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GROUP (A)-HOME WORK PROBLEMS

1) ( )4 2 xx 3x 2x 5cosx 7e+ − − +∫

Ans. Let I = ( )4 2 xx 3x 2x 5cosx 7e+ − − +∫

        ( )
5 3 2

xx 3x 2x
5 sinx 7e

5 3 2
c= + − − + +

       

5
3 2 xx

x x 5sinx 7e
5

c= + − − + +

2)
7 4

2

4 3
x 5x  dx

xx

 
− + − 

 
∫

Ans. Let, I = 
7 4

2

4 3
x 5x  dx

xx

 
− + − 

 
∫

       =

8 5x 5x 1
4 3 2 x c

8 5 x

 
− + − − × + 

 

         =
8

5x 4
x 6 x c

8 x
− − − +

3)           

( ) ( )
2

2

4 5 4x 2sin 3 2x

dxx
5cosec 3

5

 + − −
 
  
+ −  

  

∫

Ans. Let,I = 

( ) ( )
2

2

4 5 4x 2sin 3 2x

dxx
5cosec 3

5

 + − −
 
  
+ −  

  

∫

        

( ) ( )( )3 2 cos 3 2x4 5 4x 1

3 4 2

x
5 cot 3

5
c

1

5

− −+
= × − +

−

  
− −  

  
+

−

( )
( )

3
5 4x x

cos 3 2x 25cot 3 c
3 5

+  
= − − + − + 

 

4) f′ (x) = 4x3 – 2x + 1

Ans. We know,

f (x) = ( )f ' x dx∫

       = ( )34x 2x 1 dx− +∫

       =
4 24x 2x

x c
4 2

− + +

∴∴∴∴ f (x) = x4 – x2 + x + c                              ... (i)

∴∴∴∴ f (x) = 24 – 22 + 2 + c

∴∴∴∴   17 = 16 – 84 + 2 + c       ( )f 2 17=  ∵

∴∴∴∴ f (x) = x4 – x2 + x + 3       [ from i]

GROUP (B)-HOME WORK PROBLEMS

1)
6x 8

dx
2x 1

−

−∫

Ans. Let, I = 
6x 8

dx
2x 1

−

−∫
Here,

3
6x 8

2x 1 6x 8
2x 1

6 x 3

5

+−

−
⇒ − −

−
−

−

∴∴∴∴
6x 8 5

3
2x 1 2x 1

−
= −

− −

So, I = 
6x 8

dx
2x 1

−

−∫

       = 
5

3 dx
2x 1

 
− 

− 
∫

        = 
5 2

3 1.dx dx
2 2x 1

−
−∫ ∫

        =
5

3x log 2x 1 c
2

− − +

2)
23x 4x 2

x 1

+ −

−

Ans. Here,
23x 4x 2

x 1

+ −

−
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2

2

3x 7

x 1 3x 4x 2

3 x 3x

7x 2

7 x 7

5

+−

− +

+

⇒ − + −

−

−

−

+

Let, I = 
23x 4x 2

dx
x 1

+ −

−∫

         = 
5

3x 7 dx
x 1

 
+ + 

− 
∫

         =
23x

7x 5 log x 1 c
2

+ + − +

3)
28x 10x 2

2x 1

+ −

+

Ans. Here, 
28x 10x 2

2x 1

+ −

+

2

2

4x 3

2x 1 8x 10x 2

8 x 4x

6x 2

6 x 3

5

−−

−−

+

⇒ + + −

+

−

+

−

Let, I = 
28x 10x 2

dx
2x 1

+ −

+∫

         = 
5

4x 3 dx
2x 1

 
+ − 

+ 
∫

         =
5 2

4 x dx 3 1 .dx dx
2 2x 1

+ −
+∫ ∫ ∫

         =
24x 5

3x log 2x 1 c
2 2

+ − + +

4)
23x 6x 2

2x 3

+ −

−

Ans. Here, 
23x 6x 2

2x 3

+ −

−

2

2

3x 21

2 4

2x 3 3x 6x 2

9x
3 x

2

21x
2

2

21x 63

2 4

55

4

+−

− +

+

⇒ − + −

−

−

−

Let, I = 
23x 6x 2

dx
2x 3

+ −

−∫

         = 

55
3x 21 4 dx
2 4 2x 3

 
 

+ + 
−  

 

∫

        = 
3 21 55 2

x dx 1.dx dx
2 4 8 2x 3

+ +
−∫ ∫ ∫

        =
23x 21x 55

log 2x 3 c
4 4 8

+ + − +

5)
3 23x 7x 7x 1

3x 4

+ + +

+

Ans. Here, 
3 23x 7x 7x 1

3x 4

+ + +

+

2

3 2

3 2

2

2

5
x 3x

3

3x 4 3x 7x 7x 1

3 x 4x

3x 7x 1

3 x 12x

5x 1

20
5x

3

23

3

−−

−−

+ +

+ −

⇒ + + + +

+

+ +

+

− +

− −

Let, I = 
3 23x 7x 7x 1

dx
3x 4

+ + +

+∫



Integration

Mahesh Tutorials Science 3

2

23
5 3x 3x dx
3 3x 4

 
 

= + − + 
+  

 

∫

         
3 2x 3x 5 23 3

x dx
3 2 3 6 3x 4

= + − +
+∫

         
3 2x 3x 5 23

x log 3x 4 c
3 2 3 6

= + − + + +

6)
3x 1

x 5

−

+

Ans. Here, 
3x 1

x 5

−

+

3
x 5 3x 1

3 x 15

16

−−

⇒ + −

+

−

Let, I =
3x 1

dx
x 5

−

+∫

                   = 
16

3 dx
x 5

 
− 

+ 
∫

                   = 
1.dx

3 1.dx16
x 5+∫ ∫

                   =3x 16log x 5 c− + +

GROUP (C)-HOME WORK PROBLEMS

1) I=
2(cos 3x + 4 sin x – 2 sin x)∫  dx

Ans. = cos 3x dx + 4∫ sin x dx – 2∫ x

1 – cos 2x

2∫  dx.

cos 3x dx 4 sin xdx 1.dx cos 2x dx= + − +∫ ∫ ∫ ∫

= 
sin 3x

3
  – 4 cos x – x + 

sin 2x

2
 + c

2) sin 8x cos 4x∫  dx

Ans. = 
1

2
 2 sin 8x cos 4x∫  dx

= 
1

2
 sin 12x + sin 4x∫  dx

=  –
cos 12x

24
 – 

cos 4x

8
 + c

3) sin 3x  sin 2x×∫  dx

Ans. = 
1

2
 2 sin 3x sin 2x∫ dx

= 
1

2
 cos x – cos 5x∫

= 
sin x

2
 – 

sin 5x

10
 + c

4) cos 7x cos 5x∫  dx

Ans. = 
1

2
 2 cos 7x cos 5x∫  dx

= 
1

2
 cos 12x + cos 2x∫ dx

= 
sin 12x

24
 + 

sin 2x

4
 + c

5)
2 2cos  x sin x dx×∫

Ans. = 
1

4
 

2(2 sin x cos x)∫ dx

= 
1

4
 

2sin  2x∫ dx

= 
1

4
 

1 – cos 4x

2∫

= 
1

8
 

sin 4x
x – 

4

 
  

