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Sol.1 A

sin
1

 dx
)x(sin.xsin

sin
 



sin
1

 dx
)x(sin.xsin
}x)x{(sin

 



sin
1

 
sin(x )cosx cos(x )sinx

dx
sinx sin(x )

    

 

= 
sin

1
 dx)x(cotxcot 

= 
sin

1
 [n sin x � n sin (x + )] + c

= 
sin

1
 









 )xsin(
xsin

n  + c

Sol.2 B

dx
x

a x



put x  = t   
x2

1
dx = dt    

x

dx
 = 2dt

= 2
ta dt  = 

t2a

n a
 + c = 2

an
a x


 + c

Sol.3 C

I = dx5.5.5 x55 xx5



Let t5
x55 

dtdx5n5.5n5.5n.5 x55 xx5


dx5.5.5 x55 xx5
 = 3)5n(

dt



I =  3)5n(

dt


 = 3)5n(

t


 + c = c

)5n(

5
3

5
x5




EXERCISE � I HINTS & SOLUTIONS

Sol.4 A

dx
xcosxsin

xtan


dx
xtan

xsecxtan 2


tan x = t2    sec2 x dx = 2t dt

 2t

dtt2.t
 = 2t + c = 2 xtan  + c

Sol.5 D

x

x

2
dx

1 4


2x = t    2x n 2 dx = dt  2x dx = 2n
dt


2n
1
  


2t1

dt
 = 2n

1
  sin�1(2x) + c

Sol.6 D

y = 2 3/2

dx

(1 x )

put x = tan   dx = sec2  d

y = 




3

2

sec

dsec
 =   dcos  = sin  + c

y = sin (tan�1 x) + c
x = 0, y = 0    c = 0

y = sin (tan�1 x)

x = 1  y = sin 
4


 = 
2

1

Sol.7 B

y = 
 1xx

dx
2

= 


4
1

1
4
1

xx

dx

2
 = 

























22

2
3

2
1

x

dx

     = 
3

2
 tan�1 









 

3

1x2
 + c
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Sol.8 C




 dxe)1x( x

= 


 dxedxex xx

= � xe�x + x xe dx e dx 
 

= � xe�x + c

Sol.9 C

3tan 2x sec 2x dx

  dxx2sec)1x2(secx2tan 2

= dx
x2cos

x2sin
dx

x2cos

x2sin
24  

    put cos 2x = t

sin 2x dx = � 
2
dt

= � 
2
1

  4t

dt
 + 

2
1

  2t

dt

= � 
2
1

 


















3
t 3

 � 
2
1

 
t
1

 + c

= 
6
1

 sec3 2x � 
2
1

 sec 2x + c

Sol.10 A

dx
x1

xx1
e

2

2
xtan 1






















tan�1 x = t   2x1

dx


 = dt

 et (1 + tan t + tan2 t) dt

=  et (sec2 t + tan t) dt

= et tan t + c

= c)x(tantane 1xtan 1





 = x ce xtan 1




Sol.11 D


 4/342 )1x(x

dx

= 5 4 3/4

dx

x (1 x )




put 1 + x�4 = t4   5x

dx
 = � t3 dt

= �  3

3

t

dtt
 = � t + c = � 

4/1

4x

1
1 








  + c

Sol.12 A

  xsin1
dx

 × 
xsin1
xsin1





= 


xcos

xsin1
2 dx

=   sec2 x dx �  tan x sec x dx

= tan x � sec x + c

= 
xcos

1xsin 
 + c

= 

2 2

2 2

x x x x
2sin cos cos sin

2 2 2 2
x x

cos sin
2 2

 
  
 


 + c

= � 





















2
x

sin
2
x

cos

2
x

sin
2
x

cos

22

2

 + c

= � 





















2
x

sin
2
x

cos

2
x

sin
2
x

cos

 + c = � 























2
x

tan1

2
x

tan1
 + c

= � tan 
x

4 2
 
 

 
 + c = tan 

x
2 4

 
 

