Bob Brown
Math 251   Calculus 1   Chapter 5, Section 5
5
CCBC Essex

Chain Rule (Differentiation of a Composite Function)
Recall page 1 of Handout 3.4 where we learned that 
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Antidifferentiation of a Composite Function
Theorem:  Let g be a function whose range is an interval I, and let f be a function that is continuous on I.  If g is differentiable on its domain and if F is an antiderivative of f on I, then
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Recognizing 
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 in the Integrand
Exercise 1a:  Determine the following indefinite integral.
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Exercise 1b:  Determine the following indefinite integral.
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Multiplying and Dividing by a Constant
Exercise 2:  Determine the following indefinite integral.
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U-Substitution
U-Substitution is the answer to the question:  What if I don’t recognize 
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 in the integrand?  We’ll change the variable of integration, rewriting the integrand in terms of another variable, usually u (and du.)

The change of variables technique uses the differential.  Recall that if u = g(x), then 
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.  Thus, the integral 
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 takes the form 
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, which equals F(u) + C.
The main strategies of u-substitution are as follows.

1)  Let u be the inside function of the composition.
2)  Compute du.

3)  Multiply in a constant (and its reciprocal), as needed.

4)  Evaluate 
[image: image12.wmf]ò

¢

du

u

F

)

(

 = F(u) + C.

Exercise 3:  Determine the following indefinite integral.
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Let u =

    Then du =

Write 
[image: image14.wmf]ò

-

dx

x

2

3

 =        
[image: image15.wmf]ò

-

dx

x

2

3







      =
Check:  
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Exercise 4:  Determine the following indefinite integral.
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Let u =

    Then du =

Write 
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Exercise 5:  Determine the following indefinite integral.
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Exercise 6:  Determine the following indefinite integral.
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U-Substitution with Definite Integrals
1)  Let u be the inside function of the composition.

2)  Compute du.

3)  Adjust the limits of integration.

4)  Multiply in a constant (and its reciprocal), as needed.

5)  Evaluate 
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Exercise 7:  Determine the following definite integral.
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Then 
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Exercise 8:  Determine the following definite integral.
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Let u =
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Then 
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Exercise 9:  Determine the following definite integral.
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Then 
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