 + c

6)
2(tan x – cot x)∫  dx

Ans. = ( )2 2tan  x + cot  x – 2∫ dx

= ( )2 2sec x – 1 + cosec x – 1 – 2∫ dx

= 
2sec x dx∫  + 

2cosec x dx∫  – 4 dx∫
= tan x – cot x – 4x + c

7)
2(tan 2x + cot 2x)∫ dx

Ans. = ( )2 2tan  2x + cot  2x + 2∫ dx

= 
2 2sec  2x – 1 + cosec  2x – 1 + 2∫

= 
tan 2x

2
 – 

cot 2x

2
 + c
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8)
sin x + cosec x

tan x∫  dx

Ans. = 

1
sin x + 

sin x
sin x

cos x

∫  dx

= 

2

2

(sin  x + 1)

sin  x
∫  cos x dx

= 
cosec x

1 + 
sin x

 
 
 
∫  cos x dx

= cos dx∫  + cosec x cot x∫  dx

= sin x – cosec x + c

9)

x x

x

e cos x 4 tan x
dx

4 cos x

 −
 
 
 
∫

Ans. = 

x
e

 dx
4

 
 
 
∫  – sec x tan x dx∫

= 

x
e

4

e
log 

4

 
 
 

 
 
 

 – sec x + c

= 

x

x

e

4  (1 – log4)
 – sec x + c

10)
x x

x

e  sin x + 3  cot x
 dx

3  sin x
∫

Ans. = 

x
e

 dx
3

 
 
 
∫  + cot x cosec x∫  dx

= 

x

x

e

3  (1 – log 3)
 – cosec x + c

11)
tan x

sec x – tan x∫  dx

Ans. = 
sin  x

1 – sin x∫  dx

= 2

(1 + sin  x) sin x

1 – sin  x
∫  dx

= 
2

2

sin  x + sin  x

1 – sin  x
∫  dx

=
( )2

2

sinx + sin x

cos x
∫  dx

= ( )2sec x tanx tan x+∫ dx

= tan x sec x dx∫ + 
2sec  x dx∫  – 1 dx∫

= sec x + tan x – x + c

12) { }–1 –1cos  (sin x) + tan  (cot x)∫ dx

        =
–1cos  cos – x

2

 π  
  
  

∫ +tan–1 tan – x
2

 π  
  
  

dx

= x x
2 2

π π 
− + − 

 
∫ dx

= ( )2xπ −∫ dx

=  dxπ∫  – 2x dx∫
= x – x2 + c

13) ( ) ( ){ }1 1cos sin x tan cot x dx− −+∫

Same as Q-12

GROUP (D)-HOME WORK PROBLEMS

1)
sin x

2 + cos x∫  dx

Ans. Let f(x) = 2 + cos x

f′ (x) = – sin x

= –1 
–sin x

2 + cos x∫  dx

= –1 
f (x)

f(x)

′
∫  dx

= – log |f (x)| + c

= – log |2 + cos x| + c

2)
cos x

5 + sin x∫
Ans. Let f (x) = 5 + sin x

f′ (x) = cos x

∴∴∴∴
cos x

5 + sin x∫  dx

= log |5 + sin x| + c

3)
1

sec x + tan x∫  dx

Ans. = 
cos x

1 + sin x∫  dx
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Let f (x) = 1 + sin x

f′  (x) = cos x

∴∴∴∴ I=
cos x

1 + sin x∫
 = log |1 + sin x| + c

4) 2 2

sin x cos x

5 sin  x + 2 cos  x
∫  dx

Ans. Let f (x)  = 5 sin2x + 2 cos2x

f′ (x) = 10 sinx cosx – 4 sinx cosx

              = 6 sinx cosx

∴∴∴∴    
1

6 2 2

6 sin x cos x

5 sin  x + 2 cos  x
∫  dx

    = 
1

6
 log|5 sin2x + 2 cos2x| + c

5) 2

sin 2x

3 + 2 sin  x
∫  dx

Ans. Let f (x) = 3 + 2 sin2x

f′ (x) = 4 sinx cosx = 2 sin2x

∴∴∴∴
1

2
 2

2 sin 2x

3 + 2 sin  x
∫  dx

 = 
1

2
 log|3 + 2 sin2x| + c

6)
1

x + x log x∫  dx

Ans. = 
1

x (1 + log x)∫

Let f (x) = 1+ log x

f′ (x) = 
1

x

∴∴∴∴ I =
1

x (1 + log x)∫  dx

  = log |1 + log x| + c

7)
x

x

e

2 + 5 e
∫  dx

Ans. Let f (x) = 2 + 5ex

f′ (x) = 5ex

∴∴∴∴
1

5

x

x

5 e

2 + 5 e
∫  dx

= 
1

5
 log |2 + 5ex| + c

8)
x –x

x –x

e  + e

e  – e
∫  dx

Ans. Let f (x) = ex – e–x

f′ (x) = ex + e–x

∴∴∴∴ I=
x –x

x –x

e  + e

e  – e
∫  dx

 = log |ex – e–x| + c

9)
21 + tan x

3 + 4 tan x∫  dx

Ans. =
2sec  x

3 + 4 tan x∫ dx

Let f (x) = 3 + 4 tan x

f′ (x) = 4 sec2x

∴∴∴∴ I =
1

4

24 sec  x

3 + 4 tan x∫

  = 
1

4
 log |3 + 4 tanx| + c

GROUP (E)-HOME WORK PROBLEMS

1)
7 sin x + 24 cos x

3 cos x + 4 sin x∫  dx

Ans. Let 7 sinx + 24 cosx

= A [3 cosx + 4 sinx] + B [– 3 sinx + 4 cosx]

= (4A – 3B) sinx + (3A + 4B) cosx

∴∴∴∴ 4A – 3B = 7 and 3A + 4B = 24

on solving, we get,

A = 4, B = 3

∴∴∴∴ 7 sinx + 24 cosx = 4 (3 cosx + 4 sinx) +

     3(4 cosx – 3 sinx)

∴∴∴∴ I = 
4 (3 cos x + 4 sin x)

dx
(3 cos x + 4 sin x)∫  +

3 (4 cos x - 3 sin x)
dx

(3 cos x + 4 sin x)∫

  = 4 dx + 3∫  
4 cos x – 3 sin x

3 cos x + 4 sin x∫ dx

Let f (x) = 4 sinx + 3 cosx

f′ (x) = 4 cosx – 3 sinx

∴∴∴∴ I = 4x + 3log |3 cosx + 4 sinx| + c

2)
8 sin x + cos x

2 sin x – 3 cos x∫
Ans. Let 8 sinx + cosx

= A[2 sinx – 3 cosx] + B[2 cosx + 3 sinx]

