
Section 3: The Fundamental Theorems of Calculus 
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Example 1: Using the Properties of Definite Integrals 
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The Two Fundamental Theorems of Calculus 

Theorem: The First Fundamental Theorem of Calculus. Let be a continuous 

function defined on an open interval containing the interval [ , . Define 

 for a x . Then F is a differentiable function on [  

and its derivative is , that is F x .
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Proof: Let be continuous and define f ( ) ( )
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Since f is continuous on the interval [ , , it achieves both a minimum value 

 and a maximum value (  on this interval. Let  and   
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Theorem: The Second Fundamental Theorem of Calculus. If  is a continuous 

function defined on an interval [ ,  and if F  is an antiderivative of  (so 

that F ), then∫ . 
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Proof: Since F  and  have the same derivative, there is a constant C 
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Corollary: Suppose is a continuous function defined on an interval [ , .  Then 
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Example 2: Evaluating Definite Integrals 
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Example 3: Evaluating Definite Integrals 
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Example 4: Evaluating Definite Integrals 
 

Evaluate
2

1

1 dx
x∫  

 

 

 

 

 



 

 

Example 5: Evaluating Definite Integrals 
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Example 6: Evaluating Definite Integrals 
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Example 7: Evaluating Definite Integrals 
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Example 8: Evaluating Definite Integrals 
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Example 9: Evaluating Definite Integrals 
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Example 10: Evaluating Definite Integrals 
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Example 11: Evaluating Definite Integrals 
 

Evaluate 4 2

4
3 sec d

π

π
θ θ

−∫  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Example 12: Evaluating Definite Integrals 
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Example 13: Evaluating Definite Integrals 
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Example 14: Evaluating Definite Integrals 
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Example 15: Using the Second Fundamental Theorem 
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Example 16: Using the Second Fundamental Theorem 
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Example 17: Using the Second Fundamental Theorem 
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