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In Algebra, we learned how to solve equations in quadratic form using u-substitution:
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	Original function.
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	Let 
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	Factor.
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	Solve for u.
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	Re-substitute.
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	Solve for x.


It is often necessary to do a u-substitution in order to evaluate an integral.

The trick to these is being able to identify one part of a function as the derivative of another part.
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	Original function.
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	Re-writing.
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	Substituting.
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	Integrating.
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	Re-substituting.


Identifying the derivative is not always so obvious.
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	Original function.
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	Re-writing.
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Solve the second one for what we have:


[image: image26.wmf]dx

x

du

3

4

1

=




	4. 
	
[image: image27.wmf]ò

du

u

4

1

)

cos(


	Substituting.
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	Integrating.
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	Re-substituting.


Example 2
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	Original function.
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	Re-writing.

	3. 
	
[image: image32.wmf]ò

+

xdx

x

x

4

2

1


	
[image: image33.wmf]dx

x

5

is almost the derivative of 
[image: image34.wmf]2

1

x

+



[image: image35.wmf]2

1

x

u

+

=



[image: image36.wmf]xdx

du

2

=


Solving the second for part of what we have:
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We still have to account for 
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	Substituting and simplifying.
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	Integrating.
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	Re-substituting, then simplifying.


Definite Integrals and Substitution – Two Methods

First, we can follow the full process of substitution and re-substitution, then use the original limits of integration to evaluate.
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	Original function.
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	Re-writing.
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	Substituting, ignoring the limits of integration.
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	Integrating, ignoring the limits of integration.
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	Re-substituting, replacing the limits of integration.
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	Evaluating.


The second method is to change the limits of integration when you substitute. Evaluate without re-substituting using the new limits.
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	Original function.
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	Re-writing.
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	Substituting, using the new limits of integration.
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	Integrating.
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	Evaluating.
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