20,68
(4@ ,6@)

Sl {20,500

i {10,488}

2@

ze

18+

a 15 59 3h eh ga e

Humbey (in thousandsl

A) 10, 20, 30, 40, 50 B) Function is differentiable for all x in the domain
C) 10, 20, 40 D) 20, 30
Answer: B

213) The graph shows the population in millions of bacteria t minutes after a bactericide is introduced into a culture.
At what values of t is the function not differentiable?

Population T
{in millions> T
5
g
q
3 L
3 -
1+
e 1 2 3 a4 & &
Time {(in minutes)
A)1,23,4,6 B) 3
C) Function is differentiable for all t in the domain D) 3,4
Answer. C
Find f'(x).
214) f(x) = —
11x
2
A) f(x)=- B) f(X)=-— Q) f(x)=- D) f'(x) =
11x3 11x 11x3 11x
Answer:. C
215) f(x) = —
X3
9 3 9 9
A)FX)=-— B) f(x)=— O f(x)=— D) f(x)=-—
x2 x4 x4 x4

Answer: D
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_ 8
216) () =~
A) f(x) = - 8(x + 2)2
Answer: B

217) f(x) = a/x - 10
A) f'(x) = -

Answer. D

218) f(x) =

X
X-6
6
(x - 6)2

A) f(x) =

Answer. D

219) f(x) = A[17x

A) F(X) = —

«/17x

Answer: B

Find the derivative.
220) y = x°
dy _.5
A) ax - X

Answer: D

221) y = 6 - 6x2
dy _ .
A) ax =6 - 6x

Answer. D

222) y = 0.55x9-2
dy _ 10.2
A) g = 561x

Answer: B

223)y=9-7x3

Answer: B

24/x - 10

f(x)=-
B) T (x +2)2

B) f'(x) = «/x -10

x-10

B) f'(x) = X—g

B) f'(x) = ZJ%(
B) % =x4

B) % =6 - 12x

B) % = 5.06x8-2

B) % =-21x2

70

C) f(x) =
(x + 2)2

Q) F(x) = «/x -10

2

0 f( ="

C) f(x) = —=L

ﬁ
~
= ‘

ady _.5
)] dX—SX

ay __
O g =12

dy _ 8.2
C) g = 0.5

—_— = - 2 2

D) f(x) = 8

1

24/x - 10

D) f(x) =

-6
(x - 6)2

D) f(x) =

D) f'(X) = 17/17x

ay _..4
D) dX—5x

dy __
D) ax - 12x

D) % =5.06x9-2

D) % = -14x2



224) y = 5x2 - 2.1x
dy
A) =L =5x-21
) ax 5X

Answer:. D

225)y= %x8 - lx6

6

dy_17 15

A ax 27 T8¢
Answer:. C

226) f(x) = 7x210
A) f(x) = 7x209
Answer. C

227) f(x)=7x+1
A) f(x)=8
Answer. C

228) f(x) =3x2 + 8x + 9
A) f(x) =6x2 + 8
Answer: B

229) f(x) =3x4 - 4x3 -9

A) f(x)=12x3 - 12x2 - 7
C) f(x)=4x3 +3x2 - 7

Answer: B

230) y = 11x-2 - 2x3 + 17x

Y -3 6x2
A)dx— 22X 6x

C) % =-22x-3 - 6x2 + 17

Answer: C
231) y = -18+/x
dy __18
A dx NG
Answer: B
4
232) y = A/x3
dy _ 1
A dx 4
\/K(
Answer: C

B) % =10x2 - 2.1

9y _ 48 _ 46
B)dx—4x X

B) f(x) = 1470x211

B) f'(x) = 7x

B) f(x) = 6x + 8

dy__ 9

B) dx NG
3

)ﬂ:zl/\/)_(
dx 3
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— = -21
C) g = 5%

Y _ 47 45
C)dx—4x X

C) f(x) = 1470x209

0) f(x)=7

C) f(x)=3x+8

B) f'(x) = 12x3 - 12x2

D) f(x) = 4x3 + 3x2

Y o1 6x2
B)dx— 22X 6X

D) QY _ pox-1-6x2+17

dx

d
C) g = /X

dy 3
dx

D)%: 10x - 2.1

Y _ 49 47
D)dx—4x X

D) f(x) = 1470x210

D) f(x)=0

D) f(x) =3x2 + 8

dy _ 9
D) <
)ﬂ-gi&
dx 4



_5 x
233)y = <2
dy_ g 1 dy__ 5 1
A =3 Bax = 22
Answer: B
_9 6
234) y = 7%
)ﬂ:_ﬁ i B)ﬂ:i-}-i
dX X5 X2 dX X5 X2
Answer. A
235) f(x) = 20x1/2 - %XZO
A) f'(x) = 10x1/2 - 10x10
C) f'(x) = 10x-1/2 - 10x10
Answer. B
236) f(x) = 9x7/5 - 5X2 +104
A) f'(x) = — x6/5 - 10x + 4000
C) f(x)=— x2/5 10x + 4000
Answer:. D
3 4 5
237) f(x) = 7a/X + 4’ 2\/>'<+ 6/x
A) f(x) = Ly-12 . X2/3 _ EXEM + 2-4/5
C) (%) —_ -2, = 3 x-2/3 _ %X-3/4+§X-4/5
Answer: C

238) f(x) = /X
A) F(x) = - %X—S/Af

Answer: C
239)f(x):%_;+%
A) f'(x):ﬁ_%_%
C)f'(x):-é_%_ ié
Answer: D

B) f'(x) = 3(3A/X)

B) f(x) =

D) f(x) =

B) f(x) =

D) f'(x) =

0) f(x) =

B) f(x) = -

D) f'(x) = - ——

5 X dy 5 1
-—t = D) — == =
x2 2 dx 2 2
36 dy 36 6
— - 6X D)—X=-"-—
x3 dx x5 x2
B) f '(x) = 10x-1/2 - 10x19
D) f '(x) = 10x1/2 - 10x19
x6/5 - 10x
x2/5 - 10x
_X_l/2 + — 2/3 + lx_3/4 + lx—4/5
3 4 5
x1/2 c 103 134, 6 45
3 2
%x-3/4 D) f(x) = —x5/4
e 32
X2 X3
2 1 _32
32 2 5
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Evaluate the derivative at the given value of x.
240) If f(x) = -4x2 + 7x - 5, find f'(5).
A) -5 B) -38
Answer: D

241) If f(x) = /X, find '(9).
A) % B)

N | w

Answer: D

242) Ify = x4 + 7x3 + 2x - 2, find %

Xx=3
A) 146 B) 299
Answer: B
243) If y = 44[x3 - 54/x, find dy
dx| x =16
187 101
A Ry
Answer:. A
244) 1fy = x5 - 7A[x3, find Y
dx| x =4
A) 8 B) 159
Answer: B
245) Ify = - & + 2 fing Y
X x2 dx| x =2
13 13
A) 7 B) - 7
Answer: D
1 1 .. . dy
246) Ify=- — +— find ==
x> x3 dx| x =1
A) 2 B) -8
Answer. A
7 . dy
247 Ify =— - find ==
) Ify =~ fx fin x| - 4
3 11
A) - 16 B) 6
Answer. D

C) -13

C) —

C) 297

197

o) —L

C)6

0-=>

C) 8

)=
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D) -33

D)

ol

D) 144

D) 96

D)

~low

D) -2



Find the equation of the line tangent to the graph of the function at the indicated point.
248) f(x) = x2 - 2 at (2, 2)
A)y=4x-6 B) y=4x-10 C)y=4x-12
Answer: A

249) f(x) = x2 + 3 at (-4, 19)
A)y=-8x-13 B) y=-8x-26 C)y=-8x-29
Answer: A

250) f(x) = x2 - x at (2, 2)
A)y=3x+4 B)y=3x+6 C)y=3x-4
Answer: C

251) f(x) = x3 - x2 at (0, 0)
Ay=3 Byy=0 Oy=1
Answer: B

252) f(x) = x - x2 at (2, -2)
A)y=5x-4 B)y=-3x+4 C)y=3+4
Answer: B
253) (x) = 178 at (9, 2)

2 2 2
=_= = - x4+ = - x4+
Ay X B)y X+2 Oy X+ 4

Answer: C

254) y = 4\/5 - 5/ at (16, 236)

A)yzﬂx-lzs B)y=EX—158 ) y=&><-168
4 8 4
Answer: D

Find all values of x (if any) where the tangent line to the graph of the function is horizontal.
255) y=-8x+2

A0 B) All real numbers )] %
Answer: D
256) y = -5

A) None B) -5 C) All real numbers
Answer: C

257) y=x2+2x - 3
A) 1 B) 0 C) -1

Answer: C
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D)y=2x-6
D) y=-4x-13
D)y=3x-6
D)y=-2

D)y=5x+4

4
D)y=-—x+6
)Y X

D)y=%7x—138

D) None

D) 0

D)

N =



258) y = 2 + 8x - x2
A) 4 B) -8
Answer: A

259) y=x3-3x2+ 1
A0 B) 0, 2
Answer: B

260) y = x3 - 12x + 2
A) 0 B) 2! _2
Answer. B

261) y = x2 +4/x
A) None B) 0

Answer: A

262) y = x3 + 8x2 - 460x + 46

A) -%6,10 B) 28 _10

Answer: A

263) y = -0.01x2 - 0.4x + 50
A) -20 B) 10
Answer. A

264)y=%x3—6x+9

A) -9,9 B) 9 -4/6,9 +4/6

Answer: C

For the given function, find the points on the graph at which the tangent line has slope 1.

