Answer Key for Review Packet for Exam #1

Math 12-D. Benedetto

Derivatives: Compute the derivative for each of the following functions. Do not worry about
simplifying your answers:

1. f(x) = sinh™!(In(cos® z))

o= V14 (In(cos? z))? cosip DT (=sinz)
h
2. f(a) = W
1
5¢2% . sinh(,/z) - —~= — cosh /z - 5e2% - 2
oy 2Vx
fi(z) = 25¢de
1
3 ) = arctan(17x)
! — — 1 . 1 .
i) = (arctan(17z))? 14 (17z)2 1
4. f(x) = 3(coshx)et*n®
f'(x) = 3coshz - et . (sec? z) + '8 . 3sinh x
5. f(z) = sin(4xz) cos(4x) + 2sin~1(4 + )
f(x) = sin(4z)(—sin(4x) - 4) + cos(4x) - cos(4x) - 4 + 2 e
6. f(x) = e cos™1(5x)
/ _ 5T, — . -1 . 9T |
fl(x)=e ( 1—(5x)2> 54 cos™ (5x) - e’ -5
esinhx
BN
sinh ; sinh 1
o - V1 =922 . eSMh® . cosh g — esinhe . o (—18z)
N (1 —922)
x?+4
8 ) = arcsin(3z)
n(3e) (20— d
o arcsin(3z) N (2x) x4 +4 e 3
i) = (arcsin(3z))?
9. f(x)=sinh™! (;ji)



10.

11.

12.

13.

14.

15.

16.

17.

18.

f(z) = eCOSh < arcsin(7x)

f'@) =

1

(13 _ 7)esinac . CcoS T — esina:
(x—17)?

)

( 1
cosh -
e arcsin(7z

f(z) = sinh(arcsin x)

f'z) =

cosh(arcsinz) -

f(x) = sinh (ecos}l(zx))
f'(x) = cosh (eCOSh(zx)) - esh(27) . ginh(2z) - 2

1

)> - sinh (arcsilll(737)) ' <(arcsi;z7l’))2

1
V1—2z2

f(x) = arcsinz - arctan

() = arcsin -~ + axctanz - ——
7) = aresing - 7—— + arctanz N
f(x) = arctan(sin(In x))
L 1 1
f(z) = 1T (sim(ma) )2 -cos(lnz) - -
fla) = ——
In“z—1
f(x) = (—) (In”z — 1)_% 2lnx %
_ tan"!(z + 3)
1 1
In |z| Tr @3 arctan(z + 3) - -
Fe) = (o]

f(x) = In(arccos(z3))

1 —1
~ arccos(z3) ( 1— (x3)2> 307

— arccos x - sinh(z — 1)
V1-— x2>

(cosh(z —1))2

) .

1—(7z)?
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19.

20.

21.

22.

23.

24.

25.

26.

27.

o) = o
/ _ ($—3)2'COSh:E—Sinhx-Q(x_:g)

OB S

fla) = sinh x

2% + coshz + 3
(22 + coshz + 3) - coshx — sinh z - (22 + sinh 7)

o) —
i) = (22 + coshz + 3)2
_ sinh(3z)
J) = cosh(4x)
() = cosh(4x) - cosh(3x) - 3 — sinh(3z) - sinh(4x) - 4
= (cosh(4z))?
f(z) = cosh™(3z + 4)
1
F(w) = 3
Bz +4)2 -1
_arctan(z + 2)
f) = sec? x
1
) = sec? z - Grril arctan(z + 2) - 2secz - sec x tan x
B sect
22
f(z) = arctan <m>
1
V3r+1-22— 2% ———-3
Fla) = 1 . 2v/3z + 1
2 2 3z +1
—— +1
<\/3x + 1)
sinh(z? — 2)
J(w) = z+sin"
1
x +sin~!x) - cosh(z? — 2) - (22) — sinh(z? — 2) - <1—|—>
! )- cosh(a? ~2) - (22) = sinh(a? = 2) - (1+ o=
(z +sin~! )2
5sinh z tanh x
f) = cosh z
() = cosh (5 sinh x - sech?z + tanh x - 5 cosh ) — 5sinh x tanh - (sinh 2
- cosh? z
sec(5x?
o) = ST )
arctan (g)
x 9 9 9 1 1
arctan (g) -sec(bz”) tan(bz”) - (10x) — sec(bx?) - (x)2 13
) +1
f/(l') = 2 3

(arctan (%) )
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arctan(bx)

29.

30.

31.

32.

33. lim

34.

35.

36.

37.

38.

39.

40.

41.

J() = tanh™ <cosx

First, can rewrite f(x) =

f'() = (

f(x) = cosh (earcms ez)

(secx)?