 
 + c

a = � 
4


, b  R
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Sol.13 C

 (f(x) g��(x) � f ��(x) g(x)) dx

= f(x)  g��(x) . dx �  f �(x) g�(x) dx

� g(x)  f ��(x) dx +  g�(x) f �(x) dx

= f(x) g�(x) � f �(x) g(x) + c

Sol.14 B

 (sin 2x � cos 2x) dx = 
2

1
 sin (2x � a) + b

= � 
2

x2cos
 � 

2
x2sin

 + b

= 
1

2










 x2sin

2

1
x2cos

2

1
 + b

= �
2

1   
 

 
sin cos2x cos sin2x

4 4  + b

= 
2

1 5
sin 2x

4

  
  

  
 + b

Sol.15 B




dx
)xsinx(cos

x2cos
2

 


dx

xsinxcos
xsinxcos

cos x + sin x = t   (� sin x + cos x) dx = dt

 t
dt

 = n (cos x + sin x) + c

Sol.16 A




dx
)1x(x

1
n  =   

dx
)x1(x

1
nn1

1 + x�n = t  � nx�n�1 dx = dt   1nx

dx
  = 

n
1

dt

= � 
n
1

  t
dt

= � 
n
1

 n (1 + x�n) + c

Sol.17 C

 dx)xtan(xtan1 

dx
)xxtan(
xtan)xtan(

 



= 
tan

1
   dx)x(tan  �  dxxtan

= 
tan

1
 n 

sec (x )

sec x

 
 + c

Sol.18 A

dx
1e

1e
x

x






= dx
1e

1e
x2

x






= 

x

2x 2x

e dx
dx

e 1 e 1


 
 

= dx
1ee

e

1t

dt
x2x

x

2 






= 
1t

dt
2

 � 
2

du

u u 1


= n 







 1ee x2x  � sec�1 (ex) + c

Sol.19 C


 )x1(x

dx
3  = 2x

A
 + 

x
B

 + n 








1x
x

 + c

)x1(x

1
3 

 = 
x
a

 + 2x

b
 + 3x

c
 + )1x(

d


1 = ax2 (x + 1) + bx (x + 1) + c(x + 1) + d x3

put x = 0   c = 1
put x = �1  d = �1

put x = 1
1 = 2a + 2b + 2c + d
1 = 2a + 2b + 2 � 1    a + b = 0
put x = 2
1 = 12a + 6b + 3c + 8d
1 = 12a + 6b + 3 � 8

12a + 6b = 6    2a + b = 1  a = 1
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
 )x1(x

dx
3  =  










 dx

1x
1

x

1

x

1
x
1

32

= n x + 
x
1

 � 2x2

1
 � n (x + 1) + c

= � 2x2

1
 + 

x
1

 + n 








1x
x

 + c

A = � 1/2, B = 1

Aliter :  




)x1(x

xx1
3

33

 = 




)x1(x

x1
3

3

 �   x1
dx

Sol.20 C

dx1xsec 


tanx sec x

dx
sec x 1 . sec x

sec x + 1 = t2    sec x tan dx = 2t dt

= 
 )1t(t

dtt2
2  = 2 

1t

dt
2  = n 

1t
1t




 + c

= n 
11xsec

11xsec




 + c

Sol.21 B

 x2sinxcos

dx
3

 xcosxsin2xcos

dx
3

= 
2

1
 4

dx

cos x tanx  = 
2

1
dx

xtan

xsec4



= 
2

1
dxxsec

xtan

)xtan1( 2
2




put tan x = t2  sec2 x dx = 2t dt

= 
2

1
  












 
dtt2

t
t1 4

 = 2   dt)t1( 4

= 2  















5
t

t
5

 + c

= 2















5
xtan

xtan
2/5

2/1  + c

Sol.22 C

dx
e4e9

e6e4
xx

xx

 







Let 4ex + 6e�x = A(9ex � 4e�x) + B(9ex + 4e�x)
4 = 9A + 9B  ;  6 = �4A + 4B

B = 
36
35

  ;  A = � 
19

36

Sol.23 B

f(x) = 


3x

x2sinxsin2

0x
Lim
  f �(x) = 0x

Lim
  3x

xcosxsin2xsin2 

= 0x
Lim
  

x
xsin2

 2

1 cos x

x

 
 
 

