Chapter 2.3 – Product Rule

Before discussing the product rule, here are some properties of limits, the proof of which will be left to more advanced courses

	Properties of Limits

For any real number a, suppose that f and g both have limits that exist at x = a
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	The Product Rule

If 
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Restated in Leibniz notation,

If u and v are functions of x, 
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Proof of the Product Rule (see page 85)
Suppose 
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	Just like multiplying by 1 is a powerful tool in math, so is adding 0

In this case, 
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Who said mathematicians aren’t creative?  (
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 EMBED Equation.3  [image: image16.wmf]
	Next, we’ll factor out 
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[image: image18.wmf])

(

x

f

 from the last two terms of the numerator



[image: image19.wmf])

(

)

(

)

(

)

(

)

(

)

(

lim

)

(

lim

)

(

lim

)

(

)

(

lim

)

(

)

(

)

(

)

(

)

(

)

(

lim

0

0

0

0

0

x

g

x

f

x

g

x

f

h

x

g

h

x

g

x

f

h

x

g

h

x

f

h

x

f

h

x

g

h

x

g

x

f

h

x

g

h

x

f

h

x

f

h

h

h

h

h

¢

+

¢

=

ú

û

ù

ê

ë

é

-

+

+

+

ú

û

ù

ê

ë

é

-

+

=

þ

ý

ü

î

í

ì

ú

û

ù

ê

ë

é

-

+

+

+

ú

û

ù

ê

ë

é

-

+

=

®

®

®

®

®


Examples
a) Differentiate 
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b) Find the value of 
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c) Find an expression for 
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This is called the extended power rule for three functions


d) Differentiate the rational function 
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 by using the product rule.

The Power of a Function Rule for Integers

	If u is a function of x, and n is an integer, then 
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In function notation, if 
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We will prove a more general statement of this (the Chain Rule) in section 2.5.


Examples
Determine 
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