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Name Class Dat
: : e:

Chapter 02: Derivatives

h(t)

R(10)

represents the height, in feet, of a person f years old. In real world terms, what does
h (1)
represent? What is its unit? What does represents and what is its unit?
ANSWER: 10 46)
represents the height of a 10-year old person. Its unit is feet. represents the rate of
change of the height when a person is t years old. Its unit is feet per year.

1. Suppose that

(x)=9—2x +x°

2. The function is both continuous and differentiable at ~ 0 Write these facts as limit
statements.
ANSWER: lim (9~ 2x +x%) = £(0) =9
Since f'is continuous at x =0, x+0 _
—2h+2xh+ h*
fim ———
Since f'is differentiable at x = 0, =0 exists.
Note that there are alternate ways of writing the answer
Fi)=2, lim f(x)=2, and lim f{x)=2, ]imm:—l ]imm:l.
3. Suppose x+1" x=17 xa1m X1 and x=17 x—1 Isf
continuous and/or differentiable at ™~ 12
a. fis not continuous but differentiable at x = 1
b. fis neither continuous nor differentiable at x = 1
c. fis continuous at but not differentiable at x = 1
d. fis both continuous and differentiable at x = 1
ANSWER: c
Ffi)=2, lim f(x)=2, and lim f{x)=2. lim “fw;ﬂ =-2,
4. Suppose x+1" x=17 h-0" and
SR
h-0* g Is f continuous and/or differentiable at * ’
a. f1is not continuous but differentiable at x = 1
b. fis neither continuous nor differentiable at x = 1
c. fis continuous but not differentiable at x = 1
d. fis both continuous and differentiable at x = 1
ANSWER: d
i LEHDSC) SR
5. Use the definition of derivative: 2~7 g to find 7D A=
ANSWER: -2
fim L&) F(=2). if flx)= 2
6. Use the definition of derivative: 7=7 g to find *
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ANSWER: 1 / 2
A + h - - T - + 1
tm ZEEDTTE £y e peg= 2
7. Use the definition of derivative: #—=¢ to find e
ANSWER:
im 2O i
- 1), 1 ) =x*
8. Use the definition of derivative: Z=¢ = ¢ to find
ANSWER:
. fl@)=flc) ' . 2
hmT F(=2). if fix)= T
9. Use the definition of derivative: Z=¢ = to find )
ANSWER: 1/
. f@)—fle) e x+1
limm — FiD, if fix)= e
10. Use the definition of derivative: Z=¢  ~ to find T
ANSWER:
lim &;—f{ﬂ Fx), if fx)= %
11. Use the definition of derivative: #—~¢ to find *
. . -3
ANSWER: Feo= '
(x+1)
. flxt+h)—fix)
lim ——— ' : _
: F (), if fx)=24x.
12. Use the definition of derivative: 2~ & to find
) ' 1
ANSWER: Flo)=
Jx
tim TV £ i p=
13. Use the definition of derivative: #=? to find x
. . -2
ANSWER. ="
x
. flx+h)—fix)
lim ———— ' : _
. F) if fix)y=+/x+1.
14. Use the definition of derivative: #—~7? & to find
ANSWER: r 1
Jx)=—/—
2yfx+1
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flix):{'c::;r ii:ii I r=17

15. Given ] © 77 ,is” continuous and/or differentiable at " " Explain.

a. fis not continuous but differentiable at x = 1

b. fis neither continuous nor differentiable at x = 1

c. fis continuous but not differentiable at x = 1

d. fis both continuous and differentiable at x = 1
ANSWER: c

Bl [l
=2 if x<2

f':ﬂ:{zxﬂ ifx22  f

=27 .
16. Given ,1s ¥ continuous and/or differentiable at * Explain.
a. f1is continuous but not differentiable at x =2

b. fis differentiable but not continuous at x = 2
c. fis neither continuous nor differentiable at x = 2
d. fis both continuous and differentiable at x = 2
ANSWER: c

) =xt-2
17. Use the Intermediate Value Theorem to show that 7 has at least one zero on [0, 2].

