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4 Definite Integrals  RC 

If ( )F x  is an integral of ( )f x , then we define: 

( ) ( )[ ] ( ) ( )= = −∫
b b

aa
f x dx F x F b F a  

where a and b are called the limits of the integral. 

Stated simply: 

 Work out the integral as normal, leaving out the constant of integration. 
 Evaluate the integral for x b=  (the upper limit value). 
 Evaluate the integral for x a=  (the lower limit value). 
 Subtract the lower limit value from the upper limit value. 

Since there is no constant of integration and we are calculating a numerical 
value, this is called a definite integral. 

EXAMPLES 

1. Find ∫
3 2

1
5x dx . 

( ) ( )

33
3 2

1
1

3 3

2 5
3

5 1
3 3

55
3

5 3 5 1
3 3

5 3

45 43 .

xx dx  =   

   
= −   
   

= × −

= − =

∫  

2. Find ( )+∫
2 3 2
0

3x x dx . 

( )
4 3

2 3 2
0

4
3

4 4
3 3

2

0
2

0

16
4

33
4 3

4

2 02 0
4 4

8 0

4 8 12.

x xx x dx

x x

 
+ = + 

 

 
= + 
 

   
= + − +   
   

= + −

= + =

∫

 



Higher Mathematics  Integration 

 Page 8 CfE Edition hsn .uk.net 

3. Find 
4
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5 Geometric Interpretation of Integration  A 
We will now consider the meaning of integration in the context of areas. 

Consider ( )
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On the graph of 24y x= − : 

 

The shaded area is given by ( )−∫
2 2
0

4 x dx . 

Therefore the shaded area is 1
35  square units. 

In general, the area enclosed by the graph ( )y f x=  and the x-axis, between 
x a=  and x b= , is given by 

( )∫
b

a
f x dx . 
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