= 1

Sol.24 B

 



xtanxcot
1x4cos

 = A cos 4x + B

I = 
2 2

(cos4x 1)
cos x sinx

(cos x sin x)



  dx

  =  













x2cos
x2cos2 2

 (cos x sin x) dx

  =  dxx2sinx2cos

  = 
2
1

  dxx4sin  = � 
8

x4cos
 + B

Sol.25 C

  dx)xx(
x

e x

tx    
x

1
dx = 2 dt

2   dt)tt(e 2t

= 2   )t2t(e 2t
 � 2

te t dt
= 2 et (t2) � 2[t et � et] + c
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= c]eex[2x.e2 xxx


= c]1xx[e2 x


Sol.26 D

 
 d)sin(secetan

tan  = t    d = 2t1

dt



I = 


2

t

t1

e

















2

2

t1

t
t1  dt

=  et 2 2 3

1 t

1 t (t 1)

 
 
   

dt

= et 
2

1

t 1)
 + c = etan  

1
sec   + c

= etan  cos  + c

Sol.27 C

 )x1(x

x1
7

7




dx

=  )x1(x

1
7

 dx �  )x1(

x
7

6


dx

=  )1x(x

1
78  dx �  )x1(

x
7

6


dx

1 + x�7 = t 1 + x7 = u

8x

7
dx = dt x6 dx = 

7
du

8x

dx
 = 

7
1

dt

= �
7
1

  t
dt

 � 
7
1


du
u

 = �
7
1

 n t � 
7
1

 n u

= � 
7
1

 n (1 + x�7) � 
7
1

 n (1 + x7) + c

Sol.28 D

dx
xcoscos

xcos1
 



= 

2

2

x
1 1 2sin

2
dx

x
cos 2cos 1

2

 
  
 

 
   

 