=7 M =7
ANSWER: f'is continuous on [0, 2], and JO 2<0, andf(2)=2>0.

. fe)=x*+2
18. Use the Intermediate Value Theorem to show that has at least one zero on [- 2, 1].

ANSWER: fis continuous on [ - 2, 1], and J(=2)=~6<0. andf(1)=3>0.
. . . . i < ' =
19. Suppose f is a piecewise-defined func‘uon,r equal to g)ifx <3, andh(x)ifx 23, where £ and /s are
. : : g@)=hQ). o : x=37 :
continuous and differentiable everywhere. If is the function © differentiable at Explain
why or why not.
ANSWER: Yes.
fD=-3gW)=2 F1)=0, g)=3.__ (@A)
20. Suppose f.gandh are functions with values ind
a. 7
b. 9
C. -9
d. -7
ANSWER: c
fD=-3g)=2 F1)=0, g)=3.__ f-32)1)
21. Suppose f.gandh are functions with values Find
a. 15
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b -12
12
. -15
ANSWER: d
Ig I .l'].)
p . r. . & | LA
I fy=-3, g(hh)=2, f({1)=0, g(1)=3. b
22. Suppose f.gandh are functions with values Find
a. 3
b. _2
c. -1
d. 1
ANSWER: c
) ac+b if x<1
Fe)y=y 5
) g and b bx*+1if x=1 ) ) )
23. Find constants so that , 1s continuous and differentiable everywhere?
a. a=2, b=
b. a=1, b=
-1
c. _ -+
a=1 b= 5
d. _1
a=1 b= 5
ANSWER: d
X gx) |hx) |g'®) [hX)
-3 0 3 1 0
-2 1 2 2 -3
-1 3 0 -1 -2
0 2 3 -2 3
1 0 -1 -2 -2
2 -2 -2 -1 0
3 -3 0 0 1

£ fx)=5g()-4h(
24. Use the table above to find if f)=3gCe) =4 I“I).
a. 4

b. -1
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C. 1
d. -4
ANSWER: d
¥
o S0
25. Use the table above to find if T
a 4
b. -1
C. 1
d. -4
ANSWER: c
fli-1n SfE)= —E(I);S L
26. Use the table above to find if ’
a. 19/9
b. - 19/9
c. 17/9
d. - 17/9
ANSWER: d
27. Use the table above to find AR if fe= g(h(x))'
a. -3
b. 3
C. -1
d. 1
ANSWER: b
28. Use the table above to find AR if fe= h(g(ﬂ).
a. 4
b. -1
C. 1
d. -4
ANSWER: d

£ Q) Fe) =)
29. Use the table above to find if 7@ =) .

a. 3
b. -3
c. 6
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ANSWER:

30. Use the table above to find
a.

ANSWER:

31. Use the table above to find

ANSWER:

32. Use the table above to find

ANSWER:

d. -6

F (-1 L S@= Vet
J3

]

bt

—

| ]
r—-h

[t
Py

F=1n L S@)= h(x g (x)

a o o e
|
[S—

F ) fe)=h(3-2xY
if .

a. 2
b. -2
c. 8
d. -8
FE)=5-2e+3x—2+ —

33. Find the derivative of
a.

1 -
—1—1[1'(4—?.‘( 3

1 o
3—10:.:4—?: 3

I .
1

1
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._1

o =
3-10x'——x 3

d. ] -=
3—10x4—§x 3

ANSWER:

)= —2x  +3x+4x +3
34. Find the derivative of S J_ .

a‘ - %
Bx-+3+2x -

b 1
— 6+ 3+ 22

C. = _%
Br=+3+2x <

d 1

— 6l 4342

ANSWER:
.‘C:
fx)= 3
35. Find the derivative of =
a. ot
(1-2:3)
b — 2t -2y
(1-2:3)
c vt -2y
(1-2:3)
d x4 2y
(1-2:3)
ANSWER:
3+ 2x
Sf)=

