3.4 The Chain Rule

Theorem. If u = g(z) is differentiable at = and y = f(u) is differentiable at g(x), then the
composite function F = f o g defined by F(xz) = f(g(x)) is differentiable at z, and F’ is
given by the product:

Leibniz Notation Prime Notation

% - %% F'(z) = f(g(x)) g'(x)

Example. Find F'(z) if F(z) = Va2 + 1.



Example. Differentiate y = sin(x?).



Example. Differentiate y = sin?(z).



Example. Differentiate y = (2% — 1)



1

Example. Find f/(.’L‘) if f(l‘) = {/ﬁ
x X



Exam
ple. Find
th i
e derivative of the f i
unction g(t) = <t_2 '
2t + 1)



Example. Differentiate y = (22 + 1)%(2® — 2 + 1)*



Example. Differentiate y = e*"®



Example. Differentiate f(z) = sin(cos(tanx)).



Example. Differentiate y = e
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Theorem. Let a > 0 with a # 1. Then
d

%(ax) = a"lna.

Proof.

Example. Differentiate g(x) = 2*

72

Example. Differentiate g(x) =5
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