
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Chain Rule

Independent variable
Recally Let y 7 x

dat Instantaneous rate of change of y
with respect to K

Q what happens when y can be expressed in

terms of a different independent variable

Motivalingt
A leaking oil well is spreading a c film

over a water surface At time t after the

start of the Leak the radius is 4T

Let A surface area of spill r radius of

spill and t time after start of leak

It can be a Function in r e t Is there

d A d A
a relationship between and Taear
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Observations
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conclusion

Rate of Change Rate A
Rate of change7 A with Changest A of r with

respect to t with respect respect toto r t

Chain Rule Form 1

y 7 u y is a function in u

U g x c u is a Function in t

dy dy du Clever Notation
Not really cancellationd c du DX of fractions

Example
1 y Tu dy
u z fan Gc
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Need to
switch
to x Lutz 2 taulx t 2 seckx

2 fair CK

z y Sec u
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Prime Notation
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Conclusion The Chain Rule tells us how to

differentiate compositions of functions

Zemarky

Y You can use either form The advantage of

Liebuiz notation is that it explicitly tells us

the relevant independent variable For example is

dyy equal to D
or date

3 We can extend the Chain Rule to compositions of
more functions For example

y 7 u

u gas dat dat dat dat
k h t

I
d
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Useful Standard Examples
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