265) y = 17X - X2
A) (8,72) B) (1, 16)
Answer: A

266) y = -0.25x2 + 9x
A) (16, 80) B) (1, 8.75)

Answer. A
267) y = -0.5x2 + 13x

A) (1,12.5) B) (6,42)
Answer: D
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C) 8
C)2

C)0,2

1
) 3\E

46 46

’ 110
3 3

C) -10

C) -/6,/6

C) (16, 144)
C) (18, 81)

C) (0,0)

D) -4

D) -2,0,2

D) -2,0,2

D) - =

D) 10

D) 20

D) -6, 6

D) (8.5, 72.25)

D) (0, 0)

D) (12, 84)



268) y = %x3 - %xz +X

A) (0,0) and [5, - %]

Answer: A

269) y = %x3 - 4x2 + x

3\

A) (0,0) and [8, - %

J
C) (0,0)
Answer:. D

270)y = %x3 - 6x2 + x

A) (0, 0) and (12, -276)

C) (12, -300)
Answer: A

271)y:x3-%x2+x

33 1
A) [3, 7] and [0, E]

Answer: C
272)y:%x3 —%x2+x+ 1
7
A) (0,0) and [3, - E]
Answer: C
273)y:%x3 “2x2+x+1

A) (0,1) and [4, - %]

Answer: A

274) y:%x3 - 2x2 +4x+ 1
A) (1, 3) and (3, 4)

Answer. B

B) (1,0) and [5, - ?]

95

B) (1, 0) and [1, l]
2
B) (0, 1) and [3, - 1]
3
B) (0, 0) and [4, - %]

B) {1, 1?0] and (3, 4)
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31 95
C) (0,0) and [5, - 7] D) [5, _ T]

116
B -
){8, 3

D) (0, 0) and [8, - %]

B) (0, 1) and (12, -288)
D) (0, 0) and (12, -300)

C) (0,0) and [1, %\

J

33 1
D) [3, 7] and [1, E]

C) (0, 1) and [3, _ %] D) (0, 0) and [3, - %]

C) (0,1)and [4, - %] D) (0, 0) and (4, 2)

C) (0,3) and (3, 3) D) [o, %] and (3, 4)



Solve the problem.
275) The perimeter, P, in feet, of a square garden plot is given by
P(s) = 4s,
where s is the length of one side of the garden plot, in feet.

(i) Find the rate of change of the perimeter with respect to the length of the side, s.
(ii) Explain the meaning of your answer to part (i).

A) () P'(s) = %; (ii) The perimeter is changing at the variable rate of% feet for every change of 1 foot in the

side of the plot.

B) (i) P'(s) = 4s; (ii) The perimeter is changing at the variable rate of 4s feet for every change of 1 foot in the
side of the plot.

C) (i) P'(s) = 4; (ii) The perimeter is changing at the constant rate of 4 feet for every change of 1 foot in the side
of the plot.

D) (i) P'(s) = s; (ii) The perimeter is changing at the variable rate of s feet for every change of 1 foot in the side
of the plot.

Answer: C

276) The median weight of a baby chimpanzee whose age is between 0 and 36 months can be approximated by the

function w(t) = 6.33 + 1.85t - 0.0575t2 + 0.000631t3, where t is measured in months and w is measured in
pounds.

g st

45

Use this approximation to find the following for a baby chimpanzee with median weight:

(i) The rate of change of weight with respect to time.

(ii) The weight of the baby chimpanzee at age 30 months (rounded to the nearest pound).

(iii) The rate of change of the baby's weight with respect to time at age 30 months (rounded to the nearest

hundredth).
A) (i) W'(t) = 1.85 - 0.115t + 0.001893t2; B) (i) w'(t) = 1.85 + 0.115t - 0.001893t2;
(ii) w(30) is about 27 pounds; (ii) w(30) is about 27 pounds;
(iii) w'(30) is about 0.10 pounds/month (iii) w'(30) is about 3.60 pounds/month
C) (i) w'(t) = 1.85 - 0.0575t + 0.001262t2; D) (i) w'(t) = 1.85 - 0.1725t + 0.002524t2;
(ii) w(30) is about 27 pounds; (ii) w(30) is about 27 pounds;
(iii) w'(30) is about 1.26 pounds/month (iii) w'(30) is about -1.05 pounds/month
Answer: A
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277) If the price (in dollars) of a product is given by P(x) = 1?(24 + 2000, where x represents the demand for the

product, find the rate of change of price when the demand is 32 units.
A) $1/unit B) -$32/unit C) $32/unit D) -$1/unit

Answer. D

278) The area A(r) = ntr2 of a circular oil spill changes with the radius. At what rate does the area change with
respect to the radius when r = 3 ft?
A) 6 ft2/ft B) 6 ft2/ft C) 9m ft2/ft D) 3 ft2/ft

Answer: B

279) Exposure to ionizing radiation is known to increase the incidence of cancer. One thousand laboratory rats are
exposed to identical doses of ionizing radiation, and the incidence of cancer is recorded during subsequent
days. The researchers find that the total number of rats that have developed cancer t months after the initial

exposure is modeled by N(t) = 1.11t2-1 for 0 =t =10 months. Find the rate of growth of the number of cancer
cases at the 7th month.

A) 23.8 cases/month B) 14.8 cases/month C) 138.8 cases/month D) 19.8 cases/month
Answer: D
280) The body-mass index (BMI) is calculated using the equation BMI = @ where w is in pounds and h is in
h

inches. Find the rate of change of BMI with respect to weight for Sally, who is 65" tall and weighs 120 Ibs. If both
Sally and her brother Jesse gain the same small amount of weight, who will see the largest increase in BMI?

Jesse is 70" tall and weighs 190 Ibs.
A) 0.166, Jesse B) 19.967, Sally C) 19.967, Jesse D) 0.166, Sally

Answer: D

281) The velocity of water in ft/s at the point of discharge is given by v = 13.84\/I—3, where P is the pressure in
Ib/in.2 of the water at the point of discharge. Find the rate of change of the velocity with respect to pressure if

the pressure is 10.00 Ib/in.2.

A) 21.88 ft/s per Ib/in.2 B) 0.6920 ft/s per Ib/in.2
C) 4.38 ft/s per Ib/in.2 D) 2.1883 ft/s per Ib/in.2
Answer: D

For the function, find the interval(s) for which f'(x) is positive.

282) f(x) = x2 - 4x + 9
A) (9, =) B) (4.5, ») C) (4, ») D) (2, »)

Answer. D

283) f(X) = X2 + 7X + 2
A) (2, ») B) (1, «) C) (3.5, ») D) (-3.5, «)

Answer. D

284) (x) = %x3 S7x2 - 15x + 2

A) (=, -1) and (15, «) B) (-15, =) C) (-1, «) D) (s, 1) and (15, =)
Answer. A
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285) f(x) = %x3 +4%2 - 24x +5

A) (=, -2) and (6, «)
Answer. C

Find the derivative.
286) y = (x + 4)(9x + 5)
A)9

Answer: C

287) y = (3x - 2)(bx +1)
A) 30x - 7
Answer. A

288) y = (4x + 3)2
A) 32x + 24
Answer:. A

289) y = (2x2 + 6X)2
A) 8x3 + 36x2 + 36x
Answer: C

290) y = (x2 + 2)3
A) X2 + 24x3 + 48x
Answer: C

291) y =A[/X(2X - 4) + 10x - 20
A) 3x1/2 - 4x-1/2 + 10
C) 1.33xY2 - 2x-1/2 + 10
Answer: D

X2 - 4

292)y =
4
Ay =x+—
x2
Answer. C

X+5
NS

py L, 5

X 32

Answer. D

293) y =

B) (=, -6)

B) 0

B) 15X - 7

B) 16x + 12

B) 8x3 + 36x2 + 72x

B) 3x° + 48x3 + 96x

Byy'=1+—

B) x3/2 + 54/x

C) (=, -6)and (2, «) D) (6, =)

