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The Fundamental Theorem of Calculus describes an important and surprising connection between integrals and derivatives.

The Fundamental Theorem of Calculus, Part 1

If  
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  is continuous on  
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 , then the function  
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  defined by
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is continuous on  
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  and differentiable on  
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 , and  
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Remark:  Because of the relation given by the Fundamental Theorem between antiderivatives and integrals, the notation  
[image: image8.emf]

fxdx

  is traditionally used for an antiderivative of  
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  and is called an indefinite integral. Thus 
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The Fundamental Theorem of Calculus, Part 2

If  
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  is continuous on  
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 , then 
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or 
 where  
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  is any antiderivative of  
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 , that is,  
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 .
 Algebraic Properties of the Definite Integral 

Suppose that all of the following integrals exist. Then
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 , where  
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  is any constant
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  is any constant
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  where  
[image: image25.emf]c

  is a number between  
[image: image26.emf]a

  and  
[image: image27.emf]b

 .     
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EVALUATING THE DEFINITE INTEGRAL
Example:
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Example using one of the methods for u-substitution:
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                     Let  
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                     Taking the derivative:  
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                     Solving for  
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 :  
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                     The limits also have to be rewritten in terms of  
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                     Rewrite the original problem in terms of  
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 :
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    (NOTE:  Do not rewrite in terms of  
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 .  Use as is.)
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The Average Value of  
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  over  
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If  
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  is continuous on  
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 , we define the average value of  
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Example:
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   on the interval  
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Section 6.5 Practice Problems (in-class)
Show the steps in your work prior to your answer.  Just an answer is unacceptable.
The answers have been provided to confirm your work.
1.  Evaluate the definite integral.
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2.  Evaluate the integral using u-substitution.
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3. Find the average value of  
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x3

 on  
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