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Integrals 

Methods of Integration 

 

Integration by substitution : 

If we substitution (x) = t in an integral then  

(i)   everywhere x will be replaced in terms of new variable t. 

(ii)   dx also gets converted in terms of dt. 

Ex.1  Evaluate : 
2sec x

3 tanx+ dx 

Sol.  = 
2sec x

3 tanx+ dx  

 Let 3 + tanx = t 

  sec2xdx = dt =  
dt

t = n t + C = n|(3 + tanx)| + C 

Ex.2 Evaluate : 
x

1

1 e−+ dx 

Sol.   = 
x

1

1 e−+ dx  

= 
x

x

e

e 1+  

= 
( )x

x

d
e 1

dx

(e 1)

+

+   

= loge|ex + 1| + C 

Ex.3 Evaluate : 4tan x dx   

Sol. 4tan x dx = 2 2tan x.tan xdx  

 = 2 2tan x(sec x 1)dx−     

=  2 2tan xsec x dx – 2tan xdx  



CLASS 12  MATHS 

2 
 

 = 2 2tan xsec xdx  – 2(sec x 1)dx−   

=  
3tan x

3
– tanx + x + C 

Ex.4 Evaluate : 
4 2

x

x x 1+ +   dx  

Sol. We have, 

  =
4 2

x

x x 1+ +   dx =
2 2 2

x

(x ) x 1+ +   dx  {Put  x2 = t   x.dx =
dt

2
 } 

   = 
1

2 2

1

t t 1+ +    dt     

= 
1

2 22

1

1 3
t

2 2

  
+ +        

    dt   

 = 
1

2
.

1

3

2

   tan–1
1

t
2

3

2

 
+ 

 
 
 
 

   + C   

= 
1

3
 tan–1 2t 1

3

 +
 
 

   + C  

=
1

3
  tan–1

22x 1

3

 +
  
 

  + C. 

 

 