C) 18x + 41 D) 18x + 61
C) 30x - 13 D) 30x - 3.5
C)8x+6 D) 16x+ 9

C) 16x3 + 72x2 + 72x D) 16x3 + 36x2 + 72

C) 6x° + 48x3 + 96x D) 6x° + 40x3 + 96x

B) 1.33x1/2 - 4x-1/2 + 10
D) 3x1/2 - 2x-1/2 + 10

4 4
Oy =1+— Dy =1-—
x2 x2

1 5 5

C)—-

24X 2x

1
D) — -
)2/\/; 2X3/2



2
294)y:x +8x+ 3

N
2 + 8 3x2 +8x - 3 3x2 +8x -3 2X + 8
A B ———~= R D
) X ) X <) 2x3/2 ) 2x3/2
Answer: C
Differentiate.
295) y =X - x°
dy _.5 dy _.6 ay _s.6 gy _g.5
A) dx_x B) dx_X (6] dx—6x D) dx—6x
Answer: D
296) y = 4X(5X2 - 3X)
Y _ 4ox2 - Ay _ 4ox2 - Y _eox2 - Y _eox2 -
A) ax 40x< - 24X B) ax 40x< - 12x C) ax 60x< - 24x D) ax 60x< - 12x
Answer: C
297) y = (2 - 6x2)(2x2 - 48)
A) 9Y _ 1953 + 202x B) 9Y _ _4x3 + 584
dx dx
C) Y _ 483 + 584x D) QY _ _agx4 + 584x2
dx dx
Answer: C
298) f(x) = (6x - 3)(5x + 1)
A) f(x) =30x - 9 B) f'(x) = 60x - 4.5 C) f(x) =60x - 9 D) f(x) = 60x - 21
Answer. C
299) f(x) = (2x3 + 8)(2x7 - 9)
A) f'(x) = 40x9 + 112x6 - 54x B) f'(x) = 8x9 + 112x6 - 54x
C) f(x) = 8x9 + 112x6 - 54x2 D) f(x) = 40x9 + 112x6 - 54x2
Answer: D
300) f(x) = (3x - 2)(5x3 - x2 + 1)
A) f(x) = 60x3 - 13x2 + 39x + 3 B) f'(x) = 45x3 + 39x2 - 13x + 3
C) f'(x) = 60x3 - 39x2 + 4x + 3 D) f(x) = 15x3 + 13x2 - 39x + 3
Answer: C
301) f(x) = (x2 - 5x + 2)(3x3 - x2 + 4)
A) f(x) = 156x4 - 64x3 + 33x2 + 4x - 20 B) f(x) = 15x4 - 60x3 + 33x2 + 4x - 20
C) f(x) = 3x4 - 60x3 + 33x2 + 4x - 20 D) f(x) = 3x4 - 64x3 + 33x2 + 4x - 20
Answer:. A
302) f(x) = (6x + 3)2
A) f'(x) =36x +9 B) f'(x) = 36x + 18 C)f(x)=12x+6 D) f'(x) =72x + 36

Answer:. D
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303) f(x) = (3x4 + 8)2

A) f(x) = 6x4 + 16 B) f'(x) = 9x16 + 64
C) f'(x) = 144x15 + 96x3 D) f(x) = 72x7 + 192x3
Answer: D
3 3 )
304) y:[—+ XI— - X
X X j
dx x3 dx X X 3 dx x3
Answer. A

305) f(x) = (2x - 3)(\/X + 2)

A) f(x) =1.33x12 - 3x-1/2 + 4 B) f(x) = 1.33x1/2 - 1.5x-1/2 + 4
C) f(x) =3x1/2 - 15x-1/2+ 4 D) f(x) = 3x1/2 - 3x-1/2 + 4
Answer: C

306) f(x) = (6x/x - 2)(B/x + 7)
A) f(x) = 30x + 32x1/2 B) f'(x) = 30x + 16x1/2 C) f(x) = 30 + 16x-1/2 D) f(x) = 30 + 32x-1/2

Answer: C

307) g(x) = (x> + 3)(x~3 + 5)

A) g'(x) = -8x~9 - 25x-6 - 9x-2 B) g'(x) = -8x~9 - 25x-4 - 9x-4
C) g'(x) = -8x~9 - 25x-6 - 9x-4 D) g'(x) = -8x~7 - 25x-6 - 9x-4
Answer: C

308) f(x) = [x + %](XZ _5)

[Do not use algebra before differentiating]

A) Fi(x) = x[x + %] + [1 v %](XZ _5) B) f'(x) = 2>{x + %] v [1 _ %](XZ _5)

C) f'(x) = 2>{x £3) (1 - 3x)(x2 - 5) D) f(x) = 2><[1 - i]
X X2

J

Answer: B

309) f(x) = (2x> + 4x3 - 2)(8x2 - 34/X)
[Do not use algebra before differentiating]

A) f'(x) = (10x4 + 12x2)[16x __3 ]

24/

B) f'(X) = (8x2 - 3x/X)(10x4 + 12x2 - 2) + [16x - 3—;/;(](2x5 +4x3-2)
C) F(x) = (8x2 - 3/X)(10x4 + 12x2) + [16x - i](2x5 +4x3 - 2)
24/x
D) F(X) = (8x2 - 3/X)(@x4 + 4x2) + [SX - i](2x5 +4x3 - 2)
24/

Answer: C
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X

310)y= 2x -7
A) dy ___ 7™x B dy _ _4x-7
dx  (2x-7)2 dx  (2x - 7)2
Answer:. D
311) y= X4
9x2+6
AW -27x2 + 72x2+ 18
X (9x2 + 6)
o dy _ -27x2 + 54x2+ 42
X 9x2 + 6)
Answer: A
3
X
312)y= 1
_2%3 2 _2%3 _ 3x2
A)ﬂ: 2x° + 3x B)ﬂ: 2x° - 3x
X (x - 1)2 dx (x - 1)2
Answer: D
313) y =224
dy _, .4 dy _,_4
A) dX_X+X2 B) dX_ X2
Answer. C
_b5x+3
314)y= -1
dy _ 14x dy _ 30x+4
) =" v~
dx  (3x-1)2 dx  (3x - 1)
Answer: C
2
315) g(x) = XS
X2 + 6X
4 3 2
, X% + 6X9 + 5x4 + 30X
A) g'(x) =
x2(x + 6)2
, 2x3 - 5x2 - 30x
O =—F—"——
x2(x + 6)2
Answer. D
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dy ___7 dy___ 7
) ax = T 2x<7 D) Gx = @x - 7)2
gy Y 81x2 - 72x + 18
dx (9x2 + 6)2
oy Y - 27x3 - 54x2 + 90X
dx (9X2 + 6)2
)ﬂ:2x3+3x2 D)ﬂ:2x3-3x2
dx  (x-1)2 dx  (x-1)2
dy 4 dy 4
— =1+ — -2 =1+—
<) dx ¥ x2 D) dx ¥ X
dy ___ 14 dy__4
< ax = (@x - 1) D) 4x = ax-1
4x3 + 18x2 + 10x + 30
B) g'(x) =
x2(x + 6)2
6x2 - 10x - 30
D)g(X)=—F—7—
x2(x + 6)2



7t

316) q(t):2—
t4-5t+2

_7t2
A an=—"—0
(t2 - 5t+2)
7

Oam= T

Answer: B

4

X_
317) () =~

8 B) f'(x) = —2

A) fl(x) = (X + 4)2 X+ 4

Answer: A

1
X! +2

318) f(x) =

1 1

A)f = B) f' e
) 109 (7x7 +2)2 )09 (7x7 +2)2

Answer: D

319) g(x) =

x2
x-11

x2 , X2 + 22x
m B)g(X)=——

A g6 = i

Answer:. D

2_
X&-3X+2
R0 y=——"FT-=
x/ -2
dy _ -5x8 + 19x7 - 14x6 - 4x + 6
dx (x7 - 2)2

dy _ -5x8 +18x7 - 13x6 - 4x + 6
dx (x7 -2)2

dy = 4x2-8x
dx  (x2 - 2x +2)2

dy _ -4x2 + 8x
dx  (x2 - 2x +2)2

Answer: C
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B) g'(t) = M
(2 - 5t+ 2)2
D) 4'() = -7(t2 - 5t - 2)
(2 - 5t + 2)°
Q) F(x) = —2 D) f'(x) =
(X - 4)2 (x + 4)2
Q)T = (x7 +2)2 D) 00 = (x7 +2)2
22% X2 - 22x
Q) a = ' =L ==
) 9'(x) - 112 D) g'(x) ST