= 2 


2
x

cos21cos

2
x

sin

2
dx

= 2 dx

2
x

cos2
2

cos2

2
x

sin

22





= 
2 2

x
sin

2 dx
x

cos cos
2 2





cos 
2
x

 = t    � 
2
1

 sin 
2
x

 dx = dt

sin 
2
x

 dx = � 2dt

= � 2
2 2

dt

cos t
2



  = � 2 sin�1 

2
cos

t


 + c

= � 2 sin�1 

2
cos

2
x

cos


 + c

Sol.29 A


 4/153 ])2x()1x[(

dx

= 
 4/54/3 )2x()1x(

dx

x � 1 = t4    dx = 4t3 dt


 4/543

3

)3t(t

dtt4
 = 4 

 4/54 )3t(

dt
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= 4   4/545 )t31(t

dt

1 + 3t�4 = z4  � 5t

4
dt = 

3
4

z3 dz

= � 
3
4
 5

3

z

dzz
= 

3
4

 
z
1

= 
3
4

 
4/1

2x
1x












 + c

Sol.30 C

  dx)xcosex( xsinn

= dx)xcosxsinx( 

= � x cos x + c

= � en x cos x + c

Sol.31 A

dx
xsin1

xsin
2

2




  = dx
xsin1

11xsin
2

2






=  dx � 
 xsin1

dx
2

=  dx � dx
xtanxsec

xsec
22

2




=  dx � dx
xtan21

xsec
2

2




=  dx � 


2t21

dt

= x � 








2

1
 tan�1 2 t + c

= x � 
2

1
 tan�1 ( 2  tan x) + c

Sol.32 B

 4 sin x cos 
2
x

 cos 
2
x3

 dx

2  








2
x

cosxsin2  cos 
2
x3

dx

2  







 dx

2
x3

cos
2
x

sin
2
x3

sin

=  dx
2
x3

cos
2
x3

sin2  +  dx
2
x3

cos
2
x

sin2

=  sin 3x dx +  ((sin 2x) � sin x) dx

= � 
2

x3cos
 � 
cos2x

2
 + cos x + c

Sol.33 A

 x1

x1




 dx

=  x1

x1




dx

=   x1

dx
 �   x1

x
dx

  Let I1 = 





dx
)x(1

x
dx

x1
x

2

put x  = t    
x2

dx
 = dt

= 


2

2

t1

dtt2
 = 2 





2

2

t1

11t
dt

= 2 


2t1

dt
 � 2 dtt1 2
 

= 2 sin�1 t � 2 









 tsin
2
1

t1
2
t 12  + c

     I = � 2 x1 � 2 sin�1 x + x x1 + sin�1 x + c

= � 2 x1  � sin�1 x  + x x1  + c

= � 2 x1  + cos�1 x  + x x1  + c

Sol.34 B

 dxx16cos.x8cos.x4cosx2cos.xcos.xsin

= 
2
1
 dxx16cos.x8cos.x4cos)x2cos.x2(sin

 dxx16cos.x8cos)x4cos.x4(sin
4
1

 dxx16cos)x8cos.x8(sin
8
1



INDEFINITE INTEGRATION Page # 11

394 - Rajeev Gandhi Nagar Kota, Ph. No. 0744-2209671, 93141-87482, 93527-21564
IVRS No. 0744-2439051, 0744-2439052, 0744-2439053,  www.motioniitjee.com, email-info@motioniitjee.com

 dxx16cosx16sin
16
1

 dxx32sin
32
1

 = � 
32
1

 × 
32

x32cos

   = � 
1024

1
 cos 32x + c

Sol.35 C


 xcosxsin

dx
66

= 4 4 2 2

dx

sin x cos x sin x cos x 


= 
4

4 2

sec x dx

tan x 1 tan x 


= 
2 2

4 2

(1 tan x) sec x dx

tan x tan x 1



 
tan x = t    sec2 x dx = dt

= 




1tt

dt)t1(
24

2

 = 













1
t
1

t

t

1
1

2

2
dt

Let t � 
t
1

 = u    









2t

1
1  dt = du

= 2

du

1 u  = tan�1 u + c = tan�1 









t
1

t  + c

= tan�1 









xtan
1

xtan  + c

= tan�1 (tan x � cot x) + c

Sol.36 A

dx
2
x

4
tanx)xsin1(n

)x('f)x(f





























 

= x n (1 + sin x) + c

Sol.37 C

2x

1
.

1x
1x

 


dx = 2x

1
.

x/11
x/11

 


dx

x
1

 = t    2x

dx
 = � dt

 




t1
t1

dt

put t = cos 2dt = � 2 sin 2 d

= 
sin

2 (2sin cos ) d
cos


  



= 2   dsin2 2
 = 2   d)2cos1(

= 2 � sin 2 + c = cos�1 t � 2t1  + c

= cos�1

x
1

� 2x

1
1  + c = sec�1 x �

x
1x2

 + c

Sol.38 B

 x2sinxcos

dx
3

same as question no.21

Sol.39 A


xcosxsin

dx
53

 = a xcot  + b xtan3  + c

= 
xtan

dxxsec
3

4

tan x = t2    sec2 x dx = 2t dt

2

3/2

(1 tan x)

tan x



  sec2 x dx

= dtt2
t

t1
3

4

 











   = 2 dtt
t

1 2
2 










= � 
t
2

 + 
3
2

t3 + c = � 2 xcot  +
3
2

xtan3 + c

Sol.40 A

 














dx

)x(log1

)1x(log
2

2

n x = t  x = et    dx = et dt

= dt
1t

1t
e

2

2
t

 











 = dt

)1t(

t21t
e

22

2
t

 
















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= dt

)t('f

)t1(

t2

)t(f

)1t(

1

e
222t





























= 2

t

t1

e


 = 

xlog1

x
2

 + c

Sol.41 B

sin x
dx

sin(x a)

Let x � a = t    dx = dt

dt
tsin

)ta(sin




= dt
tsin

tsinacostcosasin




= sin a cot t dt cos a dt 
= t . cos a + sin a . n (sin t) + c
= (x � a) cos a + sin a n sin (x � a) + c

= x cos a + sin a n sin (x � a) + c

(cos , sin )

Sol.42 A

  xsinxcos
dx

 = 












2
x

tan2
2
x

tan1

2
x

tan1

2

2

= 


2
x

tan2
2
x

tan1

dx
2
x

sec

2

2

Put tan 
2
x

 = t  sec2 
2
x

 dx = 2dt

= 2 
 t2t1

dt
2  = 2 2

dt

(t 2t 1)



 


= 2 2

dt

(t 2t 1 2)



