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Unit 2: Differentiation
2.5 The Chain Rule

The Chain Rule — for composite functions

If h(x) = f(g(x)), then

d [f(g))]

- = f'(g(0) - g'G0)

ie. the derivative of the outer function times the derivative of the inner function

ex.y = (x2 +1)3

dy _ , d[x*+1]
a = 3(X + 1) . a
=3(x% + 1)%2(2x)

= 6x(x? + 1)?

ex.f(x) =vV3x2 -2

rewrite: f(x) = (3x2 — 2) '/

2 _
F10) = %(sz —2)s ':—x[gx ?

= %(sz —2)"2 (6x)

a 3x
3x2 -2
ex.
fG) = (2x3 + x)2
rewrite:

flx) =-22x3+x)72
fl(x) =42x3 +x)73(6x% + 1)

4(6x*+1)
(2x3 + x)3

ex.y = sin(x? + 2)

dy )
i cos(x“ +2) (2x)

=| 2x cos(x? + 2)|
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ex. f(x) = (x3 +x)°(x? + 2) * product rule first, then chain rule within

F(x) = (x® 4+ x)°Q2x) + (x? + 2)[5(x + x)*(3x? + 1)]

GCF
= (3 + 032 +2x)(2x) + 5(x% + 2)(3x? + 1)]
= (x3 + x)*[2x* + 2x% + 15x* + 35x% + 10]
=[(x3 + x)*(17x* + 37x? + 10)
ex. f(x) = cos(\/x2 + 2) * double chain rule
f'(x) = —sin (\/xz + 2) : (% (x% + 2)_1/2> - (2x)
= sin(vx2 + 2)
1T ez

ex.
f(x)=V2x +3(x%+1)

= 2x+3)BE2+1)

f'(x) =(Q2x+ 3)1/3 2x)+ (x?+1) (% (2x + 3)‘2/3) (2)

= 2(2x +3)"/3 [(Zx +3)x +%(x2 + 1)]

2
220 4304 510) 4

C @x+3)s *3

_2(6x*+9x +x* +1)

~ 3¥(2x+3)2

2(7x%2 +9x + 1)
33/ (2x + 3)2

Practice Questions
Pg. 130/ # 7 —10, 11 — 29 (odd), 43 — 55 (odd), 61, 63, 73
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