dy -5x8+18x7 - 14x6 - 4x + 6

B) dx - (x7 -2)2
D) dy _ -5x8+18x7 - 14x6 - 3x+ 6
dx (x7 - 2)2

B) dy _ 4x2 + 8x
dx  (x2 - 2x+2)2
_4Ax2 -
D) ﬂ: 4x4 - 8x
dx  (x2-2x+2)2



dy: /\/;(+6 B)ﬂ:——G\/;
dx ('\/;—6)2 X (’\/;(—6)2
C) ﬂ = - 6 D) ﬂ = #
X Jxx-6)2 dX 24fx (\/x - 6) 2
Answer: C
7x2+x-1
23 y=—"~—"—
x3 - 7x2
dy _ 35x4 - 2x3 + 10x2 - 14x dy _ ~7x4 - 3x3 + 17x2 - 14x
A ax " ) ax =
X x3 - 7x2 X (X3 - 7x2 )2
o 35x4 - 196x3 + 10x2 - 14x oy & - -7x4 - 2x3 + 10x2 - 14x
dx o3 - 7x2 )2 dx x3 - 7x2 )2
Answer: D
2
X4+ 8x+3
P2y y=""2"
)Y N
dy _2x+8 dy _3x2+8x-3 dy 3x2+8x-3 dy 2x+8
dx X dx X dx 2x3/2 dx  2x3/2
Answer: C
325)y = _3x-3
x2 - 2x +5
A)ﬂ:3x2+6x+9 B)ﬂ:3x3-12x2+27x-6
dx  x2_2x+5 dx (X2 - ox + 5)2
2 _ _3x2
C)%ZQX 18x+221 D)%: 3X +6x+2
X (x2-2x+5) X (x2—2x+5)
Answer: D
326) fi(t) = e
= \ﬁ —
512 _ 2612 3 _ 2612
A) Fi(t) = 5t 36t B) F(t) = 5t° - 36t
2t 6)2 2t - 6)?
5/2 _ 1812 3 _ 36t2
C) fi(t) = t 18t D) fi(t) = 5t° - 36t
2t - 6)? 2t ([t - 6)2
Answer: A
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r2-7r+5

327) h(r) = -

A hi(r) = .
9r-3)

SHICES or-3

Answer: A

t2-3t+5

328) q(t) = >
te+6t+7

A g =

(2 + 6t + 7)°

ot2 + 4t - 51

0) a() ==
te+6t+7

Answer: B

329) f(x) = —>——
-6+x1

A) f'(x) = -x2

Answer: C

r2 - 6r-24

r2 - 6r- 24

ot2 + 4t - 21

B) f(x) =

1

(-6 +x~1y?

B) h'(r) = 2r-7
2 _Ar -
D) h'(r) = 9ré - 4r - 24
Or - 3)2
9t2 + 4t - 51
B) a'(t) = - 5
(t2 + 6t+7)
e 9t2+14t-51
D) q'(t) = — 5
(t2 + 6L+ 7)
-6x2 + 2x -6x2
Ofx)=—— D) f(X)=——
(-6x + 1)2 (-6x + 1)2

Write an equation of the tangent line to the graph of y = f(x) at the point on the graph where x has the indicated value.
330) f(x) = (-2x2 - 5x - 2)(-2x - 3),x =0

1
A)y=—X+6

)Y 19

Answer: D

-2x2 -2
f = — Xx=
331) f(x) —2x—1’X 0
A)y=4x+2

Answer:. C

Solve the problem.

332) Assume that the temperature of a person during an illness is given by T(t) = 27
¢+

1

B)y:Ex—G

B)y=-4x-2

C)y=19x -6 D)y=19x+6

C)y=-4x+2 D)y=4x-2

' 4986 where Tis the
1

temperature, in degrees Fahrenheit, at time t, in hours. Find the rate of change of the temperature with respect

to time.
dT _7(%-1)
dt (t2 " 1)2
Answer. B

Y
gpdr_7d-t)

dt

(t2 +1)2
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333) The population P, in thousands, of a small city is given by P(t) = > o where t is the time, in months. Find the
2tc +

growth rate.
2 _ ) 2 5
A) (1) = 2002 - 9) B) p'(t) = 2000 - 2t9) O Py = 2000 - 2%) D) Pt = 2000 + 610
(2t2 * 9)2 (2t2 + 9)2 2t2+ 9 (2t2 + 9)2
Answer: B

334) A men's suit manufacturer finds that the cost, in dollars, of producing x suits is given by C(x) = 882 + 13«/?(.
Find the rate at which the average cost is changing when 200 suits have been produced. Round the answer to

four decimal places.
A) -$0.0243/suit B) $4.8696/suit C) -$4.8696/suit D) $0.0243/suit

Answer: A

335) A vitamin water maker finds that the revenue, in dollars, from the sale of x bottles of vitamin water is given by

R(x) = 8.4x0-1, Find the rate at which average revenue is changing when 76 bottles of vitamin water have been
produced. Round the answer to four decimal places.
A) $0.0020/bottle B) -$0.0020/bottle C) $0.0170/bottle D) -$0.0170/bottle

Answer: B

336) An appliance manufacturer has determined that the cost, in dollars, of producing x espresso makers is given by
C(x) = 3800 + 1.2x0-3. If the revenue from the sale of x espresso makers is given by R(x) = 61x0-7: find the rate at
which the average profit per espresso maker is changing when 70 espresso makers have been made and sold.
Round to the nearest cent.

A) $0.70/espresso maker B) -$0.85/espresso maker
C) $0.85/espresso maker D) -$0.70/espresso maker
Answer: A

Differentiate.

)= (X-1)(x2+x+1)

337) f(x 5
2 2 2 2
A)F( =37 B) F(X) =g~ 0 F0) =% D) F(x) =5
Answer. C

338) f(x) = X)X+ 1)

x-5)(x-1)
-12x2 + 60 12X - 60
A) f(x)= —=22 T2 B) fi(x) = — 2X-99
T (x - 5)Y2(x - 1) e (X - 5)2(x - 1)2
-x2 +10 12x2 - 60
C)f()=—> "= D) Fi(x) = — 22X = €
)16 (x - 5)2(x - 1) )19 (X - 5)2(x - 1)2
Answer: A
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(X - 8)(X2 + 2x)

339) f(x) =
X3
, 32 32 10 32
A) f'(x) = 23 B)f()—x2 3
Answer: D
340) f(x) = [1 7"](7 _x)
A) F(x) =x2 - 1 B) fi(x) = - — -1
2
Answer: B
0+4t/+6
f(t) =
341) f(t) [ ot I " ]
A) F(1) = t14 + 188 + 2at7 - 22
t
C) f(t) = t10 yohrad+ 2
t
Answer: B
_ (4x-1)(Bx2+2)
342) f(x) = ~—— =
o« 48x3 +30x2 - 6x + 12
AT = 2x + 1
O fx) = 48x3 + 30x2 - 6x + 12
(2x + 1)2
Answer: C
g +1
X
343) f(x) =
2
X2
A) F(x) = 8x2 + 6x + 24
(3-x2)°
_8v2 _ By -
O fx) = 8x2 - 6x o 24
(3 - x2)

Answer: A

C) f'(x) = 32+2 D)f()__2+2

X X3

1
Ofx)= —=+1 D) f —+7
)P0 = = 109 =—

B) f(t) = t10 + 1044+ 1283 - 2;‘
t
D) F(t) = 11 th 24
3
3 2
B) f(x) = 48x° + 36X 6x + 12
(2x + 1)2
3 2
D) f'(x) = 24x° + 30x4 + 6X + 12
(2x + 1)2
B) f'(x) = -8x4 - 6X ; 24
3 -x2)
w2
D) ) = 223
(3 -x2)



344) f(x) = x(x2 + 7)(x3 + 3x + 8)

A) F'(x) = x(x2 + 7)(3x2 + 3) + 2x(x3 + 3x + 8)
B) f/(X) = x(x2 + 7)(3x2 + 3) + (x3 + 3x + 8)

C) f'(X) = X(x2 + 7)(3x2 + 3x + 8) + (x3 + 3x + 8)(3x2 + 7)

D) f'(X) = X(X2 + 7)(3%2 + 3) + (X3 + 3x + 8)(3x2 + 7)

Answer: D

345) f(X) = (5x + 6)2
A) f(x) = 2(5x + 6)
Answer: D

346) f(x) = (6x - 4)4
A) f(x) = 24(6x - 4)4
Answer: D

347) f(x) = (3 - 5x)210
A) f'(x) = -1050(3 - 5x)210
C) f'(x) = 1050(3 - 5x)209
Answer: B