  
  = 2 

 2)1t(2

dt

= 
22

2
 n 

)1t(2

1t2




 +c

= 
2

1
 n 













1
2
x

tan2

1
2
x

tan2
 + c

Sol.43 A




5xx

dx
 = f(x) + c

= 




5

4

xx

11x
dx = 




5xx

dx
x

dx

= n x � f(x) + c

Sol.44 B





dx

)1xx(

1x3
24

4

 = dx

x
1

1xx

1x3
2

32

4














= 
2 2

2
3

3x 1/ x
dx

1
x 1

x



 
  

 



x3 + 1 + 
x
1

 = t    









2
2

x

1
x3 dx = dt

=  2t

dt
 = � 

t
1

 + c

= � 

 3

1

x 1 1/ x 
 + c = � 

1xx

x
4


 + c

Sol.45 C

dx
)1x(x

1x
22

4






  dx
)1x(x

x21x2x
22

224

 

















   
2t

dt
x

dx
     n x + 2x1

1


 + c
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Sol.46 A

I =  2
2

II I

x
n x 1 x dx

1 x
 

 
  

 
 

 


      = n(x + 2x1 ) dx
x1

x
2



 �




























 22 x1

x
1

x1x

1

I1 = 


dx
x1

x
2

1 + x2 = t2  xdx = tdt

I = n (x+ 2x1 )
t dt

t � dxdt
x1

1
2  
















= n (x + 2x1 ) . 2x1  � x + c

Sol.47 A




dx
x1x

1
3

1 � x3 = t2 (Aliter put x3 =
sin2 )

x2 dx = � 
3
2

tdt

= 
 33

2

x1x

dxx

= � 
3
2


 t)t1(

dtt
2  = 

3
2


 )1t(

dt
2

= 
3
2 t 1

n
t 1



  + c = 

3
1
n 

1x1

1x1
3

3




 + c

Sol.48 B




dx
xsinxsin

xcos
2

3
 =  


dx

)xsin1(xsin
xcos)xsin1( 2

put sin x = t    cos x dx = dt

 


dt

)t1(t
)t1( 2

 = 


dt
t

)t1(

= n t � t + c = n |sin x| � sin x + c

Aliter  
 xsinxsin

xcos
2

3

 dx

= 
3

4 2

cos x

sin x sin x
  (sin2 x � sin x) dx

=  







 dx1

xsin
1

xcos

put sin x = t    cos x dx = dt

=  







 dt1

t
1

 = n | t | � t = n |sin x| � sin x + c

Sol.49 A


xcosxsin

dx
3

= 
xcos.xtan

dx
43

= 
xtan

dxxsec
3

2

tan x = t    sec2 x dx = dt

=  2/3t

dt
 = 

3/2 1t
1 3 / 2

 


 + c = 

xtan

2
 + c

Sol.50 B





dx

)1x(x

1x
2

3
 = dx

1x

x
2

2




 � dx
)1x(x

1
2


= dx
)x1(x

1

1x

dx
dx

232  





Let 1 + x�2 = t    3x

dx
 = � 

2
dt

= x � tan�1 x + 
2
1
 t

dt

= x � tan�1 x + 
2
1

 n |1 + x�2| + c

= x � tan�1 x + 
2
1

 n (x2 + 1) � n x + c
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Sol.51 A

 
dx

xn1x

|x|n





1 + n x = t2  
x
1

dx = 2t dt




t
dtt2)1t( 2

 = 2   dt)1t( 2

= 2
3t

t
3

 
 

  

 + c = 
3
2

t [t2 � 3] + c

= 
3
2

xn1   [1 + n x � 3] + c

= 
3
2

xn1   [n x � 2] + c

Sol.52 A

       




2

1

x1

xtanx
dx= 2x1 f(x) + A A n (x + 2x1 )+c

tan�1 x dxdx
x1

x

x1

1
dx

x1

x
222   



















Let 1 + x2 = t2  xdx = tdt

tan�1x 
t dt

t  �  2

1
dt dx

1 x 

= 2x1  tan�1 x � 



dx

x1

x1
2

2

= tan�1 x 2x1  � 


2x1

dx

= tan�1 x 2x1  � n (x + 1x2  ) + c

f(x) = tan�1 x
A = �1

Sol.53 B






xcosxsin21

xcosxsin
22

88

dx

4 4 2 2 2 2

4 4

(sin cos x) (sin x cos x) (sin x cos x)
dx

(sin x cos x)