36. Find the derivative of 4 .
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a. - 23‘
(4—5x)
b. 23
(4-5x)
C. =7
(4-5x)
d. 7
(4-5x)
ANSWER: b
=[x +24xF
37. Find the derivative of )
. . a1 3
ANSWER. (3% +247) ( _ ]
i x- Jx
3||'_ 3 _ 3 3
Fo)= #
IJ
38. Find the derivative of
a. 4 -=
?I 7 —6x
b 4 -2
?I f—fx
c. 4 =
- ?.‘L’ Y —fx
d. 4 =
?.‘L’ 7 —fx
ANSWER: c
(x+2 )2
fO= =
39. Find the derivative of ("= +2) .
a. 1
x+2
b. 1
(x+2)
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C. 1
(x—2)
d. 1
(c=2)
ANSWER:
)= |2c+1]
40. Find the derivative of S )
) I 1
ANSWER. 2 ifx<-—
' , 1
fx)=1 DNE ifx= -
, 1
l' 2 ifx=— E
x)= | 1- 3:f|
41. Find the derivative of S )
) i 1
3
' , 1
Ffx)=1DNE ifx= 3
1
3 ifx=—
| 1T X 3
® Ay —1 if x<2
x)= -
. o 2x<+3 if x22
42. Find the derivative of .
ANSWER: 4 ifx <2
f(x)=1DNE ifx=2
A ifx=2
2
fe)=——
43. Find the derivative of TToT
a. —20x°
(4— 5
b 403
(4- 5%
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c. 2057
(4- 5%
d —40x°
(4—5x%7?
ANSWER: b
-1 :
flx)= ( /s
x
44. Differentiate in three ways: (a) with the chain rule, (b) with the quotient rule but not chain
rule, (c) without the chain or quotient rules.
T —x -~ zd:c*+?:c =
23+1 Y
Jflx)= ( s
x
45. Differentiate in three ways: (a) with the chain rule, (b) with the quotient rule but not
chain rule, (¢) without the chain or quotient rules.
ANSWER: 8 1Py 1 2
2x7+x ) |—=x"—x °
3
3 6
Fe)=(3fx +4)
46. Find the derivative of .
a. L P
2x +4l
1
3
b. L F
20’ +4l
3
c 1 P
2lx” +4
d. i F
20’ +4l
3
ANSWER: b
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F00) = 2x[4x2+ 1)
47. Find the derivative of .
a. 1122+ )42+ 1)°
b. (12002 + D) 4x2 + 1)
c. 12002+ )42+ 1)°
d. 112242+ 1)°
ANSWER: c
2x—1
fl)=—=
48. Find the derivative of x“+2
a. —x+4
2+2)?
b x+4
2+2)?
¢ 244
2+2)?
d —x—4
2+2)?
ANSWER: b

feo=3y2e1)”
49. Find the derivative of .
ANSWER: —(2:2+1]

50. Find the derivative of
ANSWER: [ L ][
1-x-
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FlE)=+5—+/2x+1
51. Find the derivative of .

ANSWER: -1

23 100 +5— (2x + 1)y 2x +1

Feo=3x -3
52. Find the derivative of

a. -
18x-° =2
2( 1 3
3x iy —3x
1
b. -
18" -2
1 L 3
3x 7 lx? —3x
2
C. e
18«7 -2
2 L 3
3x 7 lx? —3x
.
d. =
18« =2
1 1 3
2v iy —3x

ANSWER:

feo=[1-23P(a2+1)°
53. Find the derivative of
a.  3(1-2PExi+ 1)t +16x+1)
b, 3(1-20PExt+ DG 4t + 162+ 1)
c.  3(1-2YExt+ 1)Ul +16x+1)
d. 6x(1-2x) 42+ 1Y°(-28x — 3+ 8)
ANSWER:
feo =22 +1P-4)7""
54. Find the derivative of
a. 50x(x2+ 1)