— tanh ™! (secx)

-secrtanx

f/(a;) — gsinh (earccos e””) . parccos e® <

1—

-1

(e%)?

Limits: Compute each of the following limit.

o9r — b 5

lim

z—llnx-cosz cosl

sin(3x)

z—09cosx —dr — 9

lim
z—1

lim

r—3

lim (1 — sin(2z))

x—0

™
COSs

“(3) _x

2

T2 —z

22 —9

lim

a—3 3—1x

1

e’ —
1 xr

) -

lim
r—0+

lim
T—0Q0

(

sin(z =3) _
x2—-9

8l
|
I\

14 =
i

1 —_—
1 )

3

5

- f(x) = m
tanh(10x — 1) - (W) -5 — arctan(5x) - sech?(10x — 1) - (10)
f’(fE) = (tanh(lO:r _ 1))2
f(z) = sec™"(3x)
f(z) = ( ! ) .3
(3z)\/(3z)% —1



42. 1

43.

44.

45.

46.

47.

48. lim

49.

50.

51.

52.

53.

o4.

55.

56.

o7.

58.

59.

60.

61.

x

-1
im-—— =0 =1
x—>01n(l’+1)

. tan
lim —— =
a—2 1+ tanz

Inx 1

li =
1‘1—%563—1 3

arctanx
im —— =
T—00 x

lim 2°lnz =0
z—0t

lim zlnz =0
z—07t

e _ ot 1

z—0 Sln(3$) B 3

. sinhz 1
lim = -
z—0 3z 3

. T —2+sin(r —2)
lim
r—2 $2 — 6x + 8

. rsinx
lim —— = -2
z—0cosx — 1

lim 25% = 0 = 1
x—0

. 1
lim (cosz)r = e =1
z—0t
cos

lim ——— = -
z—T+ 1—sinz

1
lim z1ln <> =0
z—0t x

lim xe% =400
z—0+
1
lim zez =0
z—0~
lim 3cos(l —x) — 3z _3

r—1 sin(l — (IZ‘)

. e

lim = 400
z—oo Inx

. 1 0

lim z+2 =¢’ =1
T— 00

. lnx-—1

lim = —00

z—0+ arcsin x

=-1



62. lim

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

e

78.

79.

80.

81.

82.

z—0 tan x

lim z=-1 =e¢
z—1t

. cosxsinx

lm — =1

r—T X —T

lim tanx —secz =0

T —
CL’HQ

= 6_2

8=

lim (1 —2x)

z—0t

lim (2% + 1)ﬁ =e?
T—00

lim (e® + 1)% =e

T—00

1 X
lim <cos — = =1
T

T— 00

3 s 3
lim (a: —1—1)1“‘ =e
T— 00

. 1
lim ——
z—0+ In(z + 1)

SH R

_1
2
1 T

1
im
z—1+Inz x-1 2
1

lim (14 sinhz)ve =e’ =1
z—07F

1
lim z?sin <2> =1
T—00 x

lim /xlnz =0
z—0t

x? oz
r—1 Inx
lim (1 + 3m)% =¢f
z—0

lim z(2er — 2) = 2¢° = 2

T—00

3 4x
lim <1 - ) =12
T—00 xX

1
lim (cosx)a? = e 2
z—0t
lim (cosv/z)s = e 2
z—0t
lim (e® —1—:13)% =e

T—00



o -1
83, lim ST _

z—0 x
Integrals: Compute each of the following integrals.

2x 3
84. /(€$+$)2 d$=%+2xe$—2ez+%—l—0

3 1
85. >ee ( x) ~sinh~!(tan(3z)) + C
V/1+ tan?( "3
2x+43 2z+3
86. /($+7)62x+3 dx = (x+72)e - 1 +C

m In2 T In3
rsectrdr =~ 4+ — — —— — ——

4 2 6v3 2

1
T dz:-cosh Lot Va2—14+C

87.

88.

2 in(2 9
esine dp = 2o _ ¥8in(2z)  cos(2z)

89- 4 4 8

+C

1 1
90. [ tan®zcos’ x dr = = (:E - = sin(4:p)> +C

8 4

1
dx = — arcsin(5zx) + C

V1— 25x2 5

92 — arcsin (5) +C

25—332

93. }arctan <5> +C

x2 —l—25 5

1
—arctan(5x) + C

94.
252 + 1 "5

| =
/
91/
J

95. z°coshx dx = g

|
96. dx = arcsin (n:v) +C
V9 —In?z 3

\fw

rzcosx —zrsinz dr=———1

97/
0

98. dr = e* — arctane® + C

1+ e

cosx  cos® x) sinz sin®z sinz 2sin®z sm5 T

99.