  




= �  dxx2cos  = � 
2

x2sin
 + c

Sol.54 C

 {1 + 2 tan x (tan x + sec x)}1/2 dx

 {1 + 2 tan2 x + 2 tan x sec x}1/2 dx

 {sec2 x � tan2 x + 2 tan2 x + 2 tan x sec x}1/2 dx

=  (sec x + tan x) dx

= n sec x + n (sec x + tan x) + c

= n sec x (sec x + tan x) + c

Sol.55 B




322 )x1(x1

dxx

Let 1 + x2 = t2xdx = tdt


 32 tt

dtt
 = 

 t1

dt

= 2 t1  + c = 2 2x11   + c

Sol.56 B

4

4 3/2

1 x
dx

(1 x )






= dx

x
x

1
x

x1
2/3

2
2

3

4













 = dx

x
x

1

x
x

1

2/3
2

2

3














Let 2x

1
 � x2 = t2    








 x

x

1
3  dx = � t dt

= �  3t

dtt
 = � 


















12
t 12

 + c

= 
t
1

 + c = 
2

2
x

x

1

1



 + c
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Sol.57 A

dx
xa
xa

xa
xa

 







 = dx

xa

)xa()xa(
22





= dx
xa

x2
22



a2 � x2 = t2  xdx = tdt

= � 2  t
dtt

 = � 2t + c = � 2 22 xa   + c

Sol.58 B

 tan (x � ) tan (x + ) tan 2x dx

tan (A + B) = BtanAtan1
BtanAtan





tan A tan B = 1 � )BAtan(
)BtanA(tan





       tan(x � ) tan(x + ) = 1 �
x2tan

))xtan()x(tan( 

tan 2x tan (x � ) tan (x + )
= tan 2x � tan (x + ) � tan (x � )

 tan 2x tan (x � ) tan (x + ) dx

=  tan 2x dx �  tan (x + ) dx � tan (x � )dx

         =
2
1
n sec 2x � n sec(x + a) � n sec (x � ) + c

= n 
)xsec()xsec(

x2sec


 + c

Sol.59 C

dx)x1(x 2/12/52/13


1 + x5/2 = t2x3/2 dx = 
5
4

 t dt

2/35 x.x (1 + x5/2)1/2 dx

= 
5
4
 (t2 � 1)2 . t2 dt = 

5
4
 (t4 � 2t2 + 1)t2 dt

= 
5
4
 (t6 � 2t4 + t2) dt = 

5
4

c
3
t

t
5
2

7
t 3

5
7

















      =
35
4

(1 + x5/2)7/2 �
25
8

(1 + x5/2)5/2 +
15
4

(1 + x5/2)3/2 + c

Sol.60 A

2  x4sin
xsin

 dx

2  x2cosx2sin2
xsin

dx  =  x2cosxcosxsin2
xsin

 dx

= 
2
1
 x2cosxcos

dx
 = 

2
1
 xcosx2cos

dxxcos
2

= 
2
1
 )xsin1()xsin21(

dxxcos
22 

put sin x = t  cos x dx = dt

= 
2
1
 )t1()t21(

dt
22 

 = 
2
1
 )1t2()1t(

dt
22 

= 
2
1
 )1t2()1t(

)1t(2)1t2(
22

22




 dt

= 
2
1
 1t

dt
2


 � 
2
1
 2/1t

dt
2


= 
4
1

 n 
1t
1t




 � 

 
1

2.2 1/ 2
 n 

2/1t

2/1t




 + c

= 
4
1

 n 
1xsin
1xsin




 � 

22

1
 n 

1xsin2

1xsin2




 + c

Sol.61 D

 dx
xcotxtan

xcotxtan
11

11









   dx
2/

xcotxtan 11






  


2
 dxxtan

2
xtan 11












 

  


2
 dx

2
xtan2 1








 




  


4










 |x1|n
2
1

xtanx 21   � x + c

  


4
 x tan�1 x � 



2
 n |1 + x2| � x + c


