
INDEFINITE INTEGRATIONPage # 30

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

Sol.1  




d.

)(sin)(cos

2tan
3232

I = 




 d.

2cos32cos

2sin
2

Let cos 2 = t

I = � 
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
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x
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Sol.3 I = dx
xtan1

xcos2

 

= dx
)xsinx(cos

xcos.xcos2

 

= dx
)xsinx(cos

)xsinx(cosxcos.xcos
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
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EXERCISE � IV HINTS & SOLUTIONS

I = dx
)xsinx(cos

)xcosxsinx(cosxcos
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



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4
1

dx)xcosxsin2xcos2(
x2cos

x2cos1 2
 







 
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4
1
 







 
dx)x2sinx2cos1(
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4
1
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
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
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
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dt
2

= 

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
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

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

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
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8
1
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8
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cos t = z  sin t dt = � dz
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8
1
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
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
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 + 

8
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





 
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8
1
  dt)2tcost(sec  + 

8
1
n z + z + c

=
8
1

 [n |sec t + tan t| + sin t + 2t] +
8
1
n(cos t) +

cos t + c

=
4
1

 n (cos x + sin x) +
2
x

+
8
1

(sin 2x + cos 2x) + c

Sol.4 I = 
 1x2xx
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I =  



 )1z(
dz

)1z(2
1z

1
2

= 2 


2z1

dz

= 2 tan�1 z + c

= 2 tan�1 (x + 1x2x2  ) + c

Sol.5 I = dx
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
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
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
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
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
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= c
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
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Sol.6 I = 
2 2 2 2

4 2 4 2
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

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1
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Sol.7 I = 

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
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1
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Sol.8 I = dx
)axsin(
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
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)axsin()axsin(
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I = cos a

1 2

2 2 2 2

I I

sin x dx cosx dx
sina

sin x sin a sin x sin a
 



 
 

I1 = 2 2

sinx dx

sin x sin a
  = 

 xcosacos
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22

  Let cos x = u    sin x dx = � du

    = � 


22 uacos

du
= cos�1 









acos
u

= cos�1 (cos x sec a)

I2 = 
 asinxsin

dxxcos
22

Let sin x = v    cos x dx = dv

= 
 asinv

dv
22   = n 








 asinvv 22  + c

= n 2 2sinx sin x sin a 
  

 
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I = cos a cos�1 (cos x sec a) � sin a
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






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Sol.9 I =   )1x(sec)xsin1(
dxxcot

=  
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 


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



















2
x
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2
x
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2
x
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2
x
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22

2
2

 + dx

2
x
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2
x
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2
x
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2






= 










2
x

tan4

dx
2
x

sec
2
x

tan1 22

 + 
2
1

 dx
2
x

sec2


tan 
2
x

 = t  sec2 
2
x

 dx = 2 dt

= 
2
1

dt
t
t1 2

 











 
 + tan 

2
x

 + c

= 
2
1

 n t + 
4
t2

 + tan 
2
x

 + c

= 
2
1

 n tan 
2
x

 + 
4
1

 tan2 
2
x

 + tan 
2
x

 + c

Sol.10 I =  

 dx
xa

x
sin 1

put    x = a tan2   dx = 2a tan  sec2  d

= 




2

2
1

seca

tana
sin (2a tan  sec2 )d

= 2a   d)sec(tan 2
  

= 2a  
2

tan2


 � 2a 


 d
2

tan2

= a tan2 � a  d)1(sec2

= a tan2  � a tan  + a + c

= (a + x) tan�1 
a
x

 � ax  + c

Sol.11 I = 4

2

x

1x 
  n 












 
2

2

x

1x
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= 


2

2

x

1x
 n 












 

2

2

x

1x
 . 3x

1
dx

=  
2x

1
1  n 










2x

1
1 .