348) f(x) = (4x2 + 4)°
A) F(x) = 24x(4x2 + 4)2
C) F(x) = 3(4x2 + 4)°
Answer: A

349) f(x) = «/1 - 8x

A) F(x) = - —=X

«/l - 8%

Answer: D

350) f(x) = '\3/9x2 - X

A) F(x) = L

30x2 - 03
, 18x - 1

Of0=——"—"573

3(9%2 - X)

Answer: C

1

351) f(x) =
5x2 + 2

1
X2 + 2)°

A) f(x) = -

Answer: C

B) f'(x) = 10(5x + 6)2

B) f'(x) = 6(6x - 4)3

o 1
B) T = 2+J1 - 8x
10x
B) f' = -
) (%) 5210

88

C) f(x) = 5(5x + 6)

C) f'(x) = 4(6x - 4)3

B) f'(x) = -1050(3 - 5x)209
D) f'(x) = 210(3 - 5x)209

B) F(X) = (24x + 4)(4x2 + 4)°
D) f/(x) = 24(4x2 + 4)°

8
AR N
18x
B) f'(x) =
(9X2 _ X)2/3
18x - 1
D) fi(x) = —X =1 __
3(9x2 - x)1/3
10x
Q) f(x) = -
(5x2 + 2)°

D) f(x) = 10(5x + 6)

D) f(x) = 24(6x - 4)3

D) f'(x) = - —T‘f —
10x + 2
D) fi(x) = - —X*2_
(5x2 + 2)°



1

«/8x +2

A) F(x) = -

352) f(x) =

1

Q) F(x) = - —2

Answer: C

353) f(x) = \/16x - X7

1

2’\/16x -x!

A) fi(x) =
Answer. D

354) f(x) = ! -
(2x2 +3x+7)

A) f(x) = -

) f(x) = - 4

@x2 + 3x+ 7)°

Answer. D

355) f(x) = (x3 - 8)2/3

A) F(x) =

3

'\[x3— 8

Answer: C

356) f(x) =4/ 12x - x5

12 - 5x4

2\/ 12x - X2

A) f(x) =

Answer: A

f =
357) f(x) r——

5

A) P = 4(2x - 3)3

Answer: B

2(8x + 2)3/2

(8x + 2)3/ 2

4(4x + 3)
(2x2 +3x + 7)3

_ 7x6
B) f(X) = ——
'\/16x -x!
B) f'(x) = ;
'\[x3 -8
B) f(x) = ————
2«/12x -x9
By Te9 = (2x_ L-103)5
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v 4
B) f(X) =- W
von 8
D) f (X) = W
C) f(x) = 1
2«/ 16 - 7x6
B) fi(x) = —X*3) -
(2x2 +3x+7)
D) f'(x) = - _ ABx+3)
@x2 + 3x+ 7)°
2
0) f(x) = . 2x
'\’x3 -8
- 5x4
O f(X)=—F——
'\/12x -x2
C) F(x) = (2><_L-103)3

16 - 7x6

D) f(X) = —F—=
2«/16x -x/

D) f(x) = —2
3
'\’x3 -8

D) f'(x) = ;
2\/12 - 5x4

5
D) f'(x) =
) P& 8(2x - 3)°



358) y = (3x2 + 5x + 1)3/2
A) % = (6x + 5)(3x2 + 5x + 1)1/2

C) % = (3x2 + 5x + 1)1/2

Answer: D
8/5
359) g(x) = [4x4 Fox+ i]
2
3/5
A) g = §[4x4 +2X + i]
5 2
3/5 \
Q) g = Slaxd + 2x+ 2" [16x3 4 2- &
5 2 3

Answer: C

360) f(x) = '\5/x7 +9x

A) F(x) = %(x7 +9%) 45 7x6 + 9)
Q) f(x) = %(x7 +ox) 45
Answer:. A

361) f(x) = (2x5 - 4x4 + 6)°00

A) f'(x) = 300(10x4 - 16x3)
C) F(x) = 300(2x5 - 4x4 + 6)299(5x4 - 4x3)
Answer: B

299

362) f(x) = (4x2 - 2)° - (1 + 4x3)°
A) F(x) = (40x - 2)(@x2 - 2)* - (1 + 60x2)(L + 4x3)
C) F(x) = 5(4x2 - 2)* - 5(1 + 4x3)*

4

Answer. B
363) f(x) = /1 - 16x + (1 - 8%)2
8
A) f'(X) = ——+16(1 - 8x
C) f'(x)=- __8 . 16(1 - 8x)
/\/1 - 16X
Answer. C

364) f(x) = 2x(3x + 2)°
A) F(x) = 2(3x + 2)°(8x + 2)
C) f'(x) = 2(18x + 2)4
Answer: B

90

B) % = %(3x2 +5x + 1)1/2
D) % = %(Gx +5)(3x2 + 5x + 1)1/2
.8 3 6 \3/5
B) g'(x) = 5[16x +2 3
J
vor 8, a 3 )3/5 3 6
D)g(x)—5[4x +2x+X2] 16x° + 2 ”

B) f'(x) = %(7x6 +9)™ /5

D) f'(x) = %(x7 +9x)M47x6 + 9)

B) f(x) = 300(2x5 - 4x4 + 6)22%(10x4 - 16x3)
D) F(x) = 300(2x5 - 4x4 + 6)299

B) F(x) = 40x(4x2 - 2)* - 60x2(L + 4x3)*
D) F(x) = 40x(4x2 - 2)* - 12x2(1 + 4x3)"

B) f(x) = - ﬁ Z8(1 - 8x)
l  io1-8x)

D)) = 24J1 - 16x

B) f'(x) = 2(3x + 2)4(18x + 2)
D) f(x) = 2(3x + 2)4



365) f(x) = [5x_+35]5

-100(5x + 5)4
(x-3)2(x - 3)4

5x + 5 Y4
-3

A) f(x) =

C) f(x) = [
Answer: A

366) y = (x + 1)2(x2 + 1)-3
A) % =2(x + 1)(x2 + 1)-4(2x2 + 3x - 1)

C) % =-2(x + 1)(x2 + 1)-4(2x2 - 3x - 1)
Answer. B

367) y = (2x - 1)3(x + 7)-3
A) % =45(2x - 1)3(x + 7)=2

C) % =45(2x - 1)2(x + 7)-3
Answer: B

368) y=x4/x2+1

A)ﬂ:'\/x2+1 B)dy:'\lx2+1

dx %241 dx  2x2+1
Answer:. D
«3/ 2
369) y = XTJ’S
g3

dx  x2(x2 +3)2/3

o W dy _ X2+ 9

Answer. B

1
370) y = %(7x +12)3+ [1 _ is]
X

dy _7 2,3 (; 1Y?
A) g =7 Tx+12) +X4[1 3

2

A
) o dy (7 +12)2-i4[1-i3
X X

Answer: C

B) f,(x):[ -100 Y4
(x-3)
D) ) = 20(5x + 5)%

(x - 3)2(x - 3y

B) % = -2(x + 1)(x2 + 1)=4(2x2 + 3x - 1)

D) % =2(x + 1)(x2 + 1)-4(2x2 - 3x - 1)

B) % = 45(2x - 1)2(x + 7)-4

D) % = 45(2x - 1)3(x + 7)-4

oY x2+1 D)ﬂ:2x2+1
dx '\lxz +1 dx '\[xz +1
dy _ -x2-9
dx  3x2(x2 +3)2/3

D) Y dy _ -3

dx X2(X2 + 3)2/3

dy _3..2 (3Y?2
B) ax ~ 2™ [X4]

D) 5% dy (7x+12)2 [ %J_Z
X



5/ 7z2+2
-5z+1

371) h(z) =

17(72 + 2)=4/5

(1 - 52)2(1 - 5z)~4/5
17(7z + 2)~4/5

5(1 - 52)2(1 - 52)~4/5

A) h'(2) =

C) h'(2) =

Answer: C

Find an expression for dy/dx.
372)y=u2 and u=4x-1
A) 16x - 4 B) 32x
Answer: D

373)y:i2 and u=3x-7
u
A) 18 36

_ By - —22
3x-7 ) (3X—7)3

Answer: B

374) y=u(u-1) and u=x2+x
A) 4x3 + 6x2 - 2x B) 2x2 + 4x
Answer: D

375 y= u=5/4 and u=x2+9x- 3

-5(2x +9)
A)
402 + ox - 3/
0 -5(2x + 9)

402 + 9x - 3)L/

Answer. A

376)y:(u+8)(u—8)andu:x2+6

A) 2(x2 + 6) + 2x B) 4x(x2 + 6)°
Answer: D
3N y= 3+2 andu:&+3
A) -12 ; B) -6 3
XWX - 3) XWX - 3)
Answer: B

92

7(7z + 2)~4/5
25(1 - 52)=4/5
(7z +2)~45
5(1 - 5z)~4/5

B) h'(z) = -

D) h'(z) =

C) 8x -4

36
3xX-7

C) 2x2 + 4x + 1

5
402 + ox - 34
5

B)

D)

a2x + 9)(x2 + 9x - 3)°/

C) 2(x2 + 6)

12

C) ————
XX - 9)2

D) 32x - 8

36x

D
)3x—7

D) 4x3 + 6x2 - 1

D) 4x(x2 +6)

6
D—
)Mx—s)Z



Find the equation of the line tangent to the graph of the function at the indicated point.

