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Area and Average Value of a Function 
 
The following formula evaluates the area between two curves ( )xf  and ( )xg  bounded by lines 

 and   ax = .bx =
 

( ) ( )dxxgxfA
b

a
∫ −=  

 
The absolute value takes care of both conditions  ( ) ( )xgxf ≥  or ( ) ( )xfxg ≥   

on .  If one of the functions [ ba, ] ( )xf  or ( )xg  is equal to zero, then  
  

( )dxxfA
b

a
∫=  or ( )dxxgA

b

a
∫=  will be the area under a curve on [ ]ba, . 

 
 
 
Example 1: 
 
Find the area under the curve ( ) 23 −= xxf , 2−=x  and .4=x  
  
Solution: 
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Example 2: 
 
Find the area under the curve ( ) 23 −= xxf , 2−=x  and .4=x  
  
Solution: 
  
Since the absolute value is given here, we must find out the signs of ( )xf  on the given interval. 
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2,023 ==− xx   

( ) 0pxf  on ⎟
⎠
⎞

⎜
⎝
⎛−

3
2,2   and ( ) 0≥xf  on ⎥⎦

⎤
⎢⎣
⎡ 4,
3
2

, hence 

trade of this review is strictly prohibited. 
 



Business Calculus 1 – Ch 4: The Concept of Integration 
Area and Average Value of a Function  

 

Page 3 of  4 
Copyright © 2003-2004 preptests4u.com.  All Rights Reserved. 

This Academic Review is brought to you free of charge by preptests4u.com.  Any sale or 

( ) ( ) ( )∫∫∫ −+−−==
−−

4

3
2

3
2

2

4

2

2323 dxxdxxdxxfA  

To evaluate these integrals, follow the solutions in Example 1. 
 
 
 
 
Example 3: 
 
Find the area under the curve , ( ) 232 +−= xxxf 1−=x  and .2=x  
  
Solution: 
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Example 4: 
 
Find the area under the curve ( ) 232 +−= xxxf , 1−=x  and .3=x  

  
Solution: 
 
Since the absolute value is given here, we must find out the sign of  ( )xf  on the given interval. 
 

( )( ) 2,1,021232 ===−−=+− xxxxxx   
 

( ) 0pxf  on   and ( 2,1 ) ( ) 0≥xf  on [ ] [ ]3,21,1 U−  
 
Hence, 

  ( ) ( ) ( ) ( dxxxdxxxdxxxdxxfA ∫ ∫∫∫ +−++−−+−==
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To evaluate these integrals, follow the solutions in Example 1. 
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Example 5: 

Find the area bounded by ( ) .3,0,1 Lnxx
ex
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Solution: 
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Let 
xexu += , ( )dxedu x+= 1 , ( ) ( ) 333,10 LnLnuu +==  

Hence, 
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Exercise: 

Find the area bounded by ( ) .3,0,1 Lnxx
ex

exf x
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Average Value of a Function 
 
 
Average value of a function is defined as: 

( )dxxf
ab

f
b

a
ave ∫−

=
1

   

  
Example 6: 
 
Find the average value of  on ( )xf [ ]3,2−  
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Solution: 
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Evaluations of these integrals are very straight forward.  However, it is absolutely important to 
identify the signs of  on the given interval before any attempt to do the integration. ( )xf
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