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101 Problems in Calculating Derivatives Using the Chain Rule with Solutions
(Part 8)

52. f1(00) = ——— () = !

arctan(x) \1+x2/ ~ (1+x2)arctan(x)’

! — 1 1 = L
53. f'(x) = arcsin (x) (Vl—xz) "~ V1i-xZarcsin(x)’

1 1

54. f(x) = 3(In(2x) + In(0))* (£ +3) = 3(n(2x) + In())? (2 +3) =

X

= 3(In(2x) + In(x))? (%) = SO,

X

55. f'(x) = —2(In *(c®) = In(x)) " (2In(x%) 2 + 1) =
= —2(In *(x®) - ln(x))_3 (1x—01n(x5) + %) = —2(In *(x%) - ln(x))_3 (—101n(x5)+1),

X

56. f'(x) = cos(3x)(3) = 3 cos(3x).
57. f'(x) = —sin (%x) G) = —%sin Gx)
58. f'(x) = sec %(3x)(3) = 3 sec *(3x).

59. f'(x) = cos(x?)(2x) = 2x cos(x?).

-1 -1 3

60. f'(x) = —sin (xz)sz = —%xT sin (xi).
61. f'(x) = sec *(x5)5x* = 5x*sec *(x5).
62. f(x) = sin 2(x) = [sin(x)]? = f'(x) = 2sin(x) cos(x).

Remark: The conversion of the original function, as in problems 45-47, is done to distinguish
the “outside” from the “inside” function.



63. f(x) = cos 3(x) = [cos(x)]® = f'(x) = 3[cos(x)]?>(—sin(x)) = —3cos 2(x) sin(x).
64. f(x) = tan *(x) = [tan(x)]* = f'(x) = 4tan 3(x) sec *(x).

65. f(x) = sin °(x?) = [sin(x2)]® = f'(x) = 5sin *(x?) cos(x?)2x =
= 10x sin *(x2) cos(x2).

66. f(x) = cos °(x2) = [cos(x?)]®° = f'(x) = —5cos *(x?) sin(x2)2x =
= —10x cos *(x?) sin(x2).

67. f(x) = tan *(x%) = [tan(x®)]* = f'(x) = 4 tan 3(x°) sec ?(x°)5x* =
= 20x*tan 3(x5) sec 2(x°).

68. f'(x) = cos(e*)(e*) = e* cos(e¥).

69. f'(x) = sec %(e%*)(e3*)(3) = 3e3* sec ?(e3¥).

N3 3
0. f (o) = 1+(3%)2  1+9x2
71. f(x) = arctan *(x) = [arctan(x)]? = f'(x) = 2arctan(x) (1+1x2) = zarlciir;(x)

72. f(x) = arctan %(3x) = [arctan(3x)]? = f'(x) = 2arctan(3x)(

3 ) __ 6arctan(x)
14+(3x)2 1+9x2 °

1 ) __3arcsin 2(x)

73. f(x) = arcsin 3(x) = [arcsin(x)]® = f'(x) = 3arcsin %(x) (W ==

2% ) 6xarcsin 2(xz)

74. f(x) = arcsin 3(x?) = [arcsin(x?)]® = f'(x) = 3arcsin %(x?) (W ==

75.

, _ -1 . —e*
f(x)_m(ex)_m

“Only he who never plays, never loses.”
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