CALCULUS

ANDITS APPLICATIONS

BITTINGER
ELLENBOGEN
| SURGENT




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) lim lim 1)
—(=1)" —(-1)*
Find L) f(x) and &) £(x).
|y
9) X
A)-5;-2 B) -7, -5 Q) -7,-2 D) -2;-7
2) lim lim 2)
—U~ —(+
Find X0 £ and <70 £,
Mk
7 5 3.-2.-h X
A) 3;-1 B) 3;1 C)-3-1 D)-1;3
3) lim 3)
. x—1
Find f(x).
3-“ £ OO
24
o——o\
+ + » + X
-1 1 2 2
A) Does not exist B) 2 O1 D)0
4) lim 4)
. x—0
Find f(x).
£
1

—ili

A) Does not exist B)1 O -1 D)0



B) 0 Q) -2

A)2 B) -2 C) Does not exist

A) T B) Does not exist oo
2
8) lim
., x—=1
Find f(x).
P £
2
1
-1 i 2 x
- -1
m_ &
A)0 B) -1 O1
9) lim
. o x—=>-1
Find f(x).

D) Does not exist

D)0

D)1

D) Does not exist

5)

6)

7)

8)

£ (¢
P
2
1
+ O—
-1 1
—0 -1
—0 -2




A) Does not exist B) 0 C) -2
10) liml )
Find <~ g,
£
2 .
1 *—10
-1 i 2 x
-1
*—10 -2
A)-1 B) Does not exist oo

Use the graph to determine whether each statement is true or false.

11) lim f(x) =-2

X — -2t
sty
4+
3+
24 .
. 1+

A) True B) False

12) lim f(x) =4

X =1

A) False B) True

13) lim f(x) exists.
x— -3

D) -1

D) -2

10)

11)

12)



5——
4T . o
34 o—u
. /\\ A
1-
3 2 .'11__ 123 4 5x
2+
A) False B) True
14) lim 14)
50+
X2 =2
y
a4+
* 34
o) 24 o)
1--
543211234 5%
1+
A) True B) False
15) lim f(x) lim f(x) 15
X—1E =1

A) True B) False

16) lim f(x) =1 16)

x—-1-




A) True B) False

17) lim f(x) lim f(x)

X— -3 =x—-3%

\\/

‘.’5 N 7] 1% o

A) True B) False

18) lim f(x) lim f(x)

Xx—=>2t =x—2-

54

W =+
»

A) True B) False

19) lim f(x) exists.
x—=1

»
—
1
T
o
-

A) True B) False

20) lim f(x) =1(0)

x—0

17)

18)

19)



A) False B) True

Graph the function and then find the specified limit. When necessary, state that the limit does not exist.
21) lim 21)




22)




23) 1 lim 23)

24+
44
-6+
A) lim B) lim
x—2 x—>=2 .
f(x)=0 f(x) does not exist

D) lim
x—2 .
f(x) does not exist

y .

24) 5 hnb
f(x) =45 X7 f(x)



25) lim 25)




{

3-x, forx=2,
1+2x, forx>2..

26)



27) 2x+9, forx<0, |im 27)
4x2 -4, forx= 0./. x—=0 f(x)




B) lim

x—0

C) lim D) lim
== f(x) does not exist - f(x) =-4

28) J'3x2, for x <-1, 2
3, for -1<x=<1, lim —
f(x) = 3x+1, forx>1. ; x—-1- )
y
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A) lim

x—-1"

f(x) =4



B) lim
x—>-1-
f(x
) =
3
5 43
C) lim D) lim
B o iy oy
X f(x) does not exist x
7

29)




......... 6B v w0 e wom e B) lim

...................... X—>x

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

lim lim lim
x—3~ x—3+ x—3
p(x), p(x), p(x)

110+P

1 o—»
88T

1 o
66+

=4 o—#
a1t

[
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A) 77,99; 77
C) 99; 77; does not exist

B) 77; 99; does not exist
D) 77; 77; 77

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? [ the postage function continuous?

110TP
+ o—n
881
+ o—n
66--
+ o—n
44--
—
22T
1 2 3 4 X

A) 55 cents; 55 cents; 77 cents; no
C) 55 cents; 77 cents; 77 cents; no

B) 33 cents; 55 cents; 77 cents; no
D) 55 cents; 55 cents; 77 cents; yes

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 * = 507 gt x=500? 5

x = 15007 44 x = 30007

. 50+ P

Tt

R b

R A

u 1

.g 20+

ST

& 101

G

1000 2000 3000 4000 x
Distance Shipped (miles)

B) Yes; yes; yes; no
D) Yes; no; yes; no

A) No; no; yes; no
C) Yes; no; no; no

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 lim lim

—100 —500 —1500
0, T g, p(x)

31)

32)

Shipping Cost (dollars)

r

1000 2000
Distance Shi



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

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 lim lim
x—100~ x—100+ x—100
p(X), pX), p()

600+
500+
400+
300+
200+

100 /‘

w0 200x

Number of Units Produced
A) 200; 300; does not exist B) 200; 200; 200

C) 200; 300; 200 D) 200; does not exist; does not exist

Total Cost (dollar)

35) Suppose that the cost, C, of producing x units of a product can be illustrated by the given graph.

Is €0 continuous at X =307 x = 1002 x = 150?

C
600+
H
= 500+
7]
=)
L 400 -
w
2]
1) 300+
=
8 200+
100+
100 200x%
Nutmber of Units Froduced
A) Yes; yes; yes B) No; no; no C) Yes; no; no D) Yes; no; yes

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:

—50- —50+ —50 —75
00, T e, T 0, T pv

34)
35)
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A) 8; 8; does not exist; 8 B) §;8;8;8
C) 10; 8; does not exist; 8 D) 10;8; 8; 8

37) Suppose that the unit price, p, for x units of a product can be illustrated by the given graph. Isp 37)
continuous at X =207 x=100? x=150?  —

P

— 0 g——0
w
B
3 8¢ — 0o
=
g ot —
[
Z a4
=

2..