= (2A + 3B) sinx + (– 3A + 2B) cosx

∴∴∴∴ 2A + 3B = 8

– 3A + 2B = 1

On solving, we get,
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On solving, we get,

A = 1, B = 2

∴∴∴∴ Nr. = (2 sinx – 3 cosx) + 2 (2 cosx + 3 sinx)

∴∴∴∴ I= 1 dx + 2∫  
2 cos x + 3 sin x

2 sin x – 3 cos x∫ dx

= x + 2 log |2 sinx – 3 cosx| + c

3)
2 cos x + 3 sin x

6 sin x – 4 cos x∫  dx

Ans. Nr. = A [Dr.] + B 
d

 (Dr.)
dx

 
  

∴∴∴∴ 2 cosx + 3 sinx = A [6 sinx – 4 cosx] + B [6

cosx + 4 sinx]

∴∴∴∴ 6A + 4B = 3

– 4A + 6B = 2

on solving we get,

A = 
5

26
and B = 

6

13

∴∴∴∴ 2 cosx + 3 sinx = 
5

26
 (6 sinx – 4 cosx) + 

6

13
 (6

cosx + 4 sinx)

∴∴∴∴ I=
5

26∫  dx + 
6

13
 

6 cos x + 4 sin x

6 sin x – 4 cos x

 
 
 

 dx

= 
5

26
x + 

6

13
 log |6 sinx – 4 cosx| + c

4)
x

x

4 e  – 25

2 e  – 5
∫  dx

Ans. Let, I= 
x

x x

4 e  – 10 15
 – 

2 e  – 5 2 e  – 5
∫  dx

= 2 dx∫  – 
x

15

2 e  – 5
∫  dx

= 2x – 
–x

x

15 e

2 – 5 e
∫ dx = 2x– 3 

x

x

5e

2 5e

−

−−
∫  dx

= 2x – 3 log |2 – 5e–x| + c

5)

x

x

20 – 12e
 dx

3 e – 4
∫

Ans. = 2 
x

x

10 – 6 e

3 e  – 4
∫ dx = – 2 

( )x

x

6e 10

3e 4

−

−
∫  dx

= –2 

x

x x

6 e  – 8 2
 – 

3 e  – 4 3 e  – 4

 
 
  
∫ dx

= –2 
–x

–x

2 e
2 dx –  dx

3 – 4e

 
 
  
∫ ∫

Let 3 – 4e–x = f (x)

∴∴∴∴ f′ (x) = 4e–x

= –2 

–x

–x

1 4 e
2 dx –   dx

2 3 – 4 e

 
 
  
∫ ∫

= – 2 
–x1

2x –  log |3 – 4 e |
2

 
  

 + c

6)
2x

2x

3e 5
dx

4e 5

+

−∫

Ans.Let 3e2x + 5 = A (4e2x – 5) + B 
d

dx
(4e2x – 5)

= A(4e2x – 5) + B (8e2x )

= 4Ae2x – 5 A + 8 Be2x

∴∴∴∴           3e2x + 5 = (4A + 8B)e2x – 5A

∴∴∴∴             – 5A = 5

∴∴∴∴                   A = – 1

and 4A + 8 B =3

∴∴∴∴        – 4 + 8B = 3

   8B = 7     B = 7/8

So,

I = 

( ) ( )2x 2x

2x

7
1 4e 5 8e

8

4e 5

 
− − + 
 

− 
 

∫ dx

  = – 1∫ . dx + 

2x

2x

7 8e
dx

8 4e 5−
∫

 = – x + 
2x7

log 4e 5 c
8

− +

7)
1

dx
1 tan x+∫

Ans. I =
1

1 tan x+∫  dx

 

1
dx

sin x
1

cos x

=

+
∫

 
cos x

dx
cos x sin x

=
+∫

 
1 2cos x

dx
2 cos x sin x

=
+∫

 
( ) ( )( )

( )

cos x sin x cos x sin x1
dx

2 cos x sin x

+ + −
=

+∫
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( )

( )

cos x sin x1
1. dx dx

2 sin x cos x

 −
= + 

+  
∫ ∫

           
1

x log sin x cos x c
2

=  + +  + 

8)
1

dx
1 cot x+∫

Ans. I = 
1

dx
1 cot x+∫

  

1
dx

cos x
1

sin x

=

+
∫

            
sin x

dx
sin x cos x

=
+∫

            
1 2sin x

dx
2 sin x cos x

=
+∫

 
( ) ( )( )

( )

sin x cos x sin x cos x1
dx

2 sin x cos x

+ + −
=

+∫

           
( )

( )

cos x sin x1
1.dx dx

2 sin x cos x

 −
= − 

+  
∫ ∫

           
1

x log sin x cos x c
2

=  − +  + 

9)

x

x

2e 3
dx

2e 3

+

−∫

Ans. I = 

x

x

2e 3
dx

2e 3

+

−∫

            

( ) ( )

( )

x

x

2e 3 6
dx

2e 3

− +
=

−
∫

            x

6
1.dx dx

2e 3
= +

−
∫ ∫

            

x

x

6e
x

2 3e

−

−
= +

−
∫  dx

            

x

x

3e
x 2

2 3e

−

−
= +

−
∫  dx

            
xx 2log 2 3e c= + − +

10)
( )x

x

4e 5
dx

4e 5

−

+
∫

Ans. I =
( )x

x

4e 5
dx

4e 5

−

+
∫

 

( ) ( )( )
( )

x

x

4e 5 10
dx

4e 5

+ −

=
+

∫

           x

10
1.dx dx

4e 5
= −

+
∫ ∫

           = x – 

x

x

10e
dx

1 5e

−

−
+

∫

= x + 2 

x

x

5e
dx

1 5e

−

−

−

+
∫

= x + 2 log 
x1 5e+ +c

GROUP (F)-HOME WORK PROBLEMS

1)
cos 4x

dx
sin2x∫

Ans. I =
cos 4x

dx
sin2x∫

            = 
21 2sin 2x

dx
sin2x

−
∫

            = cos ec2x dx 2 sin2x dx−∫ ∫

            = log 
( )2 cos 2x2x 1

tan . c
2 2 2

− 
− + 

 

            = 
1

log tan x cos 2x c
2

+ +

2)
sin x

dx
sin2x∫

Ans. I = 
sin x

dx
sin2x∫

            = 
sin x

2sin x cos x∫ dx

            = 
1

sin x dx
2 ∫

  = 
1

log sec x tan x c
2

+ +
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3)
cos (x + a)

 dx
cos x∫

cos x cos a – sin x sin a
 dx

cos x∫

= cos a 1 dx – sin a∫ tan x dx∫
= x cos a – sin a · log |sec x| + c

4)
sin (x + a)

 dx
cos x∫

Ans. = 
sin x cos a + cos x sin a

 dx
sin x∫

= cos  a 1 dx + sin a cot x dx∫ ∫
= x cosa + sina · log |sinx| + c

5)
cos (x + a)

 dx
sin x∫

Ans. = 
cos x cos a – sin x sin a

 dx
sin x∫

= cos a cot x dx – sin a∫ 1 dx∫
= cos a log |sin x| – x sin a + c

6)
sin (x + a) dx

 dx
sin (x – a)∫

Ans. = 
sin (x – a + 2a)

 dx
sin (x – a)∫

= 
sin (x – a) cos 2a + sin 2a cos (x – a)

 dx
sin (x – a)∫

= cos 2a 1 dx + sin 2a∫ cot (x – a)∫  dx

= x cos 2a + sin2a log |sin(x – a)|+ c

7)
cos (x + a)

 dx
cos (x – b)∫

Ans. = 
( ) ( )( )

