
Q.1

Sol. I = dx
x x xcot .cot .cot
2 3 6



   = 
x x xtan .tan .tan dx
2 3 6

 
x x x
2 3 6
 

x x xtan tan
2 3 6

    

x x xtan tan
2 3 6

    

or  
x xtan tan x2 3 tanx x 61 tan tan

2 3






or  
x x x x x x

tan tan tan tan tan tan
2 3 6 2 3 6
  

or I = x x xtan tan tan dx
2 3 6

    

       = 

x x xn sec n sec n sec
2 3 6 c1 1 1

2 3 6

     
          

  
  

or x x xI 2 n sec 3 n sec 6 n sec c
2 3 6

                  
  



= 
2

2 2

xsecx 2tan . dx
2 x x2 sec 2 sec

2 2
          



=  
2

4

x xtan sec
2 2 dx

x4 sec
2




put  2 x
sec t

2


or 2sec
x
2  × sec 

x
2  tan 

x
2  × 

1
2 dx = dt

or 2 x x
sec tan dx dt

2 2


= 
2

dt

4 t


= 
1 tsin c

2
     

or  1 21 xI sin sec c
2 2

       Ans

Q.3

Sol.
2

1 xn n
1 x dx

1 x

   
    


 

put 1 xn t
1 x
    



2
1 x (1 x) (1 x)( 1) dx dt
1 x (1 x)
          



      = 2
11.dt dt
t

 

      = 
1t c
t

 

or  
x xx eI c

e x
           

Q.5

Sol. I = 
sin(x a) dx
sin(x a)




  = 
sin(x a) sin(x a) dx
sin(x a)sin(x a)

  
 

  = 
2 2

sin(x a) dx
sin x sin a






  = 
2 2

sin x cosa dx
1 cos x sin a 

  – 
2

cos xsin a dx
sin x sin a



  =  
2 2

sin x cosa

(1 sin a) cos x 
  – 

2 2

cos xsin a dx
sin x sin a



I = I1 – I2

I1 = 
2

sin x cos a dx
cos a cos x

 I2 = 
2 2

cos xsin a dx
sin x sin a



put cos x = u put sin x = v

– sin x dx = du cos x dx = dv

= – cos a
2 2

du

cos a u
  =

2

sin a dv

v sin a


= – cos a sin–1 
cos x
cosa

 
   = sina 2 2n sin x sin x sin a 



= 
3

5
3 2
(t 1) 6t dt

t (t 1)



= 
2 3

2
t (t 1)6 dt

t 1



= 
5 2

2
t t6 dt
t 1



= 
2 3

2
(t 1)(t t 1) (t 1)6 dt

t 1
    



= 3
2

(t 1)6 (t t 1) dt
t 1
     

=  
4 2

2 2
t t 1 2t 1

6 t dt dt
4 2 2 t 1 t 1

 
      

  

= 
4 2

2 1t t 1
I 6 t n(t 1) tan t c

4 2 2
 

       
 



Q.8

Sol. I = 1 xsin dx
a x





put  x = a tan2 

dx = a 2 tan    sec2  d

   = 
2

1
2

a tansin
a a tan

 
  a.2tan  sec2 d

  = 1 22a sin (sin ) tan .sec d    

  = 22a .tan .sec d   

  = 2a  2 2. tan .sec d 1. tan sec .d d            

  = 2a  tdt ( t.dt)d       put tan  = t

  = 
2 2t t

2a . .d
2 2

 
   
 

 sec2 d = dt



put nx = t = x
1

dx = dt

I = tan t.tan(t n2) tan( n2) dt  

I = (tan t tan( n2) tan(t n2))dt    

= nsec t – t tan(n2) – n sec(t – n2) + c

= n (sec(nx)) – n(x). tan (n2) – n x
sec n c

2
       



Q.11

Sol. I = 
22

3 4 21

(x 1)dx
x 2x 2x 1



 