I I I
T T

50 100 150 200 x

Number of Units Purchased
A) No; no; no B) No; yes; no C) Yes; no; yes D) No; yes; yes
38) Consider the learning curve defined in the graph. Depicted is the accuracy, p, expressed as a 38)

percentage, in performing a series of short tasks versus the accumulated amount of time spent
- . =257 =40? =457
practicing the tasks, t. Is P() continuous at t=257 gt t=407 54 t=452

P
100+ ~—
T
g o
g 60+
g
20T
1‘0 2l0 3'0 4I0 5'0 t
Practice Titne (hours)
A) Yes; yes; yes B) Yes; no; yes C) Yes; no; no D) No; no; no
39) Consider the learning curve defined in the graph. Depicted is the accuracy, p, expressed as a 39] p
percentage, in performing a series of short tasks versus the accumulated amount of time spent — 097
practicing the tasks, t. Find each limit, if it exists: § 04
lim lim lim & sl
x—40~ x—40% x—40 Q
P(X)/ p(X)r P(X) ; 40+
_'_'_'_'_,—'-’
20f
-
10 20
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A) 40; 100; 100
C) 100; 100; 100

Find the limit, if it exists.

40)

41)

42)

43)

44)

45)

46)

lim
x—6

(8x +8)

A) -40 B) 16

lim
x—2 (XZ +8x-2)

A)0 B) Does not exist

lim
x—>0 2 )

5)

A)O0 B) Does not exist

lim
=2 x3 1 5x2 gya1

A) Does not exist B) 0

lim
x—2 3 2

@ - 2x* 43 4 X2 )

A) 63 B) -1

lim X2+4
x—2 x+2

A) Does not exist B) 2

lim x2 - 49
x—-7 x-7

A) 14 B) 0

B) 40; 100; does not exist
D) 40; 40; 40

C) 8

C) -18

C) -5

Q) 15

C) 127

C) 4

Q)1

D) 56

D) 18

D)5

D) 29

D) 31

D)0

D) Does not exist

40)

41)

42)

43)

44)

45)

46)

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.

47)

48)

49)

50)

lim x2 - 49
x—7 x-7

A) Does not exist B) 1

lim x2 - 64

x—-8 x+8

A)-16 B) -8

Tt x2 4+ 6x-7
x—=1 x2-1

A)-3 B) Does not exist

. Dx2Dx=94
111‘1‘1 —_—
x—-3 9 - x2

A) -

Q)7

Q1

C) 4

D) 14

D) Does not exist

D) 0

47)

48)

49)

50)



W[\

51)

52)

53)

54)

Find the limit, if it exists.

55)

56)

57)

58)

59)

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

60)

lim E
x—>1 x-1

A) -3

lim ﬂ
x—2 2-x

A)-6

lim x-16

x—16 Afx - 4

A) -8

lim M

x—>49 x-49
A)0

lim
x—0 ,\[; 5

A)2

lim

B)

x=>7 Alx2 + 14x + 49

A) £14

lim

x=>1.\[x-2
A) -1
lim

x—=>14 A[x2 _9
A) Does not exist
lim

X=>-77 A[x2 - 49
A)O0

O)

SSTRNI

N

B) -12

B) 8

N|

B) 0

B) Does not exist

B) Does not exist

B) 4 /187

B) Does not exist

W=

N w

Q) 12

C) -4

Q)7

Q) -2

C) 196

Q)1

C) 935

C) 3.5

D)3

D) 6

D) 16

D)1

D) Does not exist

D) 14

D)0

D) /187

D) A2

51)

52)

53)

54)

55)

56)

57)

58)

59)



B) No

61)

B) No

62)

B) No

63)
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64)

-4 33

AV

-3

-6

B) No

A) Yes

65)

65)

B) No

A) Yes

66)



. 66).

67)

A) Yes

68)

AN

65432 -1

A) Yes

Use the graph to answer the question.

69) Is f continuous at x =17

B) No

B) No

B) No

67)

68)



A) Yes B) No

70) Is f continuous at x =17

B) Yes

B) No

72) Is f continuous at x = 3?

70)

71)



A) Yes

73) Is f continuous at x = 0?

A) Yes

74) Is f continuous at x = 4?

A) No

75) Is f continuous at x = 0?

o+

EUCH S

BT

=+

o+ -

B) No

B) No

B) Yes

73)

74)



RVAS) I R 4

A) Yes

76) Is f continuous at x

=-1?

Y.

A) Yes

77) Is f continuous at x

=2?
y.

654321,

A) Yes

Evaluate or determine that the limit does not exist for each of the limits

() lim f(x)
x—d

for the given function f and number d.

78) {XZ -5, for
f(X) - -—3, for

x<0
x=0 . d=-1

B) No

B) No

B) No

lim (), (b)

76)

77)

and

78)



oes not exist

(c

o

79) sz-:;, forx<1
1 forx=1

f(x):l—4x+8, forx>1. 3=1

A) (a) 4
(b) -1

80) 3x =10, forx=1
f(X): 4X—11, for x>1

A) (a) -10
(b) -11
(c) Does not exist
C) (a) -7
(b) -7
(c) Does not exist
81) x_}4' for x >4

f(x) = x2 - 3x, forx<4.

A) (a)4
(b) Does not exist
(c)4

O) (a4

(b) Does not exist

(c) Does not exist

B) (a) -3

(b) -5

(c) Does not exist
D) (a) 4

(b) -4

(c) -4

B) (a) -1

(b) 4

(c) Does not exist
D) (a) 4

(b) -1

(c) Does not exist

B) (a) -7
(b) -7
(0 -7
D) (a) -11
(b) -10
(c) Does not exist

B) (a) Does not exist
(b) 4
()4

D) (a) Does not exist
(b) 4
(c) Does not exist

Determine the continuity of the function at the given points.

atx=-2and x =-3

82) J’2, for x =-2
f(x) = 1_0.5, for x =-2
sty
4--
3--
» 24
1--
R 12 3 4
14+

A) The function f is continuous at X = 3 but not at X = ~2-

B) The function f is continuous at both X~ -3 an

d X =-2.

79)

80)

81)

82)



83)

84) 3, for x=3
f(x) = sin@x)+2, forx=3

85)

l%xz =2, for x #-1
f(x) =

x=-3 X ==2.