( )

cos x b a b
 dx

cos x b

− + +

−∫

=
cos (x – b) cos (a + b) – sin (x – b) sin (a + b)

 dx
cos (x – b)∫

        = cos (a + b) 1 dx – sin (a + b)∫  tan (x – b) dx∫
       = x cos(a + b) – sin(a + b) log |sec (x – b)| + c

8)
cos (x + 2a)

 dx
cos (x – 2a)∫

Ans. = 
( )cos x 2a 4a

 dx
cos (x – 2a)

− +
∫

=

cos (x – 2a) cos 4a – sin(x – 2a) sin 4a
 dx

cos (x – 2a)∫

= cos 4a 1 dx – sin 4a∫ tan (x – 2a) dx∫
= x cos 4a – sin4a log |sec(x – 2a)| + c

9)
sin (x + 2a)

 dx
sin (x + a)∫

Ans. = 
sin (x + a + a)

 dx
sin (x + a)∫

= 
sin (x + a) cos a + cos (x + a) sin a

 dx
sin (x + a)∫

= cos a 1 dx + sin a∫  cot (x + a) dx∫
= x cosa + sina log |sin (x + a)| + c

10)
cos x

 dx
cos (x +2a)∫

Ans. = 
cos (x + 2a – 2a)

 dx
cos (x + 2a)∫

= 
cos (x + 2a) cos 2a + sin (x + 2a) sin 2a

 dx
cos (x + 2a)∫

= cos 2a 1 dx + sin 2a∫ tan (x + 2a) dx∫
= x cos 2a + sin 2a log |sec (x + 2a)| + c

11)
1

dx
sin x cos x+∫

Ans. Let, I = 
1

dx
sin x cos x+∫

       

1 1

1 12 sin cos
2 2

dx

x x

=

+
∫

       

1
2

cos sin sin cos
4 4

dx

x x
π π

=

+
∫

        

1
2

sin
4

dx

x
π

=
 

+ 
 

∫

Ans. = 
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        2 cos
4

ec x dx
π 

= + 
 

∫

        2 log tan
2 8

x
c

π 
= + + 

 

12)
1

dx
sin x 3 cos x+∫

Ans. Let, I = 
1

dx
sin x 3 cos x+∫

         

1 1

2 1 3
sin cos

2 2

dx

x x

=

+

∫

        

1 1

2
cos sin sin cos

3 3

dx

x x
π π

=

+
∫

        

1 1

2
sin

3

dx

x
π

=
 

+ 
 

∫

        
1

cos
2 3

ec x dx
π 

= + 
 

∫

                    
1
log tan

2 2 6

x
c

π 
= + + 

 

13)
1

dx
3sin x 4cos x−∫

Ans. Let, I  =
1

dx
3sin x 4cos x−∫

        

1

3 45
sin cos

5 5

dx

x x

=
−∫

Let, 
3

5
= cos a and 

4

5
= sin a

∴∴∴∴ tan a = 
sin

cos

α

α
=
4

5

∴∴∴∴          a = tan–1(4/3)

So,

   I = 
1 1

5 cos sin sin cos
dx

x xα α−∫

     ( )

1 1

5 sin
dx

x α
=

−
∫

     ( )
1

cos
5

ec x dxα= −∫

     
1
log tan

5 2

x
c

α− 
= + 

 

     
( )1tan 4/31

log tan
5 2

x
c

− −
 = +
 
 

14) ( ) ( )

1
dx

cos x a sin x b− −
∫

Ans. Let, I = ( ) ( )

1
dx

cos x a sin x b− −
∫

        ( )

( )

( ) ( )

cos b a1
dx

cos b a cos x a sin x b

−
=

− − −
∫

       
( )

( ) ( )

( ) ( )

cos x a x b1
dx

cos b a cos x a sin x b

− − −  
=

− − −
∫

( )

( ) ( ) ( ) ( )( )
( ) ( )

1

cos b a

cos x a cos x b sin x a sin x b
dx

cos x a sin x b

=
−

− − + − −

− −
∫

    ( )
( ) ( )

1
cot x b dx tan x a dx

cos b a
 = − + − − ∫ ∫

     ( )
( ) ( )

1
log sin x b log sec x a c

cos b a
 = − + − + −

    ( )
( ) ( )

1
log sin x b log cos x a c

cos b a
 = − − − + −

    ( )

( )

( )

sin x b1
log c

cos b a cos x a

−
= +

− −

GROUP (G)-HOME WORK PROBLEMS

1) 2

1
 dx

9x  + 6x + 5
∫

Ans. = 
1

9
 2

1
 dx

2 5
x x + 

3 9
+

∫

          = 2

1 1dx

2x 1 5 19
x

3 9 9 9
+ + + −

∫

= 
1

9
 2 2

1
 dx

1 2
x +  + 

3 3

   
   
   

∫
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= 
1

9
 

1

2
3

 · tan–1 

1x + 
3

2
3

 
 
 
 

 + c

= 
1

6
 tan–1 

3x + 1

2

 
 
 

 + c

2) 2

1
 dx

x  + x + 1
∫

Ans.    = 2

1

1 1
x x 1

4 4
+ + + −

∫

22

1
 dx

1 3
x +  + 

2 2

=

  
       

∫

1

3

2

=

 · 
1

1
x

2tan
3

2

−

 
+ 

 
 
 
 

 + c

 
12 2x 1

tan
3 3

− + 
=  

 
+ c

3) 2

5
 dx

4 – 2x – x
∫

Ans. = – 5 2

1
 dx

x  + 2x – 4
∫

= – 5 2

1
 dx

x  + 2x + 1 – 5
∫

=  –5

( )
22

1
 dx

(x + 1)  – 5
∫

= + 5 

( )
2 2

1
 dx

5  – (x + 1)
∫

= 
1

5
2 5

×  log 
5 + x + 1

5 – x – 1
 + c

          
5 5 x 1

log c
2 5 x 1

+ +
= +

− −

4)
2

1
 dx

x  – 6x – 7
∫

Ans. = 
2

1
 dx

x  – 6x + 9 – 16
∫

= 2 2

1
 dx

(x – 3)  – 4
∫

= ( )

1

2 4 log 
( )

