Section 3.5: Chain Rule

Question: How to find the derivatives of the following functions:

y = (2% + 422 + 12)'%; y = sec(12z?) + tan®(x) y=vVi+zx

Review of Composite Functions: co™? inner nfund‘“’"
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Conversely, if [f o g] (x) = sec(122?) then f(z) = S€CK and g(x) = 2%
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The CHAIN RULE: If the derivatives ¢'(z) and f'(x) both exist, and F = f o g is the composite
defined by /‘l/
F(z) = f(g(z))
then
Fl(x) = f'(g(x))d (2).

In Leibniz notation: If the dertvatives of y = f(u) and u = g(x) both exist then
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Generalized Power Rule




EXAMPLE 1. Find the de-;r"i-uuti'-ue: \ . 920172 _901
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EXAMPLE 2. Find F' and G' if

v w
F(x) = f(sinx), G(x) =sin{ f(z)),

where f(x) is a differentiable funection.

‘(Sin'l) . l“hx).= .F‘(Sl'nxl) . CoD X

F'ed) =%
G'0)= Cos (fr)) - £102

Note  gay= [esmle C )= (sin e £ 0



EXAMPLE 3. Let f(x) and g(x) be given differentiable functions satisfy the properties as shown in the

table below:
e[ @) [ F@ o) [ @)
—5 8 ‘ 3 ’ ‘ 12 )
3] 1 [(2)] -2

Suppose that h = fog. Find h'(1).
—

o) = £ (300)

()= §'(q0) 3'00
KWy = £'(gm) gty = £3) -\

= 1‘\2.534‘
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