378) y = '\/xz + 2 at the point (1, «/5)

A)y=243(x-1) -3 B)y:—z—%(x-lwﬁ
=1 - =1 -
0= 1) +/3 D)y =57 1) +4/3
Answer: C
3
379)y= ()(3-—3x) at the point (2, 8)

(2x - 5)2

A)y=-76(x-2)+8 B)y=76(x-2)+8 C)y=-140(x-2)+ 8 D) y=140(x-2)+8
Answer: D

380) y= (x2 + 4)213 atx = 2

4 4 4 2 4 4 20

= —X+ — = — = —X+ — = —X + —
Ay 3%t 3 By 37X Oy 3%t 3 Dy X3
Answer: A

381)y:x3'\/x3+8atx:1

19 11 80 85 _ 80 85 19 13
A)y—7x—? B)y—?x—T C)y—9x+9 D)y—2x >
Answer: D

Find functions f(x) and g(x) such that h(x) = (f g)(x).
382) h(x) = —~

X2

A)f0) =2, 900 =x2 - 8 B) 100 =, g9 =x2 - 8

1 1 1

C) f(x) = —, =Xx-8 D) f(x) = —, -—- =

) f(x) 2 g(x) =x ) f(x) % g(x) s
Answer. B

383) h(x) = 1_2 +2

X

A) f(x) = 1—(2) g(x) =2 B) f(X) = X, g(X) = % +2
X

0) fx) =2, g =2 +2 D) (9 = x+2, gx) =

10
X2

Answer:. D
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10

/\/7x+ 1

A) f(x) = % g0 = 7x + 1

384) h(x) =

C) f(x)=A/7x+1,9(x)=10
Answer: D

385) h(x) = (5x - 18)7
A) f(x) = x/, g(x) =5x - 18
C) f(x) = 5x - 18, g(x) = x/
Answer. A

386) h(x) =4/8 + 6x2

A) f(x) =[x, g(x) = 8 + 6x2

C) f(x) = /\/8 +6X, g(X) = X

Answer:. A

387) h(x) = <12+ 3)3 + 6(x/2 + 3) 2 _ 5
A) f(x) =x3 + 6x2 - 5, g(x) =x1/2 + 3
C) f(x) = (x+3)3+6(x+3)2-5g(x)=x1/2+3
Answer:. A

5

388) h(x) = ———
) h(x) &2 _6x+ 13

A) f(x) = ; g(x) = (8x2 - 6x +1)3
C) f(x) =5x-3,g(x) =8x2 - 6x + 1
Answer: C
Find (f og)(x) and (g °f)(x).
389) f(x) =5x+9;9(x) =4x -7
A) (f °g)(x) = 20x + 29

(g of)(x) =20x - 26
Answer: C

B) (f og)(x) = 20x - 29
(g of)(x) = 20x + 26

390) f(x) =2x + 11; g(x) = 11x + 2
A) (f °g)(x) = 22x + 15
(g of)(x) =22x + 123
C) (f cg)(x) = 22x + 123
(g of)(x) =22x + 123

Answer. A

94

B) f(x) =10, g(x) =+/7 + 1

D) f(x) = ﬂ gx)=7x+1
X

Ix

B) f(x) = (5x)7, g(x) = -18
D) f(x) = 5x/, g(x) = x - 18

B) f(x) = 8 + 6x2, g(x) = /X

4 4
D) f(x) = /8 + 6x2, g(X) = /8 + 6x2

B) f(x) = x1/2+ 3, g(x) =x3 +6x2 -5
D) f(x) = (x + 3)3 +6x2 - 5, g(x) = x1/2

B) f(x) = % g(x) = (8x2 - 6x + 1)3

D) f(x) = x~3, g(x) = 8x2 - 6x + 1

C) (f °g)(x) = 20x - 26
(g of)(x) = 20x + 29

D) (f °g)(x) = 20x + 26
(g of)(x) = 20x - 29

B) (f og)(x) = 22x + 123
(g of)(x) =22x + 15

D) (f og)(x) = 22x + 15
(g of)(x) =22x + 15



391) f(x) = 5x3 + 8; g(x) = 2x
A) (f og)(x) = 40x3 + 16
(g of(x) =10x3 + 8
C) (f °g)(x) = 40x3 + 8
(g of)(x) = 10x3 + 16
Answer: C

392) f(x) = %; () = 2x3

A) (90 = B) (F *0)) =~
X X
_1 of)(x) = =
(9 N0 =~ (@ N0 =3
Answer: D
393) f(x) = L; g(x) = 2x3
x4
= ! o = ﬁ
A (9 =15 B) (F 900 = 1>
= 686 o = ﬂ
(@ N6 =275 (@ N6 =75

Answer. A

394) f(x) = «/x +5,g(x)=4x-1

A) (f og)(x) = 24/x +5
(g oN(X)=4yx+1-1

C) (f g)() =\[4x2 - 5
(9 *H() =\4x2 - 5
Answer. D
395) f(x) = ﬁ; gx)=x+5

5x - 24
X-5

A) (feg)(x) = B) (f °g)(x) =x - 5

1
(@ NK=——%
(@ N0 = X3

Answer: D

396) f(x) = 5x2; g(x) = x + 3
A) (f og)(x) =5x2 + 3
(g °f)(X) = 5x2 + 30x + 49
C) (f og)(x) = 5x2 + 45
(g f)(x) =5x2 + 30x + 3
Answer: D

B) (f og)(x) = 10x3 + 16
(g f)(x) = 40x3 + 8

D) (f og)(x) = 10x3 + 8
(g of)(x) = 40x3 + 16

O) (F 9 == D) (F “0)) ==
X X
_4 =18
CROE (@ N6 =3
12 12
O) (F o)) = Be D) (f *9)(9 = 25
12 12
(@ N0 = (@ N0 ===
B) (f °g)(x) = '\/4x2 +1
(9 N0 =\ -5
D) (f °g)(x) = 24/x + 1
(g o)(X) =4a/x+5-1
O) (f g9 == D) (f 9)(9) = =
(@069 =x=5 (@ HE = 22

B) (f °g)(x) = 5x2 + 30x + 3
(g of)(X) = 5x2 + 45

D) (f °g)(x) = 5x2 + 30x + 45
(g of)(x) =5x2 + 3
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397) f(x) = x2 + 2x + 3; g(X) = X - 4

A) (f og)(x) = x2 + 6x + 11 B) (f og)(x) =x2 + 2x - 1
(g HX)=x2+2x -1 (g of)(x) = x2 + 6x + 11
C) (f og)(x) = x2 + 2x - 1 D) (f og)(x) = x2 - 6x + 11
(g of)(x) = x2 - 6x + 11 (g fHX)=x2+2x-1
Answer: D

Calculate the requested derivative from the given information.
398) Given f(u) = u? and gx)=u= x2 + 2, find (f 9)'(0).

A) 0 B) 15 C) -30 D) 4
Answer: A
399) Given f(u) =+~ 1 9(x) = u=~/X, find (f °g)'(4).
2 2 1 1
Answer:. D

400) Given f(u) = f/ﬁ and g(x) = u =1+ 2x3, find (f °g)'(-1).

