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31.(A)    2tan tan
sec

sin cos tan

x x
I dx x dx

x x x
 

1
dt

t
,   where  tant x  

    1 22 2 tanI t C x C  

32.(C) Putting  
555

x
t , we have    

5 35 55 5 5 log5
x x x dx dt ,  

we get: 
   

   
55 5

3 3

1
5 . 5 . 5 1

log5 log5

x x x t
dx dt C  

 
 

55

3

5

log5

x

C  

33.(C) Putting sin x t in the given integral, we get: 
         


  

22 2 2 2

2 4 2 4

1 1 1 2t t t t
dt dt

t t t t
 

   
         
 1

2 2

2 6 2
1 6 tan

1
dt t t C

tt t
       

1 1sin 2 sin 6 tan sinx x x C  

 

34.(C) The anti-derivative of    2xf x e  is given by         2 22x xg x f x e dx e C  .... (i) 

 The curve  ( )y g x  passes through the point (0, 3).     03 3 1e C C    

Putting C = 1 in (i), we get:     22 1xg x e  

35.(A) We have     1tanf x xdx C   


1 1
tan

2 1

x
x x dx C

x
  


2

1
2

1 2
tan

2 1

t
x x dt C

t
, where  2x t  

   
  


2

1
2

1 1
tan

1

t
x x dt C

t
    1 1tan tanx x t t C     1 1tan tanx x x x C  

 Since  ( )y f x passes through (0, 2). Therefore,  2C . 

 Hence,        1 1tan tan 2f x x x x x  
 

36.(C)    
      2 21

1 2 1
2

f x x x dx x x dx  

 Put  21 x t  to get:     
     

3 23 2 21 2 1
1

2 3 3
f x t C x C ;         

7 8
0

3 3
f C  

37.(C) Let  1
xe C  and  2

xe C  be the two antiderivatives. 

 Then difference between them is 1 2C C  which is fixed and equal to 2. 

38.(B) Differentiate on both sides to get    sin x
f x

x
 

39.(D) 
       

   
 

2

2 2

2sin 2cos4 1
sin cos

cot tan sin

xx
I dx x x dx

x x cos x x
 

    
 

   
          
 
 

 
2 2 21 cos 2 1 1 1

sin 2 . log
cos 2 2 2 2

x t t
x dx dt t C

x t
 

  
2cos 21

log cos2
2 4

x
x C  

40.(AB) Put    2sin 2sin cosx t x x dx dt             


 1 1 2
2

1 1
sin sin sin

2 21

dt
I t C x C

t
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41.(B) 
 

 
 

 

   
1 sin cossin cos

.
1 sin cos 1 sin cos

x xx x dx
x x x x

  

 
 1 sin cos sin cos

1 1 2sin cos

x x x x dx

x x

 


            
1 1

1 sin cos sin cos
2 2

x x dx x x x C  

42. (i) Let (2 1) and proceedx A x B     (ii) Let 3 2 (2 4) and proceedx A x B     

(iii) Let 1 (2 1) and proceedx A x B     (iv) Divide N by D and proceed 

(v) Divide N and D by 2cos x  and proceed 

43. (i)  Put 
2

2
1 tan / 2cos
1 tan / 2

xx
x





 

 (ii) Let 3sin 2cosx x (3cos 2sin ) ( 3 sin 2cos ) and proceedA x x B x x      

(iii) 2 + 3cosx = (sinx + 2cosx + 3) + m(cosx – 2sinx) + n 

  Comparing coefficients of sinx, cosx and const. term,we get :  

  2 = 3 + n ; 3 = 2 + m ;  – 2m = 0    
3 6 8

; ;
5 5 5

m n       

   
3cos 2 6 3 cos 2sin 8

sin 2cos 3 5 5 sin 2cos 3 5 sin 2cos 3

x x x dx
dx dx dx

x x x x x x
 

  
          

   = 
6 3 8

log|sin 2cos 3|
5 5 5 sin 2cos 3

dx
x x x

x x
   

   

  Let  1 sin 2cos 3

dx
I

x x


    

  Put 
2

2 2

2tan / 2 1 tan / 2
sin ; cos

1 tan / 2 1 tan / 2

x x
x x

x x


 

 
 and Let tanx/2 = t 

   
2 2

2 2 2

sec / 2 sec / 2
sin 2cos 3 2 tan 2 2tan 3 3tan / 2 tan 2 tan 5

2 2 2 2

dx x dx x dx
x x x xx x x

 
 

     
   

  Substitute 2 1
1

1 tan / 2
tan sec 2 tan

2 2 2

x x x
t dx dt I c  

       
 

  

(iv) 
   2 2 24sin 9cos 12sin cos2sin 3cos

dx dx

x x x xx x


 
    

Divide N and D by 2cos and proceedx  

(v) 
  2cos sin 2cos cos sin 2cos

dx dx
x x x x x x


     

Divide N and D by 2cos and proceedx  
 

44. (i) 
2 2 2 2

4 4 4 4

1 2 1 1 1 1

2 2 21 1 1 1

x dx x dx x x
dx dx

x x x x

 
  

          

(ii) 
2 2

4 4 4 4

1 2 1 1 1 1

2 2 21 1 1 1

dx dx x x
dx dx

x x x x

 
  

          
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(iii) 
2

2 4

tan .sec .2
tan

1 tan 1

x x t t
x dx dx dt

x t
 

     [Put tan x = t2        sec2x . dx = 2tdt] 

  = 
2 2

4 4

1 1

1 1

t t
dt dt

t t

 


      

(iv) Substitute cot x = t 2 and solve. 

(v) 
 

 
2 24

4 4 4 4

1 tan secsec

sin cos 1 tan 1 tan

x xdx xdx
dx

x x x x


 

      [Put tan x = t          sec2xdx = dt] 

  = 
 2

4

1 .

1

t dt

t



   Divide N and D by 2t  and proceed. 

 

45. (i) Apply By-parts taking log(1 + x) as first part. 

     
2 21

log 1 log 1 log 1
2 2 2 4

x x x
x x dx x x c          

(ii) Apply By-parts taking log x as first part. 
2

log log 1x x
dx c

x xx
     

(iii) 
  2

2

1 sin
sec tan sec

1 sin cos

x xx
dx dx x xdx x x xdx

x x


  

     

  Apply By - parts taking ‘x’ as the first part in both the integrations.  

   tan |sec | sec |sec tan |x x n x x x n x x c        

(iv) Apply By - parts taking cos (log x) as first part and dx as second part.  

         cos log cos log sin log
2

x
x dx x x   + c 

(v) Apply By - parts taking 2 2log x x a   
 

 as first part and dx as second part. 

(vi) Put logx = t    x = et     dx = et . dt 


     2 2 2

log . 1 1

11 log 1 1

t
tx t e

I dx dt e dt
tx t t

 
         

   = 
1 1 log

te x
c c

t x
  

 
 