3x

1
dx

    1 + 2x

1
 = t   3x

dx
 = � 

2
dt
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= � 
2
1

 dttnt 

= � 
2
1

 







  dtt

3
2

tntt
3
2



= � 
2
1 2 4

t t n t t t
3 9

 
 

 
  + c

= � 
2
1











































2/3

22

2/3

2 x

1
1

9
4

x

1
1n

x

1
1

3
2

  + c

= 
2 2

3

(x 1) x 1

9x

 
 























2x

1
1n32   + c

Sol.12 I = dx
)xe1(x

1x
2x





put 1 + xex = t  (xex + ex) dx = dt

(x + 1) dx = xe

dt

  =  2x txe

dt

I = 
 2t)1t(

dt

2t)1t(

1


 = )1t(

A


 + 
t
B

 + 2t

C

l = At2 + Bt (t � 1) + C(t � 1)

A = 1  ; B = �1  ; C = �1

I =  1t
dt

 �  t
dt

 �  2t

dt

= n 
t
1t 

 + 
t
1

 + c

= n x

x

xe1

xe


 + xxe1

1


 + c

Sol.13 dx
)1x(x

)x(f

32


        = dx
)1x(

E

)1x(

D

1x

C

x

B

x

A

322 




















  dx
)1x(x

)x(f

22


 is a rational function

 A = 0 & C = 0

   dx
)1x(x

)x(f

32


= dx
)1x(

E

)1x(

D

x

B

322 

















dx
)1x(x

)x(f

32


= dx
)1x(x

x.E)1x(Dx)1x(B

32

223






f(x) = B(x + 1)3 + Dx2(x + 1) + Ex2

f(x) = (B + D)x3 + (3B + D + E)x2 + 3Bx + B
  f(x) is a quadratic function
  f(x) = (3B + D + E) x2 + 3Bx + B
  f(0) = 1    B = 1
Now  f�(x) = 2(3B + D + E)x + 3B

f�(0) = 3B

f�(0) = 3

Sol.14 f(x) = tan�1 x + n 
x1
x1





f �(x) = 2x1

1


 + 2x1

1



f �(x) = 4x1

2


  

2
1

 f �(x) = 4x1

1






4x1

1
 d(x4)

= � n (1 � x4) + c

Sol.15 I = 
 

dx
)1x(x

1x
3/1




put x = t6    dx = 6t5 dt

= 




)1t(t

)1t(
23

3

 6t5 dt = 6 dt
)1t(

)1t(t
2

32






= 6 




)1t(

)11t(
2

2

 (t3 + 1)dt

= 6 dt)1t( 3
   � 6 

1t

dtt
2

3

 � 6 
1t

dt
2

= 6













 t

4
t4

 � 6 
1t

dtt.t
2

2

 � 6tan�1 t

 put   t2 + 1 = z  tdt = 
2
dz



INDEFINITE INTEGRATIONPage # 34

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

= 6



























 t

4
t4

 � 3 dz
z

1z
 







 
 � 6 tan�1 t + c

= 6













 t

4
t4

 � 3z + 3 n z � 6 tan�1 t + c

= 6













 t

4
t4

�3 (t2 + 1) + 3 n (1 + t2) � 6 tan�1 t+c

where t = x1/6

Sol.16 I = 
2
x

cos
2
x

sin

dx

3

put 
2
x

 = t    dx = 2dt

= 2
3

dt

sin t cos t
  = 2 

tcostsin

dttsin
32

cos t = z2    sin t dt = � 2z dz

= � 4 
 34 z)z1(

dzz
 = � 4 

 )z1(z

dz
42

= 4 
 )1z()1z(z

dz
222

)1z()1z(z

1
222 

 = 2z

A
 + 

1z

B
2


 + 
1z

C
2


l = A (z2 + 1) (z2 � 1) + B z2(z2 � 1) + Cz2(z2 � 1)

A = �1  ; C = 1/2  ; B = 1/2

I = 2 2 2

dz 1 dz 1 dz

2 2z z 1 z 1

 
   

  
  

= 
z
4

 + 2 tan�1 z + n 
1z
1z




 + c

= 

2
x

cos

4
+ 2 tan�1

2
x

cos  � n 

2
x

cos1

2
x

cos1





+ c

Sol.17 I = dx
)1xe(

xx

2x

2






I =  




2xx2

2

}e)1x(1{e

dx)xx(

I =  







2x

xx

}e)1x(1{

e)x1(.xe
dx

put 1 + (x + 1)e�x = t    xe�x dx = �dt

Now I = � 


2
t

1t
dt    �  t

dt
 +  2

t

dt

 = � n t � 
t

1
 + c

 = � ln {1 + (x + 1)e�x} � 
x

e)1x(1

1




+c

Sol.18 I = dx.
xsec21

xsec
.

xcotxeccos
xcotxeccos






= 
xsec21

xsec
.