  = 
22

1
5

2 4

(x 1)dx
2 1x 2
x x



 
  = 

3 52

2 41

(x x )
2 2x x

 

 



 
 dx

put 2 – 2x–2 + x–4 = t2  (x–3 – x–5) dx = 
1
2  tdt

when x = 1  then t = 1

&

         x = 2    then     t = 
5
4

I = 
5 / 4

1

1 t dt
2 t  = 

1 5 11
2 4 8
   
 

I = 
u 1
v 8
   then 11000

8
  

    
 = 125 Ans

Q.12

Sol. Given  
d

dx (h(x)) = – 
sin x

cos (cos x)



    =
/ 2

3 3

0
sin xdx a




/ 2

3

0
cos xdx 3a




/ 2

2 2

0
sin x cos x dx 3a




/ 2

2

0
sin x cos x dx





    = 32 2a . 3a
3 3
 

/ 2
2

0
(1 cos x)



  cos x dx + 3a2
 

/ 2
2

0
(1 sin x)sin x dx





     = 
2
3  (1 + a3) + 3a 

21
3

  
 

 + 3a2 
21
3

  
 

I1 = 
2
3  + 

32a
3

 + a + a2

now

I2 = 
/ 2

0
x.cos x dx



   x. sin x 
/ 2

0

/ 2
sin x dx

0


 

I2 = x sin / 2 / 2
cos x

0 0
 



I2 = 1
2



therefore  I = I1 – 2
4a .I

2

               2 =
3 2

22 2a 4a 2a a
3 3 2 2

             

               2 = 
32 2a

3 3
  – a + a2  2a3 + 3a2 – 3a + 2 = 6

2a3 + 3a2 – 3a – 4 = 0 
a1

2

3

a
a

so 
1 2 3

1 2 2 3 3 1

3a a a
2

3a a a a a a
2

      
 
    
  

    (a1 + a2 + a3)2 = 2 2 2
1 2 3a a a  + 2(a1a2 + a2a3 + a3 a2)

a1a2a3 = 2  
21
4

Q.15

Sol. u = 
2/ 4

0

cos x
sin x cos x

  
   dx



= 
2 22 2

2 20 0

x x 4 42 dx 0 2 dx
x 4 x 4

 
 

  

=
2 2

2

20 0

12 x 4 dx 8 dx
x 4

 
 

= 2 
2 2

2

20 0

1x 4 dx 8 dx
x 4

 
 

= 2 
2

2

0

x 4x 4 n(x x 4)
2 2

      
  – 8 n 

2
2

0
(x x 4) 

= 4 2 4 n( 2 1)   Ans

2 2 2 2xa x dx a x
2

    +  
2

2a n x x a c
2

  

2 2
2 2

1 dx n(x x a ) c
x a

   
 

Q.18
7 6 5 3 22

2
2

2x 3x 10x 7x 12x x 1dx
x 2

     


Sol. I =
7 5 32

2
2

2x 10x 7x x dx
x 2

  
  +

22

2
2

3x 12x 1dx
x 2





 


  = 0 + 2
6 22

2
0

3x 12x 1dx
x 2
 


  = 
2 42

2
0

3x (x 4) 12 dx
x 2

 
  =

2
2 2

2
0

12 3x (x 2) dx
x 2

    

=
2

4 2
2

0

12 3x 6x dx
x 2

    

= 
25

3 1

0

3x 1 x2 2x tan
5 22

     
  



Q.20
11

2
0

sin x dx
x x 1



 
Sol. Put x = sin2

  dx = sin2 d

I = 
/2

4 2
0

( sin2 ) d
sin sin 1

  


  ...(1)

I = 
/ 2

4 2
0

sin2
2 d

cos cos 1


   
  

 

  = 
/2

2 2 2
0

sin2
2 d

(1 sin ) (1 sin ) 1


   

  
      = 

/ 2

4 2
0

sin2
2 d

sin sin 1


   

  
  ...(2)

