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Review — Composition of Function

Given: f(x)=+/x g(x)=x>+1 find f(g(x))

Given: h(x)=(x"-1)"" if h(x)= f(g(x)) determine f(x) and g(x)

Tip: Pick an inner function such that the outer function has a SIMPLE derivative.



Differentiating Composed Functions

must take the derivative of BOTH inner and outer functions
Chain Rule

if A(x) 1s in the format f(g(x)) then | 2'(x) = f'(g(x))-g'(x)

ex: h(x) =+/x" +1

Sh'(x) =

x +1




Chain Rule with u-Substitution

ex. differentiate h(x) = (x’ —1)'" define inner function as u: wu=x" —1

re-visit: A(x) =+/x° +1 - S

=300x” (x° —1)”

Chain Rule X

(outer)' - (inner)' x°+1

h'(x) = f'(g(x))g'(x)




Chain Rule - examples

ex. find d—y of y = e2* Chain Rule
X (outer)' - (inner)'
h'(x) = 1'(g(x))-g'(x)
Product Rule
_[H yi=r'g+ig
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ex. find y' ofy:(l—x)2 =1u

Chain Rule: Product Rule:

=-2 (I-x)

—2(1—x)




Do: findy' of y=e"

Do: find y' of y = e

Practice

where k 1s a constant

= ke™

Chain Rule

(outer)' - (inner)'

h'(x) = f'(g(x))-g'(x)




More Chain Rule Examples

ex. find /'(x) when f(x) =

i/ x*+x+1
Chain Rule —|— 2x+1
(outer)' - (inner)' 3 i/(x2 +x+ 1)4
h'(x) = f'(g(x))-g'(x)




Chain Rule with Product Rule

ex. findy' of y=(2x+1)x"

=10x"2x+1D)*%+ 4x’2x+1)°




Chain Rule with Quotient Rule

9
t—2
ex: find derivative of g(¢) = (—j
2t +1

=45(t-2)°
(2t+1)"




