






























Q Some examples using fig 580 1

Chain Rule

Recall I Csinixi Cos x

f Cosas Sinixt

I Ctann Sec x

To figure these out we used
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Q What else can we use this limit for

Ex Ey Sinax
3

Find dm sign
0

1 in here

L s

7 1
sin É

I sing3

so as x of



him tan't
Gm

Sinixt
x o 4x

Cos it 4 X

him
o I
I

m
l I I

Cosio 4 1

The Chain Rule

E Suppose y x2 x til Find y

One approach Expand everything out then
take derivatives Another way

Note If gox x xt i fix X then

Y x2 x i fig in fogies
f composed with g

Idea The Chain Rule helps us take derivatives

of composite functions by writing it in

terms of the initial pieces



Chain Rule

If fog x fights flight girl

figixi figiel derivative of the outerw
w

outer inner function evaluated at the inner times
the derivative of the inner function

Ex Suppose y x Xt Find y y fight
outer fix x

inner gox x2
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Ex y e
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Find y

Outer fix ex
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Ex y sin X Find y Y figixi w



outer fix x2

inner gex sin

fix 2x

g x cos x

y firgix g ex 2 Sinixt Cosix

or

Y f sin exit sin x i use Product rule

Y't f Sinixt sin x t f sin xi Sinai

coset sin x Sin X Cosi x 2 Sin Ixicosa

Note Sometimes we use the Chain Rule combine
with the Product Rule QuotientRule Or
even both
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Or we can try using it with Quotients

Ex Suppose the position of a particle is given

by sit
44th Find its velocity

Sof First we remember that with S it

sits ft w
outer fit t
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Recall We have seen that

flex ex

Q What is the derivative of ax for a o

Y X This tells us

Inlet X

elm X

They are inverses
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