( )

x 3 4

x 3 4

− −

− +
+ c

= 
1

8
 log 

x – 7

x + 1
 + c

5) 2

1
 dx

3x  + x + 2
∫

Ans. = 
1

3
 

2

1
 dx

x 2
x  +  + 

3 3

∫

= 
1

3
 2

1
 dx

x 1 1 2
x  +  +  –  + 

3 36 36 3

∫

= 
2

1 1
dx

3 1 23
x

6 36

 
+ + 

 

∫

= 
1

3
 

22

1
 dx

1 23
x +  + 

6 6

  
       

∫

= 

1 1

3 23

6

×
 tan–1

1
x + 

6

23

6

 
 
 

 + c

= 
2

23
 tan–1 

6x + 1

23

 
 
 

 + c

6) 2

1
 dx

5x  – 6x – 8
∫

Ans. = 
1

5
2

1
 dx

6x 8 9 9
x  -  –  –  + 

5 5 25 25

∫

= 
1

5
 

22

1
 dx

3 49
x   

5 25

  
− −        

∫

2 2

1 1
dx

5 3 7
x

5 5

=

   
− −   

   

∫
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= 
1

5
 × 

1

7
2

5
×  log 

3 7
x

5 5
3 7

x
5 5

− −

− +
 + c

= 
1

14
 log

x – 2

4
x +

5

+ c

= 
1

14
 log 

5x – 10

5x + 4
 + c



Integration

12 Mahesh Tutorials Science

GROUP (H)-HOME WORK PROBLEMS

1)
2 3/4(3x 4x – 3)+∫ (3x + 2) dx

Ans. Let (3x2 + 4x – 3) = t

diff. w.r.t x.

(6x + 4) dx = dt

∴ 2(3x + 2) dx = dt

(3x + 2) dx = 
dt

2

∴
3/4 dt

t
2∫

= 
1

2
 

3/4t dt∫

= 
1

2
 

7
4t

7

4

 + c

=  
2 7/42 (3x   4x –  3)

7

+
 + c

2) ( )3

dx

sin x sin x + α
∫

Ans. I = ( )3

dx

sin x sin x + α
∫

  = 
( )3

dx

sin x sin x cos cos xsinα + α
∫

  = 4 3

dx

sin x cos sin x cos x sinα + α
∫

  =
( )4

dx

sin x cos cot x sinα + α
∫

  =

2cosec x dx

cos cot xsinα + α
∫

put cos α + sin x cos α = t

∴ – cosec2 x sin α dx = dt

∴ cosec2x  dx = – dt/ sin x

So,

I   = 
1 dt

sin t
−

α
∫

1
2 t c

sin
= − × +

α

    
2

cos cos x sin
sin

= − α + α
α

+ c

3)
2

2

sec x
dx

9 5tan x−∫
Ans. Put tanx = t

∴ sec2x dx = dt

∴ I = 2

dt

9 5t−
∫  dt

  2

1 1
dt

95
t

5

=

−
∫

            ( )
2

2

1 1
dt

5 3
t

5

=

 
− 

 

∫

            

3
t

1 1 5
log c

3 35
2 t

5 5

+

= × +

× −

           
1 3 5 t

log
6 5 3 5 t

+
=

−
+ c

  
1 3 5 tan x

log c
6 5 3 5 tan x

+
= +

−

4)
3(1  cot x)+∫  cosec 2x dx

Ans. Let cot x = t

∴ –cosec2 x dx = dt

3(1  t )+∫  (– dt)

= – 
31.dt t dt−∫ ∫

= – t 
4t

4
−  + c

= – cot x 
4cot x

–
4

 + c

5)
( ) 2

1

3tan x  1 cos x+
∫   dx

Ans. = 
2sec x

3tan x  1+
∫  dx

Let tan x = t

∴ sec2 x dx = dt

∴
dt

3t + 1∫  = 
log|3t + 1|

3
 + c

= 
1

3
 log |3tan x + 1| + c
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6)
3

(1 – sinx) cos x dx∫
Ans. Let sinx = t

cos x dx = dt

∴
3(1 –  t)∫  dt

=

4(1 –  t)

4(–1)
  + c

= 
–1

4
 (1 – sinx)4 + c

7)

x –x

x –x

e – e

e e+
∫  dx

Ans. Let ex  + e–x = t

(ex – e–x) dx = dt

∴

dt

t
= log t + c

     = log |ex + e–x| + c

8)

x

2 x

e (1  x)

sin (x e )

+

 + dx

Let xe x = t     ∴  (x . ex + ex) dx = dt

∴ ex(1 + x) dx = dt

∴ I = 2

dt

sin t
∫

∴
2cosec t dt∫

= –cot t + c

= –cot (xex) + c

9)
5/2(3 – 2log x)

x∫  dx

Ans. Let (3 – 2log x) = t

∴ –
2

x
 dx = dt

1

x
 dx = – 

dt

2

∴ I =
5/2 dt
t  –

2

 
 
 

∫

= 
1

2

−

 
5/2t  ∫ dt

= 
–1

2
 

7/2t

7

2
 +c

= 
7/2–(3 – 2 log x)

7
 + c

10)

–1 2

2

(sin  x)

1 – x
∫  dx

Ans. Let sin–1x = t

∴ 2

1

1 – x
 dx = dt

∴ I =
2t  ∫ dt

= 
3t

3
 + c

=
–1 3(sin x)

3
 + c

11)

–1tan 2x

2

e

1 4x+
∫  dx

Ans. Let tan–12x = t

∴ 2

1

1  4x+

 (2) dx = dt

∴  2

1

1 4x+

dx = 
dt

2

∴        I =
t dt
e

2
×∫

 
te

c
2

= +

  

1tan 2xe
c

2

−

= +

GROUP (I)-HOME WORK PROBLEMS

1) 2

4x + 7
 dx 

2x  – 3
∫

Ans. = 2

4x

2x 3−
∫  dx

= 2

4x
 

2x  – 3
∫ dx + 2

7
 dx 

2x  – 3
∫ +  c

I = 2

4x
dx

2x 3−
∫  + 

7

2
 

2
2

1

3
(x)  – 

2

 
  
 

∫

   = log |2x2 – 3| + 

1 7

3
2.2

2

×

 log 

3
x – 

2

3
x + 

2

 + c
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2 7 2x 3

log 2x 3 log
2 6 2x 3

−
= − +

+

2) 2

x – 1
 dx 

x  + 3
∫

Ans. = 2

x
 dx 

x  + 3
∫   – 2

1
 dx 

x  + 3
∫

∴ I =
1

2
 2

2x
 dx 

x 3+
∫  – 2 2

1
 dx  

x  + ( 3)
∫

= 
1

2
 log |x2 + 3| – 

1

3
 tan–1 

x

3

 
 
 

 + c

3) 2

3x 4
dx

1 – x

−
∫

Ans. I = 2

3x
 dx  

1 – x
∫  – 2

4
 dx  

1 – x
∫

=
– 3

2
 2

2x
 dx

1 x

−

−
∫  – 4 

( )
2 2

1
 dx

1  – x
∫

  =
– 3

2
 log ( )

2 1
1 x 4

2 1
− − ×  log 

1 + x

1 – x
 + c.