C) The function f is continuous at neither X = nor

D) The function f is continuous at X = =2 but not at X =~

2, forx=-1

atx=-landx=0
y

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 not at X = 0-

D) The function f is continuous at X = but not at X=-1-

atx=3and x=-2

\/

13X3—X—1, for x = -1
f(x) =

3 -2 -1 1 2 3 4 x

A) The function f is continuous at X =3 but not at X = ~2:
B) The function f is continuous at both X =2 and X =3
C) The function f is continuous at X = =2 but not at X = -

D) The function f is continuous at neither X =2 nor X=3-

J3, for x=-1,
1

atx=-landx=1.5

83)

84)

85)

< T T T T T T T T
<
-



86)

87) -2, forx=1
X; forx=1
f(x) =

88)

A) The function f is continuous at X= 1 but notat X=

B) The function f is continuous at neither

1.

x=1.5 nor x=-1.

D

C) The function f is continuous at both X=1-5 and x=-1.

D) The function f is continuous at X= ! but not at X = Y-

atx=land x=2

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

1.

D) The function f is continuous at X = 1 but not at X = -
i forx=1
= 2 for 1
f(x):UX| 1 atx=landx=0
5TY
4--
3--
2--
\ 1+
4 3 2 '1_1_/'/5 3 4x
2
3+
44+
54
A) The function f is continuous at both X=0 and x=1-
B) The function f is continuous at X = but not at X = 1-
C) The function f is continuous at neither X = 0 nor X=1-

X=2 =T,

B) The function f is continuous at neither nor
C) The function f is continuous at both X =2 and X = 1-

D) The function f is continuous at X = ! but not at X = 2-

3, forx=1

2—%x3, forx=1

f(x) = atx=1and x=2

86)

87)




88)

89)

90)

A) The function f is continuous at both X=2 and X=1-

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

C) The function f is continuous at neither X =2 nor X = 1-
D) The function f is continuous at X =2 but not at X = 1+
2. forx=1
ld;—%x—l, forx=1
f(x) = atx=land x=3
aty
3--
24+ =
1--
i-92 3 4 5 6%
1+
24
A) The function f is continuous at neither X =2 nor X = 1-
B) The function f is continuous at X= 1 but not at X = -
C) The function f is continuous at X =3 butnot at X = 1-
D) The function f is continuous at both X=3 and X=1-
J'4, forx=1,
dx=1} *2. for x = 1
l(x +3)2
(x) = atx=1land x=-1
6TY
5--
4+ »

34

-1 1 2 3 4 5 6%

A) The function f is continuous at both X= -1 and x=1-

B) The function f is continuous at X = 1 but notat X=~1-
C) The function f is continuous at X=~! but not at X = 1-
D) The function f is continuous at neither X = =1 nor X=1-
3, for x =3
G- —lx+], for x 23
(x+4)2 4

atx=3and x=1

89)

90)



y 91)

A) The function f is continuous at X = 1 but not at X = -
B) The function f is continuous at X =3 but not at X = 1+
C) The function f is continuous at neither X =1 nor X =3

D) The function f is continuous at both X =1 and X =3:

Provide an appropriate response.

92) Is the function given by f(x) = 16x + 3 continuous at x = 2? Why or why not? 92)
A) lim B) lim
x— 2 . x— 2
No, f(x) does not exist Yes, f(x) = £(2)
93) Is the function given by f(x) = Jx continuous at x = - 9?2 Why or why not? ) —
A) No, f(- 9) does not exist B) lim9
Yes,  f(x)=f(-9)
94) R o4)
2_-11x+30
Is the function given by f(x) = * **77 continuous at x = 5? Why or why not?
A) lim
x—>5
Yes, f(x) = £(5)
B) lim
No, f{(5) does not exist and B f(x) does not exist
95) 8 9%)
Is the function given by f(x) = N3x+8 continuous at x = - y ? Why or why not?
A) lim B) lim
8 8 8
N—=x= 3 X—>= — [[_ ?J
No, f(x) does not exist Yes, f(x) =
9) {XZ -5, forx<0 9)
Is the function given by f(x) = 4, forx=0  ontinuous at x = -2? Why or why not?
A) lim B) lim
x—> -2 . xX—> =2
No, f(x) = f(-2) does not exist Yes, f(x) = £(-2)
97) -7x + 14, for x <1 97)
1, for x =1
Is the function given by f(x) = 74X +2, for x>1 continuous at x = 1? Why or why not?
A) lim B) lim
x—1 . x—1
No, f(x) does not exist Yes, f(x) = £(1)

98) Is the



function 98)
given by
f(x) =

-5x + 6,
=2x +3,

continuo

forx=<1
forx>1

usatx =
1? Why
or why
not?
By |
No, f(x) does not exist

A) lim B)

Yes, ¥ Lo = 1)

99) I 1
x -4’

x2—2x, forx <4

for x >4

Is the function given by f(x) = continuous at x = 4? Why or why not?
A) lim B) lim
x— 4 x— 4 .
Yes, f(x) = £(4) No, f(x) does not exist
Find the intervals on which the function is continuous.

100) 15 the function given by f(x) = x2 15x + 56 continuous over the interval (-7, 7)? Why or why

not?
A) No, since f(x) is not continuous at x =7
B) Yes, f(x) is continuous at each point on (-7, 7)

101) 1

3
Is the function given by f(x) = ** continuous over the interval (-, 0)? Why or why not?
A) Yes, f(x) is continuous at each point on (-, 0)
B) No, since f(x) is not continuous at x = -3

102) 5

1)2+2
it Lo continuous on R? Why or why not?

A) Yes, f(x) is continuous at each real number
B) No, since f(x) is not continuous at x =- 1

Is the function given by f(x) =

X+5

103)

2-7x+12
Is the function given by f(x) = * ** 7% 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 pointon [-3, 3]

104) 15 the function given by f(x) = V 2x+2 continuous continuous on R?

A) No, since f(x) is not continuous over the interval (‘ N 1)
B) Yes, f(x) is continuous at each real number

Solve the problem.
105) A coffee house sells coffee by the pound, charging $8.75 per pound for quantities up to and
including 60 pounds. Above 60 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

99)

100)

101)

102)

103)

104)

p(x)

= Find k
8.75§uch for x <6
7.75/hk, for x>6



the price 105)

function

pis

continuo

usatx =

60.

