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101 Problems in Calculating Derivatives Using the Chain Rule with Solutions
(Part 5)

SET 1 SOLUTIONS

1. f'(x) = 4(x? +3)32x = 8x(x? + 3)3.
2. f'(x) =3(x*+ 2)%236 =3x(x% + 2)% = 3xVx2 + 2.

3 f'(x) =503+ x2+2)*Bx?+2x) =53+ x2 +2)*x(Bx + 2) =
=5x(x3+ x?2+ 2)*(3x + 2).

4. f'(x) =3(x> + x* + 4)5(3x2 +2x) = 3(® +x* + 4)§x(3x +2)=
= S?x GBx+2)(x3+x%+ 4)§ = %x Bx +2)Y (x3 + x2 + 4)2.

5. f'(x) = =3(x2+2)*2x = —6x(x?2+2)™* = i

Tzt

6. f'(x) = —2(x*+x*+ 1)_%(3x2 +2x) = —2(x +x* + 1)"%x(3x +2) =
—x(3x+2) _ —x(3x+2)

3 31,2:1)3
2(x3+4x2+41)2 2V (HXEHD

7. f(x) = —(x5+1x2)3 = x> +x3)3%> f'(x) = -3(x°> + x2)~*(5x* + 2x) =
—-3x(5x3+2)
(x5+x2)* °

= —=3(x>+x2)*x(5x3 +2) =

Remark: | highly recommend that if the quotient rule can be easily avoided and turned into a
power rule, as in this problem, you convert the original function.

8. f(x) = L = (x*+ x)‘g = f'(x) = —S(x* + x)_%(4x3 +1) =
(x*+x)6
_ -5(4x3+1)  -5(4x3+1)

i1 — ~6 .
6(x*+x) 6 6y (x*+x)11



9. f(x) = ——5= (x5 +x)7 = f(x) = —2(x5 + x2) 7 (5x* + 2x) =

(x5+x2)7
—3x(5x3+ 2
= —g(x5 + xz)_gx(Sx3 +2) = —37x(x5 + XZ)_g(5x3 +2) = ( 10) =
7(x5 + x2)7
_ —3x(5x3+2)
75 +a2)10

— /2 — (42 2 ' _1(2 A x . x
10. f(x)— X +3—(X +3)2$f(x)_5(x +3) 22x_(x2+3)%_m_

Remark: If the original function uses a radical sign, always convert it to using the exponential
notation before finding the derivative function.

11 f) = Va3 +x2 +4 = (x3+x% + 4)% = f'(x) =33 +x* + 4)"%(3x2 +2x) =
x(3x + 2)

4(x3 + x% + 4)4

= %(x3 +x?% + 4)_%x(3x +2) = %x(x3 + x% + 4)"%(39( +2)=
x(3x+2)

- 4% (x34x2+4)3’

12. f(x) = QT+ 207 = (2 + 025 = (P +x)5 =
= f'(x) = 2(x* + X)3(2x 4 1) = 23D _ 20x+D)

1= .3 .
3(x2+x)§ 3Vx2+x

13. f(x) = (Vx3 + 4)3 = ((x3 + 4)%)3 = (x3+ 4)% = f'(x) =3(x3 + 4)%3x2 =
= gxz\/x3—+4.

-1 -1

14, =l (- DT ) =Y x— 1) = .
f(.X') m (x—l)% (x ) 3 f(X) 3(x ) 3 3(x_1)% 3W

Y __ 1 _ .3 - 102 — _5(+3 ~Zra.2 —
15. f(x)—m—(x3+x);—(x +x)72= f'(x) = —(x° +x)2@x* + 1) =

_ —5(3x2+1) _ -5(3x2+1)

2(x3+x)% 24/ (x3+x)7.

16. f'(x) = 3 (x2+3)2 <2x(x+1)—(x2+3)) _3 (x2+3)2 (2x2+2x—x2—3) _ (x2+3)2 (x2+2x—3) _

x+1 (x+1)2 x+1 (x+1)2 x+1 (x+1)2
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“Only he who never plays, never loses.”
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