A
/
/
| =+m
/01n4 15(In4) — 341n4 + 30
| v
[
/

— — HALLENGE!
3 9 5 + 15 25 ¢ G

d —_

xsin® x cos® x dx = x( 3 + 5
1 2

100. [ arctan dx = varctanz + 3 In(z+1)+C
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1 1 T
101. ——dr=-|—— | +C
(4—a22)2 4(\/4302)

2

1 1
102. [ zarctan(3z) dox = % arctan(3z) — = <:1: ~3 arctan(3a:)> + C CHALLENGE!

6

— Y Y~ —

103, 8chsin:lcln(au“csin x) dr — (arcsin )2 In(arcsin z) _ (arcsin 7)? LC
Vo 2 1
104. Inzx de=1
In(22° In (22"
105. / n27) 4y @) 5 g
x x x
106. /ln2($20) dz = z1n?(z%°) — 402 In(z*) + 800z + C
1
107. /tanh(?a:) dr = - In | cosh(7x)| 4+ C
3 3y _ 4 2
108. [ Vzln(x®) dz = =z In(x )—§x2 +C
1
100. / cdr=—— 4+ C
(22 +4)2 42?2 + 4
1
110. /ez sin?(e”) cos®(e”) da = 3 <e$ - = s1n(46:”)> +C
e’ e’
111. | —dez=sinh ' (=) +C
Ve +9 < 3 >
3 9 5 7
112. [ sin’zcos?s do = — o L 4 28 T CO8 $+C
3 5) 7
.9 3 sindz  sin®z
113. [ sin®zcos’ x dx = — +C

3 )
114. [ e"cosh(2 — €*) dx = —sinh(2 — €*) + C

tan®z  2tan®z  tan’z

— S Y S S S —

115. 6y tan? z de — o
sec’ x tan” x dx 3 + 5 + - +
3 in(2
116. [ sin®ztan®z dx:tanzp_?x_i_smi 37)+C
b .
7, [ Sohe d:( ) Lo
V16 — cosh® z 1
1
In2
118. tan—1(22) do = ~ —
/O:Ean (x?) dx g I



119.

120.

121.

122.

123.

124.

125.

126

127

128.

129

130

131.

132

133

134.

135

7 3

5
/tan5xsec3x dr = sec7 T 286; x + se(;) v +C

x? 1 3
/1‘6—1—1 dx = garctan(m )+ C
e2 4
3 1
/ zlnz dr = ¢+t
1 8
/ A - inz+C
x = — arcsinx
(1—22)2 V1—2a?

/\/3 Loy, T
T = —
o Vi—22 2249 18

s 3= 1 T V3
2r)dr = — + - — — — —
/ﬂ x cos(2z) dx o +8 18 3

12

CHANGE THIS INTEGRAND TO z cos(2x) instead of = cosx.

x? 1 . 1.5

. l’13\/1‘7—|—1dl‘:%(l’7+1)g—%(1‘74—1)%4-0

5332 .CE4€$2 2$2 ZBQ
z’e” dx = —z%e +ev +C

2
x? Lz V16 — 22
. /\/m d$—8&TCSIH<Z)—f+C
2 5 2 3
./m/x+1dx:5(x+1)z—3(a:+1)z+c
7 7 ,/7_ 4
/ T dr= + T tco
(7 —x4)2 2V7 — zt 2

ot

2
./333\/9—582d35:—3(9—l‘2)g+(9 ) +C

5

N
. /acxél dx:\/x2—4—2arcsec<g>+0

/xde—w—\/garctan L +C
243 V3

3
9
. / \/m dx = ?ﬂ What does this integral represent?
-3



136

137

138.

139.

140.

141

142.

143

144

145.

146.

147.

in(2 1 — 4a2
VTR g - 2RO VA g

/ 1 p :c2—|—4+c
D ——dr =
22?2 + 4 4z

/sinhlx dr =xsinh ™'z — V22 -1+ C

In7

2 9
/ sinh(2z) dx = <
0 7

1 1 1
/(ex +cosx)? dr = 5621 +e”sinx + e* cosx + 3 <x + 3 Sin(2x)> +C
¢ 2% + 4
) / Vzlnz do = 5 +C
1

= ——— > —arctane® +C

/ (e —1)e” i In(e?* + 1)
e?r 41 2

. 3 2
. \S/l% dr = —2\/cosx + 5(008:1:)%—1-0
e d V4 — 22 + 3arcsi (x)+c
e B A resin ( =
Vi ? :
1
/sin(ln x)) dx = 5 (—x cos(lnzx) + zsin(lnzx)) + C CHALLENGE!
2 . —
/IarCSinx dxr = % arcsin ¢ — arCZlnﬁE + LE\/T I C

/(arcsin x)? dr = z(arcsinx)? 4+ 2arcsinz - /1 — 22 — 22 + C CHALLENGE!
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