(1) + (2) /2

2I = 
/ 2

4 2
0

sin 2 d
2 sin sin 1

 


  
put  sin2

  = t

2I =
1 1

22 20 0

dt dt
2 t t 1 2 1 3t

2 2

 


        
   

 

2I = 2.
2 3
  tan–1 

1

0

1t .2
2
3

      
 
 
 

2I =  
2
63

  
 
 

  I = 
2

6 3


 Ans



I = 8


 n2  Ans

Q.22

Sol. Let I = 
1/ n

1
n

(2007sin x) | x | dx
  + 

1/ n

1
n

(2008cos x) | x | dx


odd vanish

I = 
1/ n

1
n

(2008cos x) | x | dx
 = 

1/ n

0

2 ((2008)cosx)xdx

  = 2. 2008 
1/ n

0

x.cos x dx

  = 2. 2008 
1/ n

1/ n

0
0

x.sin x sin xdx
 

 
  

  = 2.2008
1 1 1sin cos 1
n n n
    

put n =
1
y

= 2.2008 2y

ysin y cos y 1lim
y

  
 
 

= 2.2008 2y 0

1 cos y1 lim
y

 
 

 

= 2.2008 . 1
2

 = 2008 Ans



  = 
0

1 2(1 cos 2x) 4cos x dx


  

  = 
2

0

1 2.2cos x 4cos x dx


 

  =
2

0

4 cos x 4 cos x 1 dx


 

  = 
0

| 2cos x 1| dx


  = 
52 3
3


   = 12
3/ 5
 

compare with w
k
  

 
 then

k = 
3
5 ; w = 12

so k2 + w2 = 
9 144
25



                  = 
3609

25  Ans

Q.25

Sol. = 
1 2

2 2 3
0

(1 x ) dx
(1 x 2x) x x x



   

= 
1 2

0

11
x dx

1 1x 2 x 1
x x

  
 

     
 



put x + 
1
x  + 1 = t2



 I = 
a b

2


 
/ 2

0

dx


   I = 
a b
2 2


  Ans

Q.27

Sol. put x = sin dx = cos  d

 when                         x = 0  = 0

   &                       x = 1 = 2


I = 
/ 2 2

0

sin n(sin ).cos d
cos


 

 
 

  = 
/ 2

0

1 cos2 . n sin d
2


     

  

  = 
/ 2 / 2

0 0

1 1n sin d cos 2 n(sin )d
2 2

 

       

  = 
/ 2

2

0

1 1 sin 2n n sin .
2 2 2 2

            
   – 

/ 2

0

cos sin 2. d
sin 2


 




  = – 
4
 n2 + 

1
2  

/ 2
2

0

cos d
8




    (1 –n 4)  Ans

Q.28

Sol. I = 
2007/3 3 3 2 2

2 2
/ 4

(sin cos cos ) sin cos cos d
sin cos sin cos





      
     

  = 
/3

2

/ 4

(tan sec cot cosec cosec )




      (sec + cose + cot)2007 d

put sec + cosec + cot + t

(sec tan – cosec cot – cosec2 ) d = dt

when /4



= 
2 /

2
0

sin x( 3).2 dx
1 cos x






put cos x = t  – sinx dx = dt

where              x = 0  t = 1

&

                        x = 2


  t = 0

= ( + 3) . 2
1

2
0

dt
1 t

= 
11

0
( 3) tan t  = ( + 3) 2



Q.30

Sol. I = 2
0

(ax b) secx tan x dx
sec 3




 ...(1)

use prop 
a a

0 0

f (x) dx f (a x) dx  

I = 2
0

(a ax b)sec x tan x dx
sec x 3


  

 ...(2)

(1) + (2)

2I = 2
0

(a 2b)sec x tan x dx
sec x 3






use prop 
2

0

f (x)dx 2


 0

f (x)dx




2I = 2(a + 2b) 
/ 2

2
0

sec x tan x dx
sec 3




put sec x = t  sec x tan x dx = dt

when  x = 0  t = 1   &


