4.5 INTEGRATION BY SUBSTITUTION

OBJECTIVES:  Use a change of variable (u-substitution) to evaluate an integral that contains a 

                             composite function.
Review:
1.  If 
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2.  If 
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 write an expression for the differential of u.

INTEGRATION USING CHANGE OF VARIABLES

Recall the chain rule for derivatives:  
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If we integrate both sides of this equation with respect to x, we obtain 
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Let 
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.  Then 
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.  Substituting into the previous integral, we have
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STEPS FOR FINDING AN INDEFINITE INTEGRAL USING U-SUBSTITUTION:

1.  Let 
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, where 
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 is the inner “nested” function of the integrand.

2. Compute du, the differential of u.

3. Substitute u and du into the integral.

4. Integrate with respect to u.

5. Substitute 
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 back into your answer.

6. Check your answer by differentiating.

Examples:
1.  
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4.  
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EVALUATE DEFINITE INTEGRALS USING CHANGE OF VARIABLE


Steps 1-3 are the same as for indefinite integrals



4.   Adjust the limits of integration to reflect the new u variable.



5.  Evaluate the new definite integral using the Fundamental Theorem of Calculus.  

     DO NOT replace u with g(x)!!!

6.  Do not check.  Remember that a definite integral has a numerical value.


Examples:
1.  
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4.  
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