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51 Problems in Calculating Derivatives Using the Chain Rule with Solutions
(Part 1)

PROBLEMS

Find the derivative f '(x) of each of the following functions.

1 f(x) = (2 +3)* 2. f(x) = (P + 5x2+2)° 3. f(x) = (% +2)

4 f(O)=@x*+3x2+4)3 5 f(x) =VxZ+3 6. f(x) =¥ +3x2+ 4

7. fx) = JG2 + 4x)? 8. f(x)= (Va3 +4) 9. f(x) = (x2 +2)73

10. f(x)=@x3+322+ 12 11 f(x) = o 12, f(x) =——

xotex (3x%+2x)6

13 f() = == 14. f(x) = m 15. f(x) = (£2)

16. f(x) = (i—;Zf 17. f() = (x5 + 3x%)3 18. f(x) = (Vx + 41/?)%

19. () = Y1423 20. f(x) = 4/3& + 245 21 f(x) = (207 + Sx%)_4

22. f(x) =———= 23. f(x) = 7—— 24. f(x) = ———
= i) ¥ A W

25. f(x) = (e* + e7*)3 26. f(x) = m 27. f(x) =In %(x)

28. f(x) = (In(2x) +In(x))™®  29. f(x) = sin >(x) 30. f(x) = tan 3(x)

31. f(x) = arctan %(x) 32. f(x) = arcsin 3(x) 33. f(x) = e3*

34. f(x) = In(sin(x)) 35. f(x) =In(1++x) 36. f(x) = sin(3x)

37. f(x) = cos (g) 38. f(x) = tan(sin(x)) 39. f(x) = cos(x®)

40. f(x) = arctan(3x) 41. f(x) = arccos(e®) 42, f(x) = (x2+3)*(x% + 2)%

43. f(x) =Vx® +1(x2+ 1)* 44, f(x) = sin(2x) cos(3x) 45, f(x) = e** tan 3(x)

16, F(x) = &) 4. fr) == 48. f(x) = sin 2(3%)

(x2+2)Z sin(3x

49. f(x) = eos0) 50. f(x) = sin 3(cos(2x)) 51. f(x) = tan 4(1n(e5m(3")))



1. f'(x) = 8x(x? +3)3

4. f'(x) = 10x(x + 1)3/(2x3 + 3x2 + 4)?

ANSWERS

2. f'(x) = 5x(x®+ 5x2 +2)*(3x +10) 3. f'(x) = 3xVx2+2

5. f’(x) = \/ﬁ 6. fr(x) — 3x(x+2)
4 (x3+3xz+4)3
8 () =% +4 9 f1(0) =5
(x2+2)
1 f’(x)—M 12. f'(x) = _5(6x3+1)
. (2x5+6x2)4 3 W
2
14. f'(x) = M 15. f/(x) = 3(x2+3()xix14)—43)(x_1)
(2x3+4x)

17. /() =3 (x5 + 3x%)2 (vt

3

Wl

)

20. i) = (35 + 24%) 7 (2xF 4 1)

= g(x% + 4x§)

1 1
1.-5 4 8..-%
(Ex 24 2x 3)

1 5 1
x4+;x2

18. f/(x)

21 f/(x) = —4 (228 + 5x%)_5 €

)

R CIEONCEY

23. f(x) = -+ (2 +5x) "(x2+5)

26. f'(x) = —e*(e2* — 4e3¥)72(1 — 6e%) 27. f(x) = 220
29. f'(x) = 5sin *(x) cos(x) 30. f'(x) = 3tan 2(x) sec %(x)
32. f'(x) —M%“;m 33. f'(x) = 3¢~
35, f'(x) = m 36. f'(x) = 3 cos(3x)
38. f'(x) = sec 2(sin(x)) cos(x) 39. f'(x) = —3x?sin(x3)
41 fi(x) = J% 42, F'(x) = x(x2 + 3)3(x2 + 2)7[11x2 + 25]
44, f'(x) = 2cos(2x) cos(3x) — 3sin(2x) sin(3x) 45. f'(x) = 2% tan ?(x)[tan(x) + 3 sec 2(x)]

X[2 sin(3x)+3 cos(3x)]

ar. sin 2(3x)

f'(x) = 48. f'(x) = 6sin(3x) cos(3x)

50. f'(x) = 65sin(2x) cos(cos(2x)) sin %(cos(2x))

4(x+2)
7
1o = 33/x2+4x
10. f( ) 3x(x+1)
2x3+3x2+1
-2
13. (%) = ——0
3°|(2x—1)
s A4 (x=3)3
16. f/(x) = o
4
2 -1 2\5
19. f'(x) =5 %73 (1 + x3)
’ — 1 2 E -2
22. f'(x) = 2(2x3 + 3x )(3x 3 +6x)
25. f'(x) = 3(e* + e™¥)%(e* — ™)
, _ -6
28. f'(0) = Zin@o+moo)?
, __ 2arctan(x)
31 f(x) = 2T
34. f'(x) = cot(x)
37. f'(x) = —2sin (5x)
20, f'(x) = —>—
. f (X) - 1+(3x)2
43. f(x) = x(x3 +1) (x? +1)3[ x(x3+1)” 1+8]
3
x(x243) (11x2+25
o, ey < ) (022425
(x2+2)2
49. f'(x) = —4sin(4x)ecos“O
51. f'(x) = 12 cos(3x) tan ~(In(e5"G0)) sec *(In(esin@»))

“Only he who never plays, never loses.”
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