2+ 1 —40)2
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b. 20— 50x(c2+ 1)*
2+ 17402
c. 50x(c2+ 1) =20
(241 -4x)2
d. 20— 50x(xt+ 1)*
(241 -4x)2
ANSWER: b
=27 f,
55.1f , find
ANSWER: 12x* + 32x% + 24
Bl +2P
QEI,' T ] T
o - de . @ 2y =10
56. Use implicit differentiation to find ~— if
a. 6t + _].':
2oy + 2y
b. —6x2+7
xy+ 2y
c. 62— _:L':
2oy + 2y
d. —6xi—y?
2xy+ 2y
ANSWER: d
@

N - dc o +xy—yi=10,
57. Use implicit differentiation to find if

a. 10
_ N
Sx—x"+2xy

7 —

b. yet+iv+ 2y
_ N
x—xt+2xy

7 -

c. yve—35v
_ N
dx+x”
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ANSWER:

58. Use implicit differentiation to find *if
1 -8y 2y +1

ANSWER:

.l .
d. yv-—2xy—3y

— N
Sxtxt—2xy

QEL'
& BT =4

a.
me
b. 1—4y/2v+1
ZIJE}TI
c. 43.'J2}'7+1
1—dxy/2v+1
d. 42 +1
1+ me

59. Find the equation of the tangent lines to the circle

ANSWER:

60. Find the equation of the tangent lines to the graph of

< Bl
IJ._l_;L.J. — /

at the points with x-coordinate *

}-—f=—§{x—1) and,r+f=“‘f|:x—1)

—.‘c:+23.':+3:c =3

Jz

: = . d
ANSWER: - ""‘; :%(I—E) }-+%: - Y2
and
Fo)= {I3—4]?(5x—:’£]4
61. Find the derivative of e+ 1)73(2+x7) .
ANSWER: (- afse-2) [ 156 s ..
(x3—4 5x=2  x+1 2442

at the points with x-coordinate *

(x+ 1]‘3[2 +:c:]4

\.n'l'c+l[:c:—1]4

J@= |[:c—3]3|[2+:c]

62. Find the derivative of

Copyright Macmillan Learning. Powered by Cognero.

2

Page 14



Name Class Dat

e:
Chapter 02: Derivatives
ANSWER: Vari-1f 1 s 3 1
(x—=3P(24+x) 2x+1 21 x-3 2+4x
1
f=—=
63. Find the derivative of 3te™
a. o="
[3 +e ]:
b. De*
[3 + g ]:
c. — e
[3 +eX ]:
d. — 2%
[3 +eX ]:
ANSWER: d
)= e In (2x2+1).
64. Find the derivative of S ( )
) . 3x
& e in (2x<+ 1)+ ——
In (2x2+1)
) . 3x
b 2+ 1)+ —
2o+ 1
c. - 5y 3 5
565 In (262 + 1)+ —
2o+ 1
) . A X
d S 2x2+ 1)+ 4"2‘?
2o+ 1
ANSWER: d
342
fe)="
65. Find the derivative of ¢ .
a. P2 +6
glx
b. x2=2x+3
glx
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.
C. — I+ Iy —h
3
ga.x
.
d —x<+2x-3
a1
E_.x

ANSWER:

FE)=3In 2x2+1)

66. Find the derivative of

1
a.
(6x2+ 33 In 22+ 1)
b. 4x
(6x2+ 33/ [In (224 D
C. 4.‘(
(6x2+3)1/In 22+ 1)
d. 1

62+ 3%/ [In (22 + DT
ANSWER:

)= In (x2+1
67. Find the derivative of S ( )

ANSWER: e [5(x*+ Din (x2+ 1)+ 2x]

41

¥)=x° In (2x2).
68. Find the derivative of S (@)

T A ].
a. 3xtIn )+ Sx
b. 3xiin (2x)+2x
c. 32 In (2% + 222
d. 3x In (2x%)+ 2x?