Then

explain

why it is

preferabl

e to have

continuit

yatx=

60.
A) k =990; It is preferable so that the coffee house does not lose revenue.
B) k = 602.5; It is preferable so that the coffee house makes a profit.
C) k = 60; It is preferable so that the coffee house does not lose revenue.
D) k = 447.5; It is preferable so that the coffee house makes a profit.

106) A biologist controls the humidity H (as a percentage) inside a terrarium. From an initial 106)

humidity level of 0%, she allows the humidity in the terrarium to increase by 7% per hour for the
next 10 hours. After the 10th hour, she allows the terrarium to dry out (lose humidity) at the rate
of 10% per hour. The humidity function H is defined by

7t, for t=< 10,
H(t) = k-10t, for t>10.

Find k such that H is continuous at t = 24. Then explain why H must be continuous at t = 10
hours.
A) k =130; H must be continuous at t = 10 hours because time changes continuously.
B) k = 30; H must be continuous at t = 10 hours because the humidity level changes
continuously.
C) k = 170; H must be continuous at t = 10 hours because the humidity level changes
continuously.
D) k =270; H must be continuous at t = 10 hours because time changes continuously.

Find the limit by using the TABLE and TRACE features of your graphing calculator.

107) fim A/x-5 107)
x—25 x-25
A)0 B) 1 Q)5 D) L
5 10
108) fim 7-alx 108)
x—49 49 -x
A1 B) 7 Q) 14 D)0
14

109) 1im A/16+x-A/16-x 109)
X

x—0

Al B) 1 C)4 D)0
4 8



110) fim Al-x-1

x—0 be
A)2 B) 1 O1 D)1
2 2
111) fim A16+2x-4
x—0 X
Al B) 16 Ol D) L
4 2 8
112) jim Af6+6x-4/6
x—0 X
NIV B) A/6 ol D)0
2 2
113) lim 9- AJ25 - x2
x—0 X
A)0 B) 1 Ol D) 10
10 5
14 x2-9
im ————
x—=3 A x2+7 - 4
A1 B) 8 )3 D) 4
4
ns) o x2-1
x—>-14/x2+3 -2
A1 B) 1 O 4 D)2

4

Provide an appropriate response.

116) pecide whether the function fX) = x2 +6x -3 is continuous for all x, and provide a short
statement supporting your conclusion.

A) Yes, polynomial functions are defined for all x.

B) No, there is a break in the graph of this function at X = 0.

C) No, this polynomial is not defined for all x.
D) Yes, polynomial functions are continuous; there are no breaks in the graph of a polynomial
function.

117) Given ) =x+4 3nq 80) =x-4 \here is the function {X)/8X) continuous?
A) The function f(x)/g(x) is continuous for all x except X = -4 and X=4
B) The function f(x)/g(x) is continuous for all x.

C) The function f(x)/g(x) is continuous for all x except X = =%

D) The function f(x)/g(x) is continuous for all x except X= 4.

118) 3
Given ) =A/4x and 8X) =X-2, ywhere is the function {0V8X) continuous?

A) The function f(x)/g(x) is continuous for all x except X< 0 and X=-2-

110)

111)

112)

113)

114)

115)

116)

117)

118)



B) The function f(x)/g(x) is continuous for all x except X = 2.

C) The function f(x)/g(x) is continuous for all x except X = -2.

D) The function f(x)/g(x) is continuous for all x.

119) Why does the general continuity principle regarding the quotient 80/ include the phrase 19
"so long as the inputs x do not yield outputs f(x) =0"?
A) 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.
B) Whenever f%) =0, the function 8)/fX) js 5o large that it would be difficult to graph it.

O) The quotient 80)/f(X) is an invalid function unless there is no x for which ) =0
D) One needs to avoid an infinite g(x).

120) Write the formal notation for the principle "the limit of a quotient is the quotient of the limits" 1200
and include a statement of any restrictions on the principle.
A) lim g(x)
m 20 _ 70 M
lim gx)=M lim f(x)=L, x—a f(x) h_‘)“ f) L7
e and * ¢ then e provided that
L=0.

B) lim 8&)  g@)

w>a p _ 43 , provided that f@) =0

O lim 8x) g

x—a f(x) f(a)

D) lim g(x)
lim 8(x) = X—_ﬁa = Ml
lim gx)=M lim f(x)=L, x—a 1) tha fx) L
e and ¥ ° then provided that
fa) =0.
121) What conditions, when present, are sufficient to conclude that a function f(x) is continuous at 121)
x=a?

A) The limit of f®) as X2 from the left exists, the limit of fx) a5 X2 from the right exists,
and these two limits are the same.

B) f(a) exists, the limit of f() as X from the left exists, and the limit of {®) as X™a from
the right exists.

C) f(a) exists, and the limit of f(x) as X2 exists.

D) f(a) exists, the limit of {X) as X2 exists, and the limit of fX) as X2 j5 f@).

122) What conditions, when present, are sufficient to conclude that a function f(x) has a limit as x 122)
approaches some value of a?
A) Either the limit of {X) as X2 from the left exists or the limit of f{®) as X™a from the
right exists
B) The limit of fX) as X2 from the left exists, the limit of f(x) as X2 from the right exists,
and at least one of these limits is the same as f(a).
C) The limit of f®) as X2 from the left exists, the limit of f(x) as X2 from the right exists,
and these two limits are the same.
D) f(a) exists, the limit of fX) as X2 from the left exists, and the limit of {X) as X2 from
the right exists.



123) Provide a short sentence that summarizes the general limit principle given by the formal

lim [f(x)+xg(x)]= lim f(x)* lim g(x)=L=M, lim f(x)=L
. X—>a X—>a X—a ) x—>a
notation given that and
lim g(x) =M.

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 the sum of two limits.

C) The sum or the difference of two functions is continuous.

D) The limit of a sum or a difference is the sum or the difference of the limits.

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 function is a constant times a limit, and the limit of a constant is the constant.
B) The limit of a product is the product of the limits, and a constant is continuous.
C) The limit of a product is the product of the limits, and the limit of a quotient is the quotient
of the limits.

D) The limit of a constant is the constant, and the limit of a product is the product of the limits.