            =
23 1 x

log 1 x 2log c
2 1 x

− +
− − +

−

4)

2

2

x 1 2
 dx  

x  + 1

+ −
∫

Ans. = 1 dx∫  – 2 2 2

1
 dx  

x  + 1
∫

= x – ( )

2

1 tan–1 
x

1

 
 
 

 + c

= x – 2 tan–1 (x) + c

5)
( )3

2

x  + 1
 dx  

x  + 1
∫

Ans. Here,

2 3 2

3

x

x 1 x 0x 0x 1

x x

x 1

+ + + +

+

− +

So, 

3

2

x 1

x 1

+

+
 = x + 

( )
2

x 1

x 1

− +

+

So,

I = 2 2

x 1
x dx

x 1 x 1

 
− + 

 + + 
∫

            = 2 2 2

1 2x 1
x dx dx dx

2 x 1 1 x
− +

+ +
∫ ∫ ∫

           = 
2

2 1x 1
log x 1 tan x c

2 2

−
− + + +

6)

3

2

x  – x + 1

x  – 4
∫

Ans. Here,

2 3 2

3

x

x 4 x 0x x 1

x 4x

3x 1

− + − +

+

+

So, 

3

2

x x 1

x 4

− +

−
= x +

( )
2

3x 1

x 4

+

−

So, I = 2

3x 1
x dx

x 4

 +
+ 

 − 
∫

                  = 2 2 2

3x 1
x dx dx dx

x 4 x 2
+ +

− −
∫ ∫ ∫

                  = 2 2 2

3 2x 1
x dx dx dx

2 x 4 x 2
+ +

− −
∫ ∫ ∫

                  =
( )

2
2x 3 1 x 2

log x 4 log c
2 2 2 2 x 2

−
+ − + +

+

                 = 

2
2x 3 1 x 2

log x 4 log c
2 2 4 x 2

−
+ − + +

+

GROUP (J)-HOME WORK PROBLEMS

1)
3sin x dx∫

Ans. = 
2sin x sinx dx∫

= ( )21 cos x sin x dx−∫
Let cos t

∴ – sinx dx = dt

∴ I = – 
2(1 – t ) dt∫

  = – 
21.dt t dt+∫ ∫

= – t + 
3t

3
 + c
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= –cosx + 
3cos x

3
 + c

2)
3cos x dx∫

Ans. = 
2cos x cosx dx∫

= ( )21 sin x cos x dx−∫
Let sinx = t

∴ cos x dx = dt

∴ I = 
2(1 – t ) dt∫

           = 
21.dt t dt−∫ ∫

           = + t – 
3t

3
 + c

 = sinx – 
3sin x

3
 + c

3) I = 
4sin x dx∫

Ans. = ( )
2

2sin x  dx∫

= 

2
1 – cos2x

2

 
 
 
∫  dx

= 
21 – 2cos2x + cos 2x

4∫  dx

= 
1

4
 1 – 2 cos2x∫  + 

1 + cos4x

2
 dx

= 
1 2 4cos 2x 1 cos 4x

4 2

− + +
∫

= 
1

8
 ( )3 4cos 2x cos 4x dx− +∫

= 
3

8
 x – 

4

8
 
sin2x

2
 + 

1

32
 sin4x + c

          =
3x sin2x sin4x

8 4 32
− + + c

4) I = 
4cot x dx∫

Ans. = 
2 2cot x · cot x dx∫

= 
2 2(cosec x – 1)cot x · dx∫

= 
2 2 2cosec x cot x cot x dx−∫ ∫

=
2 2(cosec x cot x)∫ dx –

2cosec x∫ dx + 1 dx∫
Let t = cot x

∴ –cosec2x dx = dt

∴ I = 
2–t  dt∫  – dt−∫  + 1 dx∫

  = 
3t

t x c
3

−
+ + +

= – 
3cot x

3
 + cotx + x + c

5) Same as Q-4

6)
3tan x dx∫

Ans. = 
2tan x · tanx dx∫  = ( )2sec x 1 tan x dx−∫

= 
2sec x tanx dx∫  – tanx dx∫

Let tanx = t

sec2x dx = dt

∴ I = t dt∫  – tanx dx∫

            = 
2t

log sec x c
2

− +

  = 
2tan x

2
 – log |sec x| + c

7)
4sec x dx∫

Ans. = 
2 2sec x · sec x dx∫  = ( )2 2sec x 1 tan x dx+∫

= 
2sec x∫  dx +

2 2sec x tan x dx∫
put tan x = t

∴ sec2x dx = dt

∴ I = 
2 2sec x dx t dt+∫ ∫

            = tan x + 
3t

3
+ c

 = tan x + 
3tan

3

x
+ c

8)
4cosec x dx∫

Ans. = 
2 2cosec x cosec x dx∫

= 
2 2(cot x + 1) cosec x dx∫

= 
2 2cot x cosec x∫  dx + 

2cosec x dx∫
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put  cot x = t

∴ – cosec2x dx = dt

∴ ( )2t dt cot x− + −∫  + c

= 
3t

3

−
 – cot x + c

= – 
3cot x

3
 – cot x + c

GROUP (K)-HOME WORK PROBLEMS

1) 2

dx

5 + 4x – x
∫

I = 2

dx

5 + 4x – x
∫

  = ( )2

1
dx

5 x 4x 4 4− − + +
∫

            = 
( )

2

1
dx

9 x 2− −
∫

            =
( ) ( )

2 2

1
dx

3 x 2− −
∫

            = sin–1 
x 2

3

− 
 
 

+ c

2) 2

1
dx

x 4x 5− −
∫

Ans. I = 2

1
dx

x 4x 5− −
∫

  = 2

dx

x 4x 4 5 4− + − −
∫

            =
( ) ( )

2 2

1
dx

x 2 3− −
∫

            =log 
2x 2 x 4x 5− + − −  + c

3) 2

1
 dx

x  – 4x + 13
∫

Ans. = 
( )

2 2

1
 dx

x 2 3− +
∫

= 2log |x – 2 + x  – 4x + 13| + c

4) 2

dx

2x 7x 5+ −
∫

Ans. I = 2

dx

2x 7x 5+ −
∫

  = 2

dx

7 5
2 x x

2 2

 
+ − 

 

∫

            2

1 1
dx

2 7x 49 5 49
x

2 16 2 16

=
 

+ + − − 
 

∫

           
2

1 1
dx

2 7 89
x

4 16

=

 
+ − 

 

∫

          
22

1 1
dx

2
7 89

x
4 4

=

  
+ −        

∫

         
21 7 7x 5

log x x
4 2 22

= × + + + − + c

5) 2

dx

5 7x 2x− −
∫

Ans. I = 2

dx

5 7x 2x− −
∫

  2

1 dx

2 5 7x
x

2 2

=

− −

∫

            2

1 dx

2 5 7
x x

2 2

=
 

− + 
 

∫

            2

1 dx

2 5 7 49 49
x x

2 2 16 16

=
 

− + + + 
 

∫

            
2

1 dx
dx

2 89 7
x

16 4

=

 
− − 
 

∫
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2 2

1 dx
c

2
89 7

x
4 4

= +

   
− −       

∫

1

7
x

1 4sin c
2 89

4

−

 
− 

 = +
 
 
 

