
Rules of Integration 

Rule 1. Constant functions 

            ckxkdx ,   where k is any constant. 

Example 

Evaluate the following integrals 

(i)  dx7  

(ii)  dx
3

1
 

(iii)  dx 3  

(iv)  dx
7

10
 

(v)  dx0  

(vi)  dx
2

3
 

Solution: 

(i) cxdx  77  

(ii) cxdx  3

1

3

1
 

(iii) cxdx  3 3  

(iv) cxdx  7

10

7

10
 

(v) ccxdx  00  

(vi) cxdx  2

3

2

3
 

Rule 2: Power Rule 

             c
n

x
dxx

n
n 






 1

1

, provided that 1n . 

Example 

Evaluate the following integrals 

(i)  xdx  

(ii)  dxx2
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(iii)  dxx  

(iv)  dx
x4

1
 

(v)  dxx3
 

(vi)  dxx7
 

(vii)  dx
x

1
 

Solution: 

(i) c
x

c
x

xdx 





 211

211

 

(ii) c
x

c
x

dxx 





 312

312
2

 

(iii) cxc
x

c
x

dxxdxx 






 2
32

31
2

1

2
1

3

2

2
31

2
1

 

(iv) cxc
x

dxxdx
x







 





3

14
4

4 3

1

14

1
 

(v) cxc
x

c
x

dxxdxx 






 3
43

41
3

1

3
1

3

4

3

3
41

3
1

 

(vi) cxc
x

c
x

dxxdxx 






 7
87

81
7

1

7
1

7

8

7

7
81

7
1

 

(vii) cxc
x

c
x

dxxdx
x

dx
x




 



2

12
11

2
1

2
1

2
1

2

2
11

2
1

11
 

Rule 3: Constant Times a Function 

                         dxxfkdxxkf   , where k is any constant. 

   Example 

   Evaluate the following integrals 

(i)  xdx4  

(ii)  dx
x

5

2

 

(iii)  dxx3  
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       Evaluate the following. 

(i) dx
xx

x
 



73

32
2

 

(ii) 
 xx

dx
 

(iii) dx
x

x


5 3

2

73
 

(iv)   dxxx 3
1

54 1  

(v) dxxe x


2

2  

(vi) dxex x332

  

(vii) dxxx  532   

(viii) dxxx  212  

(ix) dx
x


12

1
 

(x) dxee xx

   1  

Solution: 

(i) dx
xx

x
 



73

32
2

 

Let 732  xxu , then 32  x
dx

du
 or  dxxdu 32   

  cxxcu
u

du
dx

xx

x





 73lnln

73

32 2

2
 

(ii) 
 



 xx

dx

xx

dx

1
 

Let xu 1 , then 
xdx

du

2

1
  or 

x

dx
du 2  

 
  cxcudu

uu

du

xx

du



 1ln2ln2

1
2

2

1
 

(iii) 
 







dx

x

x
dx

x

x

5
1

3

2

5 3

2

7373
 

Let 73 3  xu , then 29x
dx

du
  or dxxdu 29    or dxx

du 2

9
  
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(ix) 
 

dx
x

dx
x





 2

1

12

1

12

1
 

Let 12  xu , then 2
dx

du
 or dx

du


2
 

 
cuc

u
duu

du

u
dx

x
dx

x
























2

12
1

2
1

2
1

2
1

2
12

1

2

1

2

1

12

1

12

1
 

                 cx  2
1

12  

(x)  dxeedxee xxxx   1 1  

Let xeu  1 , then xe
dx

du
  or dxedu x  

    cecuduudxeedxee xxxxx  
2

3
2

3
2

1
2

1

1
3

2

3

2
1 1  

       Exercise 

        Evaluate  

(i) dx
x

x


ln
 

(ii) dxex x


434  

(iii)    dxex xx




2

12  

(iv)   dxxx 
42 3  

(v) dxxx  21  

(vi) dxxx 2
3

1  

(vii)   dxxx
243 2  

(viii)   dxee xx

 
3

1  

(ix) dxxex


12

 

(x) 
 

dx
x

x



43

2

8
 

(xi) dx
e

dx
x 1

 

(xii) 
 

dx
xx  ln1

1
 

(xiii)    dxeeee xxxx


 

2
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Revenue function 

The total revenue function  xR  is given, then the marginal revenue function MR , is the 

derivative of the total revenue function i.e., 
dx

dR
MR  . Since integration is the inverse of 

differentiation, therefore, the total revenue function is the integral of the marginal revenue 

function, 

                                    i.e.     kMRdxxR  

where k  is the arbitrary constant of integration, which can be evaluated from the fact that the 

total revenue  xR  is zero when the output is zero. 

Also we know that   pxxR  , where p  is the price 
 
x

xR
p  , which is the demand function. 

 

Example  

1. The marginal cost function of manufacturing x  shoes is 26106 xx  . The total cost of 

producing a pair of shoes is £12 . Find the total and average cost function. 

      Solution: 

     We know that  

                     TC
dx

d
MC   

    Thus   kMCdxTC  

                    kdxxx  
26106  

                   kxxxxC  32

3

6

2

10
6  

Where k  is the constant of integration. 

Also we are given when 2x , then   12xC  

k 32
3

6

2

4
102612  

   k 16201212  

       4k  

Preview from Notesale.co.uk

Page 22 of 31