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

Find a simplified difference quotient for the function.
126) {5 = 2x2
A)2x+h B) 4x +h C) 4x + 2h D) 4x

127) gy = - gx2

A) - 16x B) - 16x - 8h C)-16x+h D) 16x
128) g = 3

A) 1852 4 18xh + 6h B) 19x2 4 18xh + 62

Q) 18%2 + 1 D) 1gx2
129) f(X) - 4X3

A) 12 p B) . 122 _ 1oxh - 4h?

Q) _19x2 D) _12x2 _1oxh-4h
130) 3

X
f(x) =
A)_ 3 B) 3 c)_3 D) 3
x2 + xh x2 +h x2 +h x2 + xh

131) f(x) = 8x + 10
A)8+h B) 8 C)-8 D) 8h

132) f(x) = X + o

123)

124)

125)

126)

127)

128)

129)

130)

131)

132)



A)2x+h+9

133) f(x) = 3 4y

B) 2(x +h) + 9

A)SXZ +3xh + h2 +h

C)SXZ +3xh + h2 +1

C) 2x + 9h

B)ZXS +3X2 +3xh+hz +1

D) 2xh+h+9

D) px3 4 3x2 4 331y + h2

134) Eor the function f(x) = —7Xz, complete the table below:

o | 5 f(x + h) - f(x)
h
5[ 2
51 1
5101
5 10.01
A)
o | f(x + h}z - f(x)
51 2 -84
5 1 =77
5 (0.1 =70.7
5 {0.01 -70.07
© f f
(x +h) - f(x)
x | h %
51 2 -98
5 (1 -84
5 (0.1 -714
5 {0.01 -70.14

135)

f(x + h) - f(x)

x | h h
2| 2
211
2101
2 10.01
A)
o | f(x + h}z - f(x)
2 [ 2 104
211 76
2 101 50.8
2 10.01 48.28

B)

For the function f(x) = 4XS, complete the table below:

B)

Complete the table after finding a simplified form of the difference quotient.

f(x + h) - f(x)

h
5[ 2 12
511 ikl
510.1 10.1
5 10.01 10.01
o | 5 f(x + h) - f(x)

h
512 -49
511 -42
5101 -35.7
5 10.01 -35.07

f(x + h) - f(x)

x | h —
2|2 80
2|1 60
2 |01 48.84
2 10.01 48.0804

133)

134)

135)



f(x + h) - f(x)

x | h h

2 [ 2 64
211 55
2101 48.61
2 10.01 48.0601

136) For the function f(x) = 6x - 2, complete the table below:

137)

D)

f(x + h) - f(x)
x | h ——
312
311
3101
3 (0.01
A)
f(x + h) - f(x)
x | h —
3| 2 12
3|1 6
310.1 0.6
3 10.01 0.06
O
e | f(x + h}z - f(x)
3|2 8
311 7
3 10.1 6.1
3 10.01 6.01
-4

For the function f(x) =

o |5 f(x + h}z - f(x)
4| 2

4 (1

4 (0.1

4 10.01

Round to four decimal places.
A)

f(x +h) - f(x)
x | h —
4 (2 0.3333
4 (1 0.1667
4 10.1 0.0167
4 10.01 0.0017

* , complete the table below:

f(x + h) - f(x)
x | h %
2 2 112
211 76
2101 50.44
2 10.01 48.2404
136)
B)
f(x + h) - f(x)
x | h S —
3|2 6
311 6
3101 6
3 10.01 6
D)
o | 5 f(x + hlz - f(x)
3|2 18
311 18
3101 18
3 10.01 18
137)
B) f f
(x +h) - f(x)
x | h h
41 2 0.6667
4 (1 0.8
4 10.1 0.9756
4 10.01 0.9975




< | h fix +h) - fx) D)
h f(x + h) - f(x)
% | SEEIK)
12 0.1667 h
411 0.2 4] 2 -0.1667
4 (0.1 0.2439 411 -0.2
4 10.01 0.2494 4101 -0.2439
4 10.01 -0.2494
Solve the problem.

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) 10+ (Se,7@)
60 1 (230 ,60)
(402,60)

el (20,50)

10+ (10 ,48)

230 +

20 4+

10 —+

[~ ] 1:8 3:9 3:0 4:0 5:9 ! x

Number (in thousands)

10 to 20
A1 B) 3 O1 D)2
2 2

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) 70+ (5e,7a)
60 - (230 ,60)
(40 ,60)
S@T (20,50)
10+ (10 ,48)
30 +
20 4+
10 —+
[~ ] 1:8 3:9 3:0 4:0 5:9 ! x
Number (in thousands)
10 to 30
A1 B) 1 Q3 D) 2

3 3

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.

138)

139)

Sales

(in theygsands) T

40



140)

A)2 B) 1 Q1 D) 4
3 4 3

141) The graph shows the total sales in thousands of dollars from the distribution of x thousand 141)
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) 10+ (Se,T@)
szl (20,60
(40,60)

s (20,50)

0 - (10 ,4@)

230 <+

20 +

10 —+

-] fe fe fa ie 50 %

Number (in thousands)

10 to 50
A3 B) 1 C)2 D)1
4 4
142) The graph shows the total sales in thousands of dollars from the distribution of x thousand 142)

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) 10+ (5e,7@)
60 1 (230 ,60)
(40,60)
S@H (20,50)
10+ (10 ,48)
20 +
20 +
10 —+
(=} 1:9 3:9 3:0 4:0 5:0 ' x
Number (in thousands)
20 to 30
A)2 B) 3 O1 D) 2

2 3

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

-

Population
(in millions) 7 —+

6 -+
5
q -+
2
2 -+
1+

(2,6

(6,2)

t

e[ 1 2 2 a 5 &
Time (in minutes)

1to2
A) -2 B) 2 O) -



| =

D) 1
2

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

Population
(in millions) 7 —+

6 +
5 -
q 4
2 +
2 -+
1 -+
o 1 2 2 4 5 & °¢
Time (in minutes)
1to3
A)2 B) 3 Q1 D) 2
2 3

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

Population
(in millions) 7 —+

(2,6)

(6,2)

oWk ae
1
T

e[ 1 2 2 a4 5 &
Time (in minutes)
1to4
A1 B) 3 C)4 D)1
3 4

146) The graph below shows the number of tuberculosis deaths in the United States from 1989 to 146)

1998.