          
11 4x 7

sin c
2 89

− − 
= + 

 

6)
2

1
 dx

2x  + 7x + 13
∫

Ans. = 
2

1 1
 dx

2 7x 13
x  +  + 

2 2

∫

= 
2

1 1

2 7 49 49 13
x  + x +  –  + 

2 16 16 2

∫ dx

2

1 1
dx

2 7 55
x +  + 

4 16

=

 
 
 

∫

          
22

1 1
dx

2
7 55

x
4 4

=

  
+ +        

∫

= 
1

2
 log 

27 7x 13
x +  + x  +  + 

4 2 2
 + c

7)
x

2x

e  dx

e  – 1
∫

Ans. Let ex = t

ex dx = dt

∴∴∴∴ I = 2

dt

t  – 1
∫

= log 2t + t  – 1  + c

= log 
x 2xe  + e  – 1  + c

8)
x

x 2x

e  dx

5 – 4e  – e
∫

Ans. Let ex = t

∴∴∴∴ ex dx = dt

∴∴∴∴ I = 2

dt

5 4t t− −
∫

            = ( )2

dt

5 t 4t 4 4− + + +
∫

            =
( )

2

dt

9 t 2− +
∫

= 
2 2

1

3  – (t + 2)
∫  = sin–1

t + 2

3

 
 
 

 + c

= sin–1 

xe 2

3

 +
 
 
 

  + c

9) 2

cos x
dx

4 sin x−
∫

Ans. I = 2

cos x
dx

4 sin x−
∫

Put  sin x = t

∴∴∴∴ cos x dx = dt

∴∴∴∴ I = 2

dt

4 t−
∫

            =
( ) ( )

2 2

dt

2 t−
∫

 =
1 t

sin c
2

−  
+ 

 

           =
1 sinx

sin c
2

−  
+ 

 

10) 2

cos x
dx

7 sin x 4sin x− −
∫

Ans. I = 2

cos x
dx

7 sin x 4sin x− −
∫

put sin x = t
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∴∴∴∴ cos x dx = dt

∴∴∴∴ I = 2

dt

7 t 4t− −
∫

            ( )2

dt

7 t 4t 4 4

=

− + + +
∫

           ( ) ( )
2 2

dt

11 t 2

=

− +

∫

1 t 2
sin c

11

− + 
= + 

 

1 sin x 2
sin c

11

− + 
= + 

 

11)

2

2

sec x dx

1 tan x−
∫

Ans. I = 

2

2

sec x dx

1 tan x−
∫

put tan x = t

∴∴∴∴ sec2x dx = dt

∴∴∴∴ I = 2

dt

1 t−
∫

  = sin–1 ( t ) + c

  = sin– 1( tan x) + c

12)
2

cos x
 dx

9 + 8 sinx – sin x
∫

Ans. Let sin x = t

∴∴∴∴ cos x dx = dt

∴∴∴∴ I = 2

dt

– (t  – 8t + 16) + 16 + 9
∫

=
2 2

dt

5  – (t – 4)
∫

= sin–1 
t – 4

5

 
 
 

 + c

= sin–1 
sinx – 4

5

 
 
 

 + c

13) ( )2

dx
dx

x log x 4+
∫

Ans. I = ( )2

dx
dx

x log x 4+
∫

let log x = t

1

x
= dx = dt

2 2

dt

t 2+
∫

log 
2 2t t 2 c+ + +

log ( )
2

log x log x 4 c+ + +

14)

2

2

sec x dx

1 tan x−
∫

Ans. Let, I = 

2

2

sec x dx

1 tan x−
∫

Put tan x = t

∴∴∴∴ sec2x dx = dt

I = 21

dt

t−
∫

= sin–1 (t)

= sin–1(tan x) + c
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GROUP (L)-HOME WORK PROBLEMS

1) 2

5x + 2
 dx

3x  + 4x + 5
∫

Ans. I = 2

5x + 2
 dx

3x  + 4x + 5
∫

let 5x + 2 = A 
d

dx
 (3x2 + 4x + 5)+ B

∴ 5x + 2 = 6Ax + 4A + B

So 6A = 5

     A = 
5

6

Also, 4A + B = 2

∴ 4
5

6

 
 
 

 + B = 2

∴
10

3
 + B = 2

∴ B = 2 – 
10

3
 = 

– 4

3

So, I = 

( )

2

5 4
6x 4

6 3
dx

3x 4x 5

 
+ − 

 

+ +
∫

         2 2

5 6x 4 4 1
dx

6 33x 4x 5 3x 4x 5

+
= −

+ + + +
∫ ∫ dx

        

2

2

5 4 1
2 3x 4x 5

6 3 4x 5
3 x

3 3

= × + + −
 + + 
 

∫

    

2

2

5 4 1
3x 4x 5 dx

3 3 3 4x 4 5 4
x

3 9 3 9

= × + + −

+ + + −
∫

2

22

5 4 1
3x 4x 5 dx

3 3 3
2 11

x
3 3

= × + + −

  + +        

∫

         

2

2

5
3x 4x 5

3

4 2 4x 5
log x x

3 3 33 3

= × + +

− + + + +
+  c

2) 2

2x – 5
 dx

x  – 4x + 5
∫

Ans. Let 2x – 5 = A 
d

dx
(x2 – 4x + 5) + B

∴ 2x – 5 = A (2x – 4) + B

∴ 2x – 5 = 2Ax – 4A + B

So, 2A = 2

∴ A = 1

Also, – 4A + B = – 5

∴ B = – 5 + 4 = – 1

So, I = 
( )( )
2

1 2x 4 1
dx

x 4x 5

− −

− +
∫

               
( )
2 2

2x 4 1
dx dx

x 4x 5 x 4x 5

−
= −

− + − +
∫ ∫

                 
2

2

1
2 x 4x 5 dx

x 4x 4 5 4

= − + −
− + + −

∫

    ( ) ( )

2

2 2

1
2 x 4x 5 dx

x 2 1

= − + −
− +

∫

      
2 22 x 4x 5 log x 2 x 4x 5 c= − + − − + − + +

3) 2

3x + 1
 dx

3x  – 4x – 5
∫

Ans. Let 3x + 1 = A
d

dx
 (3x2 – 4x – 5) + B

∴ 3x +1 = A (6x – 4) + B

∴ 3x +1 = 6Ax – 4A + B

So, 6A = 3

∴ A =
1

2

Also, – 4A + B = 1

∴ – 4 
1

2

 
 
 

+ B = 1

∴ B = 3

So, I =

( )

