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52.  𝑓(𝑥) =
1

arctan(𝑥)
(

1

1+𝑥2) =
1

(1+𝑥2) arctan(𝑥)
. 

 

53.  𝑓(𝑥) =
1

arcsin(𝑥)
(

1

√1−𝑥2
) =

1

√1−𝑥2 arcsin(𝑥)
. 

 

54.  𝑓(𝑥) = 3(ln(2𝑥) + ln(𝑥))2 (
2

2𝑥
+

1

𝑥
) = 3(ln(2𝑥) + ln(𝑥))2 (

1

𝑥
+

1

𝑥
) = 

= 3(ln(2𝑥) + ln(𝑥))2 (
2

𝑥
) =

6(ln(2𝑥)+ln(𝑥))2

𝑥
. 

 

55.  𝑓(𝑥) = −2(ln (𝑥5)2 − ln(𝑥))
−3

(2 ln(𝑥5)
5𝑥4

𝑥5 +
1

𝑥
) = 

= −2(ln (𝑥5)2 − ln(𝑥))
−3

(
10

𝑥
ln(𝑥5) +

1

𝑥
) = −2(ln (𝑥5)2 − ln(𝑥))

−3
(

10 ln(𝑥5)+1

𝑥
). 

 

56.  𝑓(𝑥) = cos(3𝑥)(3) = 3 cos(3𝑥). 
 

57.  𝑓(𝑥) = −sin (
1

2
𝑥) (

1

2
) = −

1

2
sin (

1

2
𝑥). 

 

58.  𝑓(𝑥) = sec (3𝑥)(3)2 = 3 sec (3𝑥)2 . 

 

59.  𝑓(𝑥) = cos(𝑥2)(2𝑥) = 2𝑥 cos(𝑥2) . 
 

60.  𝑓(𝑥) = − sin (𝑥
3

4)
3

4
𝑥

−1

4 = −
3

4
𝑥

−1

4 sin (𝑥
3

4) . 

 

61.  𝑓(𝑥) = sec (𝑥5)5𝑥4 = 5𝑥42 sec (𝑥5)2 . 
 

62.  𝑓(𝑥) = sin (𝑥)2 = [sin(𝑥)]2 ⇒ 𝑓(𝑥) = 2 sin(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 (𝑥)3 = [cos(𝑥)]3 ⇒ 𝑓(𝑥) = 3[cos(𝑥)]2(− sin(𝑥)) = −3cos (𝑥) sin(𝑥)2 . 

 

64.  𝑓(𝑥) = tan (𝑥)4 = [tan(𝑥)]4 ⇒ 𝑓(𝑥) = 4tan (𝑥)3 sec (𝑥).2  

 

65.  𝑓(𝑥) = sin (𝑥2)5 = [sin(𝑥2)]5 ⇒ 𝑓(𝑥) = 5sin (𝑥2)4 cos(𝑥2)2𝑥 = 

= 10𝑥 sin (𝑥2) cos(𝑥2)4 . 

 

66.   𝑓(𝑥) = cos (𝑥2)5 = [cos(𝑥2)]5 ⇒ 𝑓(𝑥) = −5cos (𝑥2)4 sin(𝑥2)2𝑥 = 

= −10𝑥 cos (𝑥2) sin(𝑥2)4 . 

 

67.  𝑓(𝑥) = tan (𝑥5)4 = [tan(𝑥5)]4 ⇒ 𝑓(𝑥) = 4 tan (𝑥5)3 sec (𝑥5)5𝑥4 =2  

= 20𝑥4 tan (𝑥5)3 sec (𝑥5)2 . 

 

68.  𝑓(𝑥) = cos(𝑒𝑥)(𝑒𝑥) = 𝑒𝑥 cos(𝑒𝑥) . 
 

69.  𝑓(𝑥) = sec (𝑒3𝑥)(𝑒3𝑥)(3) = 3𝑒3𝑥2 sec (𝑒3𝑥)2 . 
 

70.  𝑓(𝑥) =
3

1+(3𝑥)2 =
3

1+9𝑥2. 

 

71.  𝑓(𝑥) = arctan (𝑥)2 = [arctan(𝑥)]2 ⇒ 𝑓(𝑥) =  2arctan(𝑥) (
1

1+𝑥2) =
2arctan(𝑥)

1+𝑥2 . 

 

72.  𝑓(𝑥) = arctan (3𝑥)2 = [arctan(3𝑥)]2 ⇒ 𝑓(𝑥) =  2arctan(3𝑥) (
3

1+(3𝑥)2) =
6arctan(𝑥)

1+9𝑥2 . 

 

73.  𝑓(𝑥) = arcsin (𝑥)3 = [arcsin(𝑥)]3 ⇒ 𝑓(𝑥) = 3arcsin (𝑥)2 (
1

√1−𝑥2
) =

3arcsin (𝑥)2

√1−𝑥2
. 

 

74.  𝑓(𝑥) = arcsin (𝑥2)3 = [arcsin(𝑥2)]3 ⇒ 𝑓(𝑥) = 3arcsin (𝑥2)2 (
2𝑥

√1−𝑥4
) =

6𝑥arcsin (𝑥2)
2

√1−𝑥4
. 

 

75.  𝑓(𝑥) =
−1

√1−(𝑒𝑥)2
(𝑒𝑥) =

−𝑒𝑥

√1−𝑒2𝑥
. 
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