Deaths
2000T

oo} N

1800T

17001
N

16001 \
1500+ \
\

14001

13001

120071

11007

89 90 91 92 93 94 95 96 97 Year

Estimate the average rate of change in tuberculosis deaths from 1991 to 1993.



A) About - 45 deaths per year
C) About - .4 deaths per year

B) About - 80 deaths per year
D) About - 30 deaths per year

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 1985.

1996 $/Barrel
60T

50T \
Y

401 ™

301+
\4_\ /

20T Iy

107

81 82 83 84 85 8 87 88 89 90
Year

A) About - $16/year
C) About - $4/year

B) About - $8/year
D) About - $37/year

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

36TY
32T

o (=] [
(=] - =]
L L L
T T T
\

\

N\

Median weight (pounds)
P
N\
\

e
LS

£
1
T

1 1 1 1 1 1 1 1 1
T T T T T T T T T

3 6 9 12 15 18 21 24 X
Age (months)

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) 1.8 Ib/month B) 1.1 Ib/month

C) 1.2 Ib/month D) 0.8 Ib/month

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

147)

148)



361y 149) -
32T -
28T
2; 24T - -
£y e
] I
g 16T //
RN 2
2 sf
a4
36 9 1215 18 21 24 «x
Age (months)
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) 0.2 Ib/month B) 0.5 Ib/month Q) 0.8 Ib/month D) 1.1 Ib/month
150) The graph shows the median weight of girls between the ages of 0 and 24 months. 150)
36TY
327
28T _
g 24T ///"“ -
< 207 )
on /s
'g 16T P 7
;g 12T //
3 s
4

3 6 9 12 15 18 21 24 X
Age (months)

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) 0.8 Ib/month B) 1.1 Ib/month Q) 1.6 Ib/month D) 0.6 Ib/month



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

36 1Y
32T

[*] o o
(=] > [-=]
L L L
T L Ll
\
\

—
N
N

Median weight (pounds)
\

-]
f
N

'S
L
T

1 1 1 1 1 1 1 Il 1
T T T T T T T T T

3 6 9 12 15 18 21 2 X
Age (months)

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) 2.0 Ib/month B) 1.2 Ib/month Q) 1.4 Ib/month D) 1.0 Ib/month

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

361Y
2T
28T
24T -
20T -~

16T /

Median weight (pounds)
\

1 1 1 1 1 1 1 1 1
T T T T T T T T T

3 6 9 12 15 18 21 24 «x
Age (months)

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) 1.0 Ib/month Q) 2.6 Ib/month D) 1.3 Ib/month

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

151)

152)

Median weight (pounds)




first
three
months
of her
life. Give
your
answer

153)

in
pounds
per

month.

A) 4.0 Ib/month

B) 2.2 Ib/month C) 1.2 Ib/month D) 1.3 Ib/month

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

Median weight (pounds)

367
321

e~ L~ ]
= 0 BN © B
L L L 1 1 1 1

3 6 9 12 15 18 21 24 X
Age (months)

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) 1.1 Ib/month C) 1.4 Ib/month D) 0.8 Ib/month

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

Median weight (pounds)

361
321
281
241
201
161

1 1 1 1 1 1 Il 1

12 15 18 21 2 X
Age (months)

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) 0.6 Ib/month C) 0.5 Ib/month D) 1.0 Ib/month

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

154)

155)



bk R W W
N (=] - ] [} N
1 1 1 1 L L
T T T T T T
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1
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Median weight (pounds)
s
Ly
\

£
1
T

3 6 9 12 15 18 21 24 «x
Age (months)

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) 0.5 Ib/month B) 1.2 Ib/month C) 0.9 Ib/month D) 0.7 Ib/month

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

px) = 0.04X2 +0.44x + 6.96,
where x is the number of years after 1990 and p(x) is in dollars.
(i) Find p(4).
(ii) Find p(12).
(iii) Find p(12) - p(4).
p(12) - p(4)

(iv) Find 124 , and interpret this result.

A) (i) $9.36
(if) $18.00
(iii) $-8.64
(iv) $-1.08 is the average annual increase in ticket price from the 4th to the 12th year after
1990 (or from 1994 to 2002).
B) (ii) $-8.08
(ii) $-6.48
(iii) $-1.60
(iv) $-0.20 is the average annual increase in ticket price from the 4th to the 12th year after
1990 (or from 1994 to 2002).



C) (i) $11.28
(if) $81.36
(iii) $-70.08
(iv) $-8.76 is the average ticket price in 1994.
D) (i) $5.84
(if) $7.44
(iii) $-1.60
(iv) $-0.20 is the average annual increase in ticket price from the 4th to the 12th year after
1990 (or from 1994 to 2002).

158) When a balance of $3000 is owed on a credit card and interest is being charged at a rate of 18%
per year, the total amount owed after t years, A(t), is given by
A(t) =3000(1.18)t.
A(12) - A(6)

Find 120 , and interpret this result.

A) $115,868,187.39 is the average annual increase in the debt from the 6th to the 12th year.
B) $2294.02 is the average annual increase in the debt from the 6th to the 12th year.

C) $115,868,187.39 is the total amount owed on the debt up to and including the 12th year.
D) $2294.02 is the total amount owed on the debt from the 6th to the 12th year.

159) c(x) =200+ 10x - 0.2x2.

Suppose that the dollar cost of producing x radios is Find the average
cost per radio of producing the first 30 radios.

A) $4.00 B) $120.00 C) $320.00 D) $2.00

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

s(t) = 7
Find the average rate of change of distance with respect to time (average velocity) as t changes
¢ =4 =%
rom to
A) 38.5 miles/hr B) 33 miles/hr C) 49 miles/hr D) 77 miles/hr

161) At the beginning of a trip, the odometer on a car reads 22,488 and the car has a full tank of gas.
At the end of the trip the odometer reads 22,716 and there are 1.6 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) 228 miles B) 30.81 miles/gal C) 21.51 miles/gal D) 25.33 miles/gal

Find a simplified form of the difference quotient for the function.
162) f(x) = b - mx
A) -mx +h B) -m+h C) -mx D) -m

163) f(x) = 2 +bx
A) a(2X2 +3% 4 3xh + hz) +h B) 3% +3axh + M% 4+
Q) a@** +3xh+ 1% +1 D) a3 +3xh + M2 4 p

