
Section 5.4   Fundamental Theorem of Calculus  (FTC) 

Let ( )g x be a continuous function over the interval [ ],a b .  Define ( ) ( ) [ ],
x

a
f x g x dx for x a b= ∈∫  

Fundamental Theorem Of Calculus (FTC) Part I: 
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Proof: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Ex: Differentiate the following functions: 
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d) ( ) ( )
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Fundamental Theorem of Calculus Part II:  ( ) ( ) ( ) ( ) ( )'
b

a
f x dx F b F a where F x f x= − =∫  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Ex: Evaluate the following: 
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0
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d) ( ) ( )
2

3

2 11

1 0
0x

x if x
f x dx where f x

e if x−−

 − ≤= 
>

∫  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Indefinite integrals: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Ex: Integrate the following: 

 a) ( )37 5 2x x dx− +∫  
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