)xcotxec(cos
1



 
 dx

xsec21)1x(sec

xsec.xtan

Let 1 + 2 sec x = t2

I = 
 t.)1t(

dt
2   (use partial fractions)

Sol.19 I = dx.
x2sin97
xsinxcos

 



= 


 
 2

cos x sinx
.dx

16 9(sinx cos x)

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

Sol.20 I =   xeccosxsec
dx

=   )xcosx(sin
dxxcosxsin

 = 
2
1

dx
)xcosx(sin

11xcosxsin2
 



= 
2
1
  )xcosx(sin  � 

2
1
  )xcosx(sin

dx

=
2
1

[sin x � cos x] �
22

1










 xcos

2

1
xsin

2

1

dx

= 
2
1

 (sin x � cos x) � 
22

1
dx

4
xeccos 







 


=
2
1

(sin x � cos x) � 
22

1













)4/x(sin
)4/x(cos1

n  + c
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Sol.21 I =   xsecxsin
dx

= 





 
dx 2cos x dx

1 2 sin 2xsinx
cos x

=  



x2sin2
)xsinx(cos)xsinx(cos

= 
cos x sin x cos x sinx

dx dx
3 (1 sin2x) 1 (1 sin2x)

 


    

= dx.
)xcosx(sin1

xcosxsin
dx.

)xcosx(sin3

xcosxsin

txcosxsin

2

txcosxsin

2 
















Sol.22 I =  dxx3tanx2tan.xtan

tan (x + 2x) = x2tanxtan1
x2tanxtan





tan 3x = x2tanxtan1
x2tanxtan





tan 3x � tan x tan 2x tan 3x = tan x + tan 2x

tan x tan 2x tan 3x = tan 3x � tan 2x � tan x

I = dx)xtanx2tanx3(tan 

= 
3
1

 n sec 3x � 
2
1

 n sec 2x � n sec x + c

Sol.23 I = dx
xcosxsin23
xcos2xsin43

 












Let 3 + 4 sin x + 2 cos x
= A(3 + 2 sin x + cos x) + B(2 cos x � sin x) + C

3 + 4 sin x + 2 cos x = 3A + C + sin x(2A � B) +

cos x (A + 2B)
3A + C = 3 ......(1)
2A � B = 4 ......(2)
A + 2B = 2 ......(3)

A = 2  ; B = 0  ; C = �3

I = 2  dx  � 3   xcosxsin23
dx

= 2x � 3

2

2

(1 ta n x / 2 )
d x

x x
3(1 ta n ) 4 ta n 4

2 2



  


= 2x � 3 dx

2
x

tan1
2
x

tan4
2
x

tan2

2/xsec

22

2




= 2x � 
2
3

dx
11

2
x

tan2
2
x

tan

2/xsec

2

2




= 2x � 
2
3

dx

11
2
x

tan

2/xsec
2

2













2
x

 = t    dx = 2dt

I = 2x � 3 dt
1)ttan1(

tsec
2

2




  = 2x � 3 tan�1 (1 + tan t) + c

  = 2x � 3 tan�1 









2
x

tan1  + c

Sol.24 convert into ex (f(x) + f �(x)) form

I = dx
xsin

)xcosxsinx(e

2

3xcos




I = dx)xeccos.xcotxsinx(e
xcos

 

I =        
II

xcos

I

xcos

I

dxxeccosxcot.edxxsin.e.x

using by parts

  I = �  xecos x +   xcosxcosxcos
e)xeccos(edxe.1

(�sin x) (� cosec x) dx

  I = � xecos x +

  dxexeccosedxe
xcosxcosxcos

I = ecos x (� x � cosec x) + c

Sol.25 I = 




2222

2

)bax(xcx

dx)bax(

= dx

x
b

axc

x/ba
2

2

2














ax + 
x
b

 = t  a � 2x

b
 dx = dt

       = 


22 tc

dt
 = sin�1 

c
t

+c  = sin�1 






 

c
x/bax

+C
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Sol.26 I = dx.
x1)x1(

1

x1)x1(

x1
e

22

2
x

 





















= dx.
x1)x1(

1
x1
x1

e

)x('f

2

)x(f

x




































  

