
4.4 The Fundamental Theorem of Calculus 

The Fundamental Theorem of Calculus (TFToC) – If a function f is continuous on the closed interval [a, b] 

and F is an antiderivative of f on the interval [a, b], then
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Examples: Evaluate. 
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Examples: Find the area of the region bounded by the graphs of the equations. 
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The Mean Value Theorem for Integrals – If f is continuous on the closed interval [a, b], then there exists 

a number c in the closed interval [a, b] such that 
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Definition of Average Value on an Interval – If f is integrable on the closed interval [a, b], then the 

average value of f on the interval is 
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Examples: Find the value(s) of c guaranteed by the MVTfI for the function over the given interval. 
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Examples: Find the average value of the function over the given interval and all values of x in the interval 

for which the function equals its average value. 
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The Second Fundamental Theorem of Calculus – If f is continuous on an open interval I containing a, 

then, for every x in the interval    
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Examples: Use the Second Fundamental Theorem of Calculus to find F’(x). 

1.  
2

21 1

x t
F x dt

t


   

 

 

 

2.  
2

32

1x

F x dt
t

    

 

 

 

 

3.  
sin

5

0
3
x

F x t dt    

 

 

 