ANSWER:

. o fl=xte™
69. Find the derivative of
a. Dvet +yloX

. -
b. 2re™ + Jxce™
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S ] ]
C. rée?* + Jxe?*

' -
d. 287" + 3y’

ANSWER:

70. Find the derivative of

.‘;

a. 2
x

b. 3
=+
x

C. 3
x

d. 3
x

ANSWER:

71. Find the derivative of
a.

ANSWER:

72. Find the derivative of

f)=In (r—j]

G+ 2x+1
3x+2
C+2x+1
3x742
A+ +1
3x742
A+ +1
3x2—2

O+ 41

) =5 +In/x

F6)=xe’ +5x ndfx

.‘:
a 2 3xcy -
fxce™ + —
3
2 3
b e’ +3niyx+—
c 23 5
6.‘L_..EJ.x _I_ ng + J—
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d. ﬁx:gax1+23xl+5 hl‘if‘?'l‘%
ANSWER: d
60 In(x+3)if x<1
x)= -
, o 4x2-1 if x 21
73. Find the derivative of .
a : ifx <l
f)y=1 x+3
4?41 ifx =1
b.
ifx<1
= X3
_"L':
DNE ifx=1
| 4x ifx>1
¢ [
feo={ x+3 7
| 8x ifxzl
d. [ 1
ifr=1
J"‘r{‘t_}= 'L"I'?l‘
’ DNE ifx=1
| 8x x>l
ANSWER: d
g?* 'c3+2]:I
Fo= S5
] o r‘(}e* l]
74. Find the derivative of ]
a. . Bxfp3 g2 ) 3 ) 102
f(:c)=‘i[f%(3x+ﬂ i ]
w256 +1) P+ X 56741
b, 342 (L s 2 X
flo=S ](zeﬂw . ]
w25 +1) B+2 X 5e¥+1
C. . 3x 3+2:' 5: 2 2x
Fe0=575 ](3+ R ]
w2562 + 1) C+2 X 5e¥+d
, 3x 3+2:' Syl 2 2x
Fo=etd) (3+ > 2= )
25> +1) G2 X 574
ANSWER: d
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: X
fe= ( — ]
75. Find the derivative of .
a. T r( _‘l_": \s
)= =1 (2Inx+1-In(x-1)
] J
b. r |I( _‘L': \ x
)= Jinx+2-In(x—1)—
\x—1 x—1
C. T r( _‘l_": \s ]
)= — 2Inx—-ln(x—-1)- —
Lx—1) x—1
d. r |I( ‘C: \s X
v)=|— 2-In{(x—1)——
fix) -1 (x—1) 1
ANSWER: b
) o F)=sin?x+3 cos® x.
76. Find the derivative of
a. 2sin x+6 cosx
b 2 sin 2x
C. 4 sin 2x
d. —2 sin 2x
ANSWER: d
=7 x+ 2
77. Find the derivative of / ©) = 2 @B X+
a. 2% lian v+ 2% sec? x +2
b. 2 ltan x4+ 2% secx tan x + 2
c. 2Xl2tanx+2%sectx+2
d. P*In2tanx+2"secxtanx+2
ANSWER: c
0= = 1n (3x<)
’ sin 3x
78. Find the derivative of .
ANSWER: xIn (3:(2)(2 sin 3x — 3x cos 3x)+ 2x sin 3x
sin® 3x

2 2
) o F)=3x" tan~! .
79. Find the derivative of
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-

a. M
6x tan~! x° +
1+x°
b. R
6x tan~! x° + 5
1+x
C. . Oy
6x tan~! x° + 5
1+x
d. .ot
6x tan~! ¥ + z
1+x

ANSWER:

Flx)=2x+fsin 2x cos 2x

80. Find the derivative of .
ANSWER: 2 sin dx +4dx cos dx

5 2 sin 4x

_ 2 -1
*)=cos” (tan™" x
81. Find the derivative of S ( ).

a. Cos 2{1:311_1 x)
1+x?

b. 2 cos (tan~! x)
1+x?