164) gy = x4
A) h3 | 4 h2 X2y xS B) 2> + axh + 6¥%h) + 4°
O ah® +4xh? + % + ) D) a(h® 4 axh? 4 9% 4 )

165)

158)

159)

160)

161)

162)

163)

164)

f(x) =



9 165)
x+9
A_ 9
x+9)(x+9)
O) -9
x+9)(x +9+h)

166) X
f(x) = 8 -x
A) 8h
i (x-8)x +h-38)

O X
i (x-8)x +h-18)

167) f(X) = '\/X -8

A) h
A/x-8+h-alx-8
O) 1

Ax-8+h+alx-8

168) f(X) = '\/7 -2x

A)AJ7 - 2(x +h) , A[7 - 2x

Q) 2
_Al7-2(x+h)+4J7 - 2x

169) x3 +1
f(x) = =
A) X@x+h)x+h)-1
x(x + h)
C)2x+h-1
170) 1
(x) = Alx+2
A) h
A/X + 240X + 2 + h(afX + 2 =afx + 2 + h)
Q) 1

i AlX +24/x + 2 + h(afXx + 2 +A/x + 2 + h)

171) 8
2
fo)=
A)  8(h+2x+xh)

i x2(x + h)2
C) _8h+x)

x2(x + h)2

B) £
h(x+9)(x +9 +h)
D) 9h

x+9)(x +9+h)

B) 8
(x-8)(x+h-8)

D) 1
(x-8)(x +h-38)

B)A/x-8+h , A/x-8

D

)1

B) 2

AJ7 - 2(x + h) = AJ7 - 2x
D) 1

AJ7h = 2(x + h) +A[7 - 2x

B)

| =

2x+h- "
D) 2x+h-1
x(x +h)

B) 1
A/X + 240X + 2 + h(afX + 2 +a/x + 2 + h)
D) 1

) A/X + 240X + 2 + h(afX + 2 =a/x + 2 + h)

B) _(h+2x)
x2(x + h)2
D) _8(h+2x)
) x2(x + h)2

166)

167)

168)

169)

170)

171)



Graph the function and the indicated tangent line.

172) Graph f(x) = 47‘2 and the tangent line to the graph at the point whose x-coordinate is 1. 172)
10
5
T -|5 T T T T T T T T I5 T %
-5
o0
A) B)
o I £ A
1
5
-5
o0
Q) D)
17
10
5
-5
o0
173) Graph f(x) = -4XZ and the tangent line to the graph at the point whose x-coordinate is -2. 173)
: <1
 p sE e
T _l5 I T T l I I T T |5 T %
-5

10



B)

D)
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175)




176) Graph f(x) = x3 5 and the tangent line to the graph at the point whose x-coordinate is 0. 176)

et e e L, B B

177) Graph f(x) = -3x + 6 and the tangent line to the graph at the point whose x-coordinate is -3. 177)

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



B)

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

178) 1 178)
Graph f(x) = = +4 and the tangent line to the graph at the point whose x-coordinate is 0.




B) Th
er

is
no
ta
ng
en

lin

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

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

179) fx) = 3%% atx =1 179)
A) f(x) =3x; f(1) =3 B) f'(x) = 6x; f'(1) =3
Q) f(x)=6x;f(1)=6 D) f(x) = 6x2,. £(1) =6

180) f(x) =5x + 9 at x =2 180)
A)f(x)=9;f(2)=9 B) f(x)=5;f(2) =5

C) f(x)=0; f(2) =0 D) f(x) = 5x; £(2) = 10



181) f(x) =x2 + 5x at x = 4
A) f'(x) =2x +5; f'(4) =13
O) f'(x)=4x +5; f'(4) =21

182) ]

f(x) = 5x—
A)

atx =10
4

()= 25 F(10) = >

N| = N[ =

O d

1
Py =- ;F10)=-

183) f(x) =5x2 +x atx=-4
A) f'(x) =10x - 1; f'(-4) = -41
O) f'(x) =10x + 1; f'(-4) =-39

184) f(x) =2x2+x-3 atx=4
A)f(x)=4x+3;£'(4) =19
O)f(x)=4x-1;f'(4)=15

185) f(x) =x2 +11x-15 atx=1
Ay =ox+11; F')=13
Of'x=2x-11; F'ay=-9

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

187) f(x)=1-x3 atx=1
A) f(x)=-3x;f(1)=-3
O f(x)=1-3x;f(1)=-2

188) 8
f(x) = * atx=-1
A) 8
2
)=~ ;f(-1)=8
C) px) =- 8% f(-1)=-8

B) f'(x) = x +5; f(4) =9
D) f(x) =2x - 5; f(4) = 3

B) 4 1

) =- 25 £(10) =
D) 1
)= 25 £(10) =

ul| =

B) f(x) = x + 10; f(-4) = 6
D) f(x) = x - 10; f(-4) = -14

B) f'(x) =2x - 3; f(4) =5
D) f(x) =4x + 1; f(4) = 17

B) 'y =11x F')=11
D) f'x) =11x +15 f'(1) =26

B) f(x) =2x + 5 f(-2) = 1
D) f(x) = 6x + 5; £(-2) = -7

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

B) 8

2
f(x)y=- " ;f(-1)=-8
D) f'(x)=8;f'(-1) =8

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

189) x2
4
f(x) = at (2, 1)
A)y=4-1 B)y=1x-1
190) x3
4
f(x) = at (3, 6.75)
A 22 B 9
2 4 4 2

y: X + y: X -

Cy=1x-2 D)y=1x+1
0o 2 2 b 9 2

4 2 4 2
y= Xx- y= x#

181)

182)

183)

184)

185)

186)

187)

188)

189)

190)



191) x3 (0 J—
)= ° at(-2,-4)