Sol.27 I = dxxn.
)1x(

x
2/32




use by parts

           =lnx 2 3/2

x
dx

(x 1)  �   














dx

)1x(

xdx

x

1

2/32

x2 � 1 = t2

xdx = tdt

         2 3/2

x
dx

(x 1)

 
   
  = 3

tdt

t  = 
1

t
  = 2

1

x 1





I = 
1x

xln

2




 + 2

1
dx

x x 1

 
 
 

 


I = 
1x

xln

2




 + sec�1x + c

Sol.28 I = 
(1 sinx) (2 sinx)

(1 sinx) (2 sinx)

 

   dx

I = 
xsin2

xsin2

xsin1

xcos





 dx

put  
xsin2

xsin2




 = t2    sin x = 

2

2

t1

)t1(2





   cos x dx = 22
)t1(

dtt8





Now,   I = � 

2

2
2 2

2

8t dt

2 2t
(1 t ) 1

1 t

  
  

  



= 8 
 )1t()3t(

dtt

22

2

= 8 dt
)1t(4

1

)3t(

1

4

3

22



















= 6 



 1t

dt
2

3t

dt

22

= 
32

6
 n 

3t

3t




 + 2 tan�1 t + c

    = 3  n
3

xsin2

xsin2

3
xsin2

xsin2











+2tan�1


















xsin2

xsin2
+c

= 3  n
xsin36xsin2

xsin36xsin2





+ 2tan�1


















xsin2

xsin2
 + c

Sol.29 I = 



dx

)1x(x

7x4x2x8x7x4

222

2345

  I = 



dx

)1x(x

x12)1x(7)1x(x4)1x(x4

222

222223

   I = 








22222
)1x(

dx
12

x

dx
7

)1x(x

dx
4

1x

dxx
4

  I = 2 n |x2 + 1| + 2n 
1x

x

2

2


 + 

x

7
 + 12I1   .........(1)

I1 = 


22
)1x(

dx
  put x = tan   dx = sec2  d

I1 =   dcos
2

=  






 

2

2cos1
 d = 

2


 + 

4

2sin 
 + c1

= 
2

1
 tan�1 x + 

2

1
 

)1x(

x

2


 + c1
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put I1 in equation (1)

I = 4 n x + 
x

7
 + 6 tan�1 x + 

1x

x6

2


 + c

Sol.30 I = 


dx
x

xx2

2

2

=   dxxx2
x

1 2

2

use by parts.

         = 2
2 x x  2

dx

x  � 2

1 2x

2 2 x x

 

 
  







 

x

1
 dx

=
x

1
2

2 x x  �
2

1

1

2

I

dx

x 2 x x 



� 

2

2

I

dx

2 x x 



I =  
x

1
 2

2 x x   �
2

1
 I1 � I2

I1 = 2

dx

x 2 x x 
  put x = 

t

1
  dx = 2

t

dt

= � 2

dt

2t t 1 
  �

1

2
  2

dt

1 9
t

4 16

 
  

 



= �
1

2
 n 








 1tt2

4

1
t

2

l2 = 2

dx

2 x x 
  = 

2

dx

9 1
x

4 2

 
  
 



= sin�1   






 

3

1x2

Sol.31




x
x

 = t


2
1

2/3)x(x

)(




 . dx = dt

so I = � 
2dt 2 x

C
x

 
  

       

Sol.32 I = 3 3

dx

cos x sin x


I = 
dx

(cosx sinx) (1 sinx cosx) 

= 










2

x2sin
1)xsinx(cos

dx

  sin 2x = (sin x + cos x)2 � 1

     I = 2 2

(cosx sinx) dx

1 1
(cosx sinx) 1 (sinx cosx)

2 2



 
    

 



      I= 2 2 2

(cosx sinx) dx

2 (sinx cosx) {1 (sinx cosx) }



   

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

   I = 2 
 )1t()t2(

dt

22 =
3

2
dt

)t1)(t2(

)t1()t2(

22

22






I = 
3

2


 1t

dt

2  + 
3

2



2

t2

dt

= 
3

2
tan�1 t + 

3

2
 × 

22

1
 n 

t2

t2




 + c

= 
3

2
tan�1 (sin x + cos x)

         + 
23

1
 n 

)xcosx(sin2

)xcosx(sin2




 + c