2 2
A) 2 B) -2 C) 3 D) s
NE
Answer: A
401) Given f(u) =u3 and g(x) =u = % find (f og)'(5).
A) - 18 B) - 27 C) 18 D) 27
Answer: A
402) Given f(u) :% andg(x) =u=3x - x2, find (f 29)'(D).
1 1
A — B)-1 1 D) -—
)3 ) C) )3
Answer: D
403) Given f(u) = 2 andu=g(x) = 6x2 + x + 4, find (f =)'(0).
u -
17 1 17 47
A 25 15 ©) 225 O) 225
Answer: A
Use the Chain Rule to differentiate the function. You may need to apply the rule more than once.
404) f(x) = (4x3 - (8x + 1)2)°
A) F(x) = 8[4x3 - 8x + 1218[12xL - 16(8x + 1)] B) £(x) = 8[4x3 - (8x + 1)2]' [12x2 - 16(8x + 1)]
C) F(x) = 84x3 - (8x + 1)21°[12xL - 2(8x + 1)] D) F(x) = 8[4x3 - (8 + 1)2] [12x2 - 2(8x + 1)]

Answer. B
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405) f(x) = (-x7 - 6% - /T - 2%)°
) = 3(ex - 6x - T =202 756 - g4 L
A) f'(x) = 3(-x' - 6x 1-2x) \ 7X° -6+ Zm]
) = 2T - Ry - oy 2 r_ 6 _ 1
B) f'(x) = 3(-x/ - 6x - A/1 - 2x) \ 7x° -6+ m]
C) (%) = 3(x7 - 6x - \T= 202 7x6 - 6 - %«/1 - 2x]

D) f(x) = -3(x7 - 6 - A/1 - 2x)2)(7xB - 6 - /T - 2%)

Answer: B
406) 1) =\x2 - [T+ 7x
A) fi(x) = [ "R i/m][x N 17+ 7X] B) (x) =[2 N _1 WIZX i 2«/11 7x]
\
C) f'(x) = [ "R i/ﬁ}[ZX - \/17+ 7X] D) f'(x) :[ e _2 WIX ) 2\/17+ 7
Answer: B

5
407) ) = N/6x - (2 - x + 3)°
A) f'(x) = %(GX -(x2-x+ 3)6)_4/5[6 -6(x2 - x +3)°]

B) f'(x) = %(ex - (X2 -x+ 3)6)'4/5[6 - 6(<2 - x +3)°(2x - 1)]
C) f(x) = %(GX - (x2-x+ 3)6)4/5[6 _6(x2 - x+3)°]

D) f'(x) = %(ex - (X2 -x+ 3)6)4/5[6 S6(x2 - x +3)°(2x - 1]
Answer: B

Solve the problem.
408) $1300 is deposited in an account with an interest rate of r% per year, compounded monthly. At the end of 8

r
1200

when r = 4. Round answer to the nearest hundredth, if necessary.

96
years, the balance in the account is given by A = 1300[1 + ] . Find the rate of change of A with respecttor

dA _ dA _ dA _ gA _
A) 5 =104.69 B) - = 104.35 C) - = 14315 D) - = 142.67

Answer: D
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409) If $4000 is invested at interest rate i, compounded quarterly, it will grow in 2 years to an amount A, in dollars,
i8
given by A = 4000[1 + %] . Find the rate of change, ?j—'?

dA _ i8 dA _ iy’

dA _ iy dA _ i\8

J

Answer: B

410) The formula E = 1000(100 - T) + 580(100 - T)Z is used to approximate the elevation (in meters) above sea level at
which water boils at a temperature of T (in degrees Celsius). Find the rate of change of E with respect to T for a

temperature of 77°C.
A) -72,340 m/°C B) 27,680 m/°C C) -26,680 m/°C D) -27,680 m/°C

Answer: D
411) The concentration of a certain drug in the bloodstream t minutes after swallowing a pill containing the drug can
be approximated using the equation C(t) = %(St +1) -2 \yhere C(t) is the concentration in arbitrary units and t

is in minutes. Find the rate of change of concentration with respect to time at t = 16 minutes.

units/min B) —5—16units/min Q) - 54188 units/min D) -% units/min

3
A - 538
Answer: A

412) The dosage for Carboplatin Chemotherapy drugs depends on several parameters of the drug as well as the age,
weight, and sex of the patient. For a male patient, the formulas giving the dosage for a certain drug are:

D=A(c+25)
and
c= (140 - y)w
72X '

where A and x depend on which drug is used, D is the dosage in milligrams (mg), c is called the creatine
clearance, y is the patient's age in years, and w is the patient's weight in kg. For a 50 year old man, find an

expression for g_\?v in terms of A and x.

dD _ 5A dD _ 5 dD _5A dD _ 5Aw
dw  4x B dw ~ 4x C)dw_4x+25A I:))dw_ 4x
Answer: A

413) A circular oil slick spreads so that as its radius changes, its area changes. Both the radius r and the area A
change with respect to time. If dr/dt is found to be 1.8 m/hr, find dA/dt when r =22.0 m. Hint: A(r) = nr2, and,

. . dA _dA dr
he Chain Rule, =— = — - —.
using the Chain Rule, gt ar a
A) 39.6m m2/hr B) 79.2t m2/hr C) 19.8m m2/hr D) 158.4 m2/hr

Answer: B
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Differentiate.

414) y=~J(7x +8)9 - 1

8 8 8 8
A 63(7x + 8) B) 9(7x + 8) o 63(7x + 8) D) 9(7x + 8)
2«/(7x +8)9-1 2«/(7x +8)9-1 «/(7x +8)9-1 '\/(7x +8)9-1
Answer:. A
4
415) y = A[x3 - 3x - 1 -x6
8 _ 7646 _ 2445 9 _ 7645 _ o4yl
A) 27%9 - 75% 234;2 B) 27x7 - 75X 214;2
4(x3 - 3x - 1) 4(x3 - 3x - 1)
Q) 27x8 - 78x6 - 28x° D) 27x10 _ 75x5 - 24x6
403 - 3x - 4 403 - 3x - 1)¥4
Answer. A
416) y =| —= :
y= «/7 -X
3x2(14 - x) -3%2(14 + X) -3%2(14 - X) 3x2(14 + X)
=8 B) ———— 7 c) /"~ D) ———~
2(7 - X)5/2 2(7 - X)5/2 2(7 - X)5/2 @ - X)5/2
Answer:. A
2 4
mryy=|XEx*tL
x2 -1
A) 4(x2 + X+ 1)3(—x2 - 4x -1) B) 4(x2 + X+ 1)3(x2 -4x+1)
2 - 1)° (2 - 1)°
0) 4(x2 + X+ 1)3(x2 +4x -1) D) 4(x2 + X+ 1)3(—x2 +4x -1)
2 - 1)° 2 - 1)°
Answer:. A
418) F(t) = [6t(t + 5)% - 7°
A) 5[6t(t + 5)4 - 7](t + 5)3(4t + 5) B) 30[6t(t + 5)% - 7](t + 5)3(4t - 5)
C) 30[6t(t + 5)% - 7](t + 5)3(5t + 5) D) 60[6t(t + 5)% - 7](t + 5)3(6t + 5)
Answer. C
2
Find 9.
dx2
419) y=2x+3
A) 2x3 + 3x2 B) 0 c)< D) 2
Answer: B
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420) y =5x2 + 6x - 7
A) 0 B) 10 C)5 D) 10x + 6

Answer: B

421) y=4x4 - 4x2 + 8
A) 16x2 - 8 B) 48x2 - 8 C) 48x2 - 8x D) 16x2 - 8x
Answer: B

422) y = 2x3/2 - 6x1/2

A) 3x1/2 - 3x-1/2 B) 1.5x1/2 + 1.5x-1/2 C) 3x-1/2 4+ 3x-3/2 D) 1.5x-1/2 + 1,5x-3/2
Answer: D
423) y =
x2 -1
2 2 _ 2 2 _
A) 6Xx% + 2 B) 6x4 - 2 0 6Xx4 + 2 D) 6x4 - 2
(x2-1)3 (x2 - 1)4 (x2-1)% (x2-1)3
Answer: A

424) y = x2 + [x
8x3/2 + 1 8x3/2 -1 2x3/2 + 1 2x3/2 - 1

A) ———— B) ———— _— D

Answer: B

425)y = «/3x -7
10 10 9 9

. . C) — =2 3
» 43x - 7)3/2 B) 4(3x - 7)3/2 ) 4(3x - 7)3/2 D) a(3x - 7)312

Answer. D

426) y = (4x +5)3

A) 12x + 15 B) 384x + 480 C) 4x+5 D) 24x + 30
Answer: B
X
427)y =
)Y X+1
A) -2(x +1)-3 B) (x + 1)-2 C) (x+1)-3 D) -2(x + 1)-2
Answer: A

428) y = (x2 + 7x)40

A) 40(x2 + 7x)8(158x2 + 1106x + 1911) B) 40(x2 + 7x)°8(2x2 + 92x + 273)
C) 1560(x2 + 7%)°C D) 40(x2 + 7%)3%(2x + 7)
Answer:. A
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Find the indicated derivative of the function.