A)y=6x+8 B)y=8x+6 C)y=8x+2 D)y=2x+8
192) 16 192)
fx)= = at(2 8)
A)y = - 4x B)y = - 8x + 24 Q) y=-4x+16 D)y=-4x+8
193) 45 193)
fx)= * at(9,5)
A) 2 B) 2 O 10 D) 2
9 9 9
y=- x+10 y=- Xx+5 y=-  x+15 y=- X
194) (0= X2 40t (2, 0) 194)
A)y=4x-8 B)y = 4x-12 C)y=2x-8 D)y =4x-16
195) f(x) = x2 +4 at (3,13) 195)
A)y=6x-5 B) y =6x-14 C)y=3x-5 D)y=6x-10
196) g5y = X2 _ x at (-4, 20) 196)
A)y=-9x-16 B) y =-9x-12 O y=-9x+12 D)y=-9x+16
197) gy = X3 - %2 440, 0) 197)
A)y=-2 B)y=3 Oy=1 D)y=0
198) ) = x - X2 at (-4, -20) 198)
A)y=9x+16 B) y =-9x + 16 Q) y=-7x-16 D)y=-7x +16

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

1
199) ey 99)
2
N
/ \ "
- -2
A)x=0 B)x=-1 C)x=2 D)x=1
200) ey 200)
— 3
\/é —2:2—1:. 1 2 a3
_3_
A)yx=-2,x=0,x=2 B)x=-2,x=2

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



201)
Tl g
2+
1 —
-1 i 2 4
- -1
- -2
A)yx=-2,x=0,x=2 B)x=-2,x=2
O)x=0 D)x=2
202)
X
A)x=2 B)yx=1
O)x=0,x=1,x=2 D)x=0
203) u
i BEg
A)yx=2 Byx=1,x=2,x=3
O x=1,x=3 D) Function is differentiable at all points
204) Y
1
| T é T T l5 T T X’ v
A)yx=2 B) Function is differentiable at all points.
CO)x=2,x=5 D)x=5
205)
X
- -2
A)x=-1,x=0,x=1 B)x=0
O x=-1,x=1 D) Function is differentiable at all points.
206)

201)

202)

203)

204)

205)




206)

A)x=0,x=3
C)x=3

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?
. S0+ P
Tt
=2 .1
8 30+
[
.gzo-—
ST
UL

H>—

1000 2000 3000 4000 x

Distance Shipped (miles)

B)x=-2,x=2

D) Function is differentiable at all points.

B) Function is differentiable at all points.

D)x=0

A) Function is differentiable for all x in the domain

B) 0, 3000
C) 500, 3000
D) 0, 500, 3000

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?

C
600 +
=
= 500+
5}
=)
— 400+
w
o]
U 300+
=
8 200+
100,
' 100 ' 200
Number of Units Produced
A) 100
B) Function is differentiable for all x in the domain
C) 0, 100

D) 0, 100, 200

210) Postal rates are $0.37 for the first ounce and $0.23 for each additional ounce (or fraction thereof).

207)

208)

209)

If x isthe



weight of function p not differentiable?
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() =
$0.83,

if 2<x
<3,

and so
on, up to
13
ounces.
The
graph of
pis
shown
below.

121P
1+
08T
06+ o—e
044 o

02T

At what
values is
the

210)



A) Function is differentiable for all x in the domain
B)0,1,2,3,4,56,7,8,9,10,11, 12
0)0,1,23,456,7,8,9,10,11, 12, .........
D)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.

C

4--

+ —
32+ —

+ —
244—=

-
161
08T

035 dS 035 1 X

At what values is the function C not differentiable?
A) 0.25,0.5,0.75, 1.0
B) Function is differentiable for all x in the domain
C) 0.25,0.5,0.75
D) 0.25, 0.5, 0.75, 1.0, 1.25, 1.5.......

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) 7@+ (se,7a)
60 - (230 ,60)
(40 ,60)

el (20,50)

10+ (10 ,48)

30 +

20 4+

10 —+

[~ ] 1:8 3:9 3:0 4:0 5:0 ! x

Number (in thousands)

A) Function is differentiable for all x in the domain
B) 20, 30

Q) 10, 20, 40

D) 10, 20, 30, 40, 50

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?

211)

212)



Populaglgh

(in millions)> 7 -
6 -
S
q -
2 -
2 -
1 -

(2,6
(2,5)
(2,4
1,23)

1 T 1 1 1 T T

(6,2

sl i % 3 4 5 %
Time (in minutes)
A)3, 4
B)1,23,4,6
O3
D) Function is differentiable for all t in the domain

Find f'(x).
214) 1
2
£(x) = 5x
A) 2 B) 1 0 2
5 5x3
F(x) = - D% F(x) = - 5 Fx)=- 5x
215) 4
3
f=
A) 1 B) 12 Q) 12
4 x2 4
fi(x) = f(x)=- f(x)=-
216) 8
f(x) = X +2
A) 8 B) 8
% +2)2 x +2)2
£ = (x +2) F(x) = (x +2)
Q) f(x) =8 D) (x) = - 8¢ +2)2
217) f(X) - '\}X i 6
A) 1 B) x -6
Pog= “NX7° fo=
Q) 1 D) x-6
Pog=- VX0 fp= X7
218) X
£(x) = xX+7
A) 7 B) i 0 7
7P X +7)2
Pro= X7 Foo= X7 P =
219) f(x) = Af5x
A) L B) 5 ) f(x) = 535x
R NN =5
fi(x) = f(x) =

2
F(x) = 5x%
4
4
="
7
£(x) X+7
5
f'(x) 3

214)

215)

216)

217)

218)

219)
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104) A
105) C
106) C
107) D
108) A
109) A
110) B
111) A
112) B
113) A
114) B
115) C
116) D
117) D
118) B
119) A
120) A
121) D
122) C
123) D
124) D
125) A
126) C
127) B
128) B
129) B
130) D
131) B
132) A
133) C
134) A
135) D
136) B
137) C
138) C
139) A
140) A
141) A
142) C
143) B
144) B
145) A
146) A
147) C
148) B
149) B
150) A
151) B
152) D
153) D
154) A
155) B



156) A
157) A
158) B
159) A
160) D
161) B
162) D
163) C
164) C
165) C
166) B
167) C
168) C
169) A
170) C
171) D
172) B
173) B
174) D
175) A
176) D
177) A
178) C
179) C
180) B
181) A
182) D
183) C
184) D
185) A
186) D
187) D
188) B
189) B
190) C
191) A
192) C
193) A
194) A
195) A
196) A
197) D
198) A
199) A
200) B
201) C
202) D
203) D
204) A
205) B
206) C
207) A



208) C
209) A
210) D
211) D
212) A
213) D
214) C
215) C
216) A
217) A
218) A
219) B