C. —sin 2(1:3::1‘1 x)
1+x?

d. 2sin (ta_n‘l x)
1+x?

ANSWER:

¥)=2(sin~" x)°.
&2. Find the derivative of Je= )

a. ﬁ(sin‘l :c):
1+x°

b. 6(sin ! x)*
1-x?

c. 6(sin ! x)
1-x?
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d. 6(sin ! x)
142

ANSWER:

, o Fx)=4sec Sx+e’%.
&3. Find the derivative of

a. 20 sec? Sx + e

b. 4 sec 5x tan 5x +e>*

c. 20 sec® 5x + 37

d. 20 sec 5x tan 5x + 3%

ANSWER:

¥)=tan> (x=+ 1)
84. Find the derivative of S ( )

a. 3 tan® (2 + Dsec? (x2+1)
b. 3x tan? (x2+ Dsec? (x2+ 1)
C. 6 tan? (:c: + l)sec: (:c: +1)

d. 6x tan? (x2+1)

ANSWER:

_ -1
X )= C0s§ Xh
&5. Find the derivative of S (n x)

a. 1
vy 1—1n° x
b. 1
1—-1n?x
C _1
vy 1—1n° x
d. —1
1-In?x

ANSWER:
ff(.'c) =1In (x sin 3x).

1
a. — +3tan 3x
3x

86. Find the derivative o
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b. i+3::n::1:?r:u:
3x

c 1

: — +3 tan 3x
x
1

d. — +3 cot 3x
x

ANSWER:

)= cse (e
&7. Find the derivative of S ( ).

a. e csc? (e M)cot (&)

b. e csc® (@%)cot (e7)

c. 1527 esc? (ejx)cnt (ij)
d. —15&7* esc’ {ejx)cct (ejx)

ANSWER:

¥) = 2x sinh? x.
88. Find the derivative of S

v .l v

a. 2 sinh~ x+ 2x sinh x cosh x
v 3 v

b. 2 sinh“ x+4x sinh x cosh x
[l Bl [l

c. 2 sinh* x +4x sinh x

d. 4 sinh x cosh x
ANSWER:

0= sin:l1 X

89. Find the derivative of cos .
ANSWER: cos~lx+sin~!x

-

(ccs‘l :c): 1—x-

) = (sin3x )™

90. Find the derivative of fe=l )
a. £ (x)=(sin3x)* (2 In (sin 3x)+ 3x cot 3x)
b.  f'(x)=(sin3x)* (2 In (sin 3x)+ 3x tan 3x)

c. £ (x)=Isin3x)* (2 In (sin 3x)+ 6x cot 3x)
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d. £ (x)=(sin3x)* (2 In (sin 3x)+ 6x)

ANSWER:

x)=cosh 41
91. Find the derivative of S In ( )).

a. sinh (In (> + 1))
41
b. 3x2 sinh (In (x° +1))
1
c. —sinh (In (x° + 1))
1
d. sinh (In (x° +1))
ANSWER:
fioy= 2By
’ sinh 3x

92. Find the derivative of

ANSWER: sec h:y‘?sinh 3x— 6ﬁcash 3x tmﬂlﬁ

2+/xsinh? 3x

¥)=1In (3e™)+sin? x°
93. Find the derivative of S ( )

ANSWER: 4+3x? sin 2x°
dy ..
o . dr . sin (@) =x"+)
94. Use implicit differentiation to find ~— if .
ANSWER: 2x —y cos ()

x cos (xy)— 3}':
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