3
429) 9y of y = 2x3 + 2x2 - 6x
dx3

A) 6x +12 B) 6
Answer: C

4
430)ﬂofy:4x5- 3x2-4x+1
dx4

A) 320x + 6 B) 240x
Answer: C

4
431) dty of y = 5x6 - 6x4 + 2x2
dx4

A) 1800x2 - 144x B) 1800x2 - 144
Answer: B
3
432) dy ofy= L
dx3 x+1
A) 6(x + 1)-4 B) -6(x + 1)-3

Answer. D

4
433) Mofy:f\/x+ 2
dx4

15 15
A)-——— B ————
16(x + 2)5/2 16(x + 2)5/2

Answer. D

3
43y &Y oy = X
dx3 X+1

A) -6(x +1)-4
Answer:. D

B) -6(x + 1)-3

4
435) Y oy = 34/
dx4

81 81

A - g0x11/3 B) 80x11/3

Answer:. D
5
436) 4oy ofy=4xb6 - 5x4+2x2 -3
dx>

A) 2880x B) 0
Answer: A

101

C) 12

C) 480x

C) 1200x2 - 72x

C) 6(x + 1)-3

15
C)——
16(x + 2)7/2

C) 6(x +1)-3

80

<) 81x11/3

C) 1440x2 - 120

D) 12x + 6

D) 320x2 + 6

D) 1200x2 - 72

D) -6(x + 1)-4

15
D)-——
16(x + 2)7/2

D) 6(x + 1)-4

_ 80
81x11/3

D) 2880



6
437) Mofy: 5x7 + 3x° - 5x3 + 3
dx®

A) 25,200x B) 25,200 (N0 D) 12,600x2 + 360
Answer: A

Solve the problem.

438) If s is a distance given by s(t) = t2 + 7t + 30, find the acceleration, a(t).
A) a(t) =2t B) a(t)=2t+7 C) a(t)=30 D) a(t)=2

Answer. D

439) If s is a distance given by s(t) = 2t3 + t + 4, find the acceleration, a(t).
Aat)=3t2+1 B) a(t) = 6t C)a(t)=6t2 +1 D) a(t) = 12t
Answer: D

440) If s is a distance given by s(t) = 2t3 + 9t2 + 4t , find the acceleration, a(t).
A) a(t) =12t + 18 B) a(t) =30t+ 4 C) a(t) = 6t2 + 18t D) a(t) = 12t
Answer: A

441) If s is a distance given by s(f) = 2t4 + 4t3 + 4t , find the acceleration, a(t).
A) a(t) = 8t2 + 12t B) a(t) = 24t2 + 24t C)a(t)=8t3+12t2+ 4 D) a(t) = 24t + 24
Answer: B

442) If s is a distance given by s(t) = 3t4 + 22 + 2t, find the acceleration, a(t).
A) a(t) = 12t2 + 4t + 2 B) a(t) = 36t+ 4 C) a(t) = 36t2 + 4 D) a(t) = 123 + 4t + 2
Answer: C

443) A population grows from an initial size of 70,000 people to an amount P(t), given by P(t) = 70,000(1 + 0.9t + t2),
where t is measured in years from 1987. How rapidly is the growth rate of the population increasing t years

from 1987?
A) 63,000t + 140,000 people per year? B) 70,000 people per year?
C) (140,000t + 63,000) people per year2 D) 140,000 people per year2
Answer: D

444) A population grows from an initial size of 10 people to an amount P(t), given by P(t) = 10(1 + 0.5t + t3), where t
is measured in years from 1996. Find the acceleration in the population t years from 1996.

A) 30t people per year2 B) (5 + 30t2) people per year?
C) 60 people per year? D) 60t people per year?
Answer: D

445) A population grows from an initial size of 2 people to an amount P(t), given by P(t) =2(4 + 3t + t3), where t is
measured in years from 1993. Find the acceleration in the population t years from 1993.

A) (6 + 3t2) people per year2 B) (6 + 6t2) people per year2
C) 3t people per year? D) 12t people per year2
Answer: D
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446) A population grows from an initial size of 0.5 people to an amount P(t), given by P(t) = 0.5(5 + 0.4t + t3), where t
is measured in years from 1991. How rapidly is the growth rate of the population increasing t years from 1991?

A) 3 B) 3t C) 0.2+ 1.5t2 D) 0.2 + 1.5t
Answer: B

447) For a motorcycle traveling at speed v (in mph) when the brakes are applied, the distance d (in feet) required to
stop the motorcycle may be approximated by the formula d = 0.05 v2 + v. Find the instantaneous rate of change
of distance with respect to velocity when the speed is 44 mph.

A) 45 mph B) 4.4 mph C) 10.8 mph D) 5.4 mph
Answer: D

Provide an appropriate response.

448) What information does the difference quotient,

w, provide about the differentiable function f(x)?

A) The limit of f(x) as x approaches h.

B) The instantaneous rate of change of f(x) as a function of x.

C) The average rate of change of f(x) over the interval [x, x + h].

D) The slope of the line tangent to f(x) at the point (x, f(x)).
Answer: C

449) What is the difference between the information provided by a secant line and the information provided by a
tangent line?

A) The slope of a secant line is the average rate of change of a function over an interval, whereas the slope of
a tangent line is the instantaneous rate of change of a function at a point.

B) The slope of a secant line is the instantaneous rate of change of a function at a point, whereas the slope of a
tangent line is the average rate of change of a function over an interval.

C) The slope of a secant line drawn for a function f(x) is the average value of f(x) over an interval, whereas
the slope of a tangent line is the instantaneous value of f(x) at a point.

D) A secant line touches the graph of a function just once, but a tangent line generally touches the curve
twice.

Answer. A

450) What is the derivative of a function f(x)?

A) The derivative of the function f(x) is a function, usually denoted f'(x), whose output f'(a) is the
instantaneous rate of change of f(x) at the point (a, f(a)), where a is any value of x in the domain for f(x)
where f'(x) exists.

B) The derivative of the function f(x) is a function, usually denoted f'(x), whose output f'(a) is the
instantaneous value of f(x) at the point (a, f(a)), where a is any value of x in the domain for f(x) where '(x)
exists.

C) The derivative of the function f(x) is a function, usually denoted f'(x), whose output f'(a) is the average
value of f(x) at the point (a, f(a)), where a is any value of x in the domain for f(x) where f'(x) exists.

D) The derivative of the function f(x) is a function, usually denoted f'(x), whose output f'(a) is the average rate
of change of f(x) at the point (a, f(a)), where a is any value of x in the domain for f(x) where f'(x) exists.

Answer: A

451) Is it true that a function must be continuous at a point in order to have a derivative at that point? If a function is
continuous at a point, must it have a derivative at that point?

A) No; yes B) Yes; no C) Yes; yes D) No; no
Answer: B
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452) What are four ways that a function may fail to be differentiable at a point?

A) The function is not defined at the point; the function is discontinuous at the point; the function has a
corner or similar sharp change in direction at the point; the function has a vertical tangent at the point.

B) The function is not defined at the point; the function is discontinuous at the point; the function has a peak
or a valley at the point; the function has a vertical tangent at the point.

C) The function is not defined at the point; the function is discontinuous at the point; the function has a limit
at the point; the function has a vertical tangent at the point.

D) The function is not defined at the point; the function is discontinuous at the point; the function has a
corner or similar sharp change in direction at the point; the function has a horizontal tangent at the point.

Answer: A

453) Suppose thaty is a function of u, and that u is itself a function of x. How does one find the derivative of y in

terms of x?
i .dy _dy du i dy-u) _dy du
A) The chain rule: ax ~ du dx B) The difference rule: ax dx _ dx
dy+u) _dy du dy-w) _, du . dy
C) The sum rule: - dx + X D) The product rule: O y i +U ax
Answer:. A

454) What is f(g(x))?

A) The composition of functions, f(g(x)), is the result of substituting g, expressed in terms of the independent
variable x, in place of the independent variable in the expression for f.

B) The function f(g(x)) is the derivative of g in terms of x.

C) The function f(g(x)) is the product of f(x) and g(x).

D) The function f(g(x)) is the result of substituting x in place of the independent variable in the expression for
f.

Answer. A

455) The first derivative is to instantaneous velocity as the second derivative is to

A) Instantaneous speed B) Instantaneous acceleration
C) Average velocity D) Average momentum
Answer: B
2
456) Critique the validity of the expression dy = ﬂ
dx2 dx

2
A) Itis not valid, because the notation ay does not mean the square of %
dx

2
B) It is not valid, because it should read " d%y = +ﬂ"

dx2 Tdx
C) Itis valid, because a derivative can be squared the same as any function.
2
D) It is valid, because d_;/ cannot be negative.
dx

Answer. A
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457) A second derivative will not exist for a function at a point if

A) The function is not defined at the point, the function is discontinuous at the point; the first derivative has a
peak or a valley at the point, or the function has a vertical tangent at the point.

B) The first derivative is not defined at the point; the first derivative is discontinuous at the point; the first
derivative has a corner or similar sharp change in direction at the point; or the first derivative has a
horizontal tangent at the point.

C) The function is not defined at the point, the first derivative is discontinuous at the point; the first
derivative has a corner or similar sharp change in direction at the point; the first derivative has a vertical
tangent at the point.

D) The first derivative is not defined at the point, the first derivative is discontinuous at the point, the first
derivative has a limit at the point; or the function has a vertical tangent at the point.

Answer: C
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