2

1
6x 4 3

2 dx

3x 4x 5

− +

+ −
∫

        2 2

1 6x 4 3
dx dx

2 3x 4x 5 3x 4x 5

−
= +

− − − −
∫ ∫

           

2

2

1 1
2 3x 4x 5 3 dx

2 4x 5
3 x

3 3

= × − − +
 − + 
 

∫

∴ 5x + 2 = A (6x + 4) + B         ... (i)
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2

2

3 1
3x 4x 5 dx

3 4x 4 5 4
x

3 9 3 9

= − − +

− + + −

∫

    

2

22

1
3x 4x 5 3 dx

2 11
x

3 3

= − − +

  
− +        

∫

      
2 22 4x 5

3x 4x 5 3 log x x c
3 3 3

= − − + − + − + +

4)
x + 3

 dx
x + 2∫

Ans. I =
x + 3

 dx
x + 2∫

  =
x 3 x 3

dx
x 2 x 3

+ +
×

+ +
∫

            = 2

x 3
dx

x 5x 6

+

+ +
∫

Let x + 3 = A
d

dx
(x2 + 5x + 6) + B

∴∴∴∴ x + 3 = A (2x + 5) + B

∴∴∴∴ 2A = 1   ∴∴∴∴ A = 
1

2

Also, 5A + B = 3

∴∴∴∴ 5
1

2

 
 
 

+ B = 3

B = 3 
5

2
− = 

1

2

So, I =

( )

2

1 1
2x 5

2 2
dx

x 5x 6

 
+ + 

 

+ +
∫

               2 2

1 2x 5 1 1
dx dx

2 2x 5x 6 x 5x 6

+
= +

+ + + +
∫ ∫

2

2

1 1 1
2 x 5x 6 dx

2 2 25 25
x 5x 6

4 4

= × + + +

+ + + −

∫

                   

2

2 2

1 dx
x 5x 6

2
5 1

x
2 2

= + + +

   
+ −   

   

∫

2 21 5
x 5x 6 log x x 5x 6 c

2 2
+ + + + + + + +

5)
x + 1

 dx
9 – x∫

Ans. I = 
x + 1

 dx
9 – x∫

 = 
x 1 x 1

dx
9 x x 1

+ +
×

− +
∫

= 2

x 1

x 8x 9

+

− + +
∫  dx

x + 1 = A 
d

dx
(– x2 + 8x + 9)+ B

∴∴∴∴ x + 1 = A (– 2x + 8) + B

∴∴∴∴ – 2A = 1

∴∴∴∴     A = 
1

2

−

Also, 8A + B = 1

∴∴∴∴ 8 
1

2

− 
 
 

+ B = 1

∴∴∴∴ B = 5

So, I = 

( )

2

1
2x 8 5

2 dx

x 8x 9

−
− + +

− + +
∫

     

( )

( )2 2

2x 81 1
5 dx

2 x 8x 9 9 x 8x

− +−
= +

− + + − −
∫ ∫

( )
2

2

1 1 dx
2 x 8x 9 5

2
9 x 8x 16x 16

−
= × − + + +

− − + +
∫

           
( ) ( )

2

2 2

1
x 8x 9 5 dx

5 x 4

= − − + + +

− −
∫

2 1 x 4
x 8x 9 5sin c

5

− − 
= − − + + + + 

 

6)
x – 2

 dx
x∫

Ans. I = 2

x – 2
 dx

x  – 2x
∫

  
x 2 x 2

dx
x x 2

− −
= ×

−
∫

   2

x 2
dx

x 2x

−
=

−
∫

Let x – 2 = A 
d

dx
 (x2 – 2x)+ B
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∴∴∴∴  x – 2 = A (2x – 2) + B

∴∴∴∴ 2A = 1

∴∴∴∴ A = 
1

2

So, – 2A + B = – 2

∴∴∴∴ – 2
1

2

 
 
 

+ B = – 2

∴∴∴∴ B = –1

So, I = 

( )

2

1
2x 2 1

2 dx

x 2x

− −

−
∫

        2 2

1 2x 2 1
dx dx

2 x 2x x 2x

−
= −

− −
∫ ∫

      
2

2

1 1
2 x 2x dx

2 x 2x 1 1

= × − −
− + −

∫

      ( ) ( )

2

2 2

1
x 2x dx

x 1 1

= − −
− +

∫

      
2 2x 2x log x 1 x 2x c= − − − + − +

GROUP (M)-HOME WORK PROBLEMS

1) 2

1

7cos 4
dx

x −
∫

Ans. Let, I = 2

1

7cos 4
dx

x −
∫

Dividing Nr and Dr by cos2 x,

∴∴∴∴ I = 

2

2

sec

7 4sec

x
dx

x−
∫

  ( )
2

2

sec

7 4 1 tan

x dx

x

=
− +

∫

            

2

2

sec

3 4tan

x dx

x

=
−

∫

Put tan x = t,  ∴∴∴∴ sec2 x dx = dt

∴∴∴∴  ( ) ( )
2 2

I

3 2

dt

t

=
−

∫

   
1 3 2 1

log
22 3 3 2

t
c

t

+
= × +

−

   
1 3 2tan

log
4 3 3 2tan

x
c

x

+
= +

−

2) 2 2

1
 dx

sin x + 2 cos x + 3
∫

Ans. Dividing Nr and Dr by cos2x,

∴∴∴∴ I= 

2

2 2

sec x
 dx

tan x + 2 + 3 sec x
∫

= ( )
2

2 2

sec x dx

tan x 2 3 1 tan x+ + +
∫

= 

2

2 2

sec x
 dx

2 + 3 + 3 tan x + tan x
∫

= 

2

2

sec x
 dx

5 + 4 tan x
∫

Let tan x = t

∴ sec2x dx = dt

∴ I = 2 2

dt

( 5)  + (2t)
∫

∴ I = 
1

5
 tan–1 

2t 1

25

 
 
 

 + c

= 
1

2 5
 tan–1 

2 tanx

5

 
 
 

 + c.

3) 2 2

1
dx

2sin x 3cos x 7− +∫

Ans.   I = 2 2

1
dx

2sin x 3cos x 7− +∫
Dividing Nr and Dr by cos2x

∴  I

2

2 2

sec x
dx

2tan x 3 7sec x
=

− +
∫

            ( )
2

2 2

sec x
dx

2tan x 3 7 1 tan x
=

− + +
∫

 

2

2

sec x dx

9tan x 4
=

+
∫

put tan x = t

∴∴∴∴ sec2 x dx = dt

∴∴∴∴ 2

dt
I

9t 4
=

+
∫

  ( ) ( )2 2

dt

3t 2
=

+
∫
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11 3t 1

tan c
2 2 3

−  
= × + 

 

           
11 3tanx

tan c
6 2

−  
= + 

 

4) 2 2

1
dx

4cos x sin x+∫

Ans. I = 2 2

1
dx

4cos x sin x+∫
Dividing Nr and Dr by cos2x

∴∴∴∴
2

2

sec x
I dx

4 tan x
=

+
∫

put tan x = t

∴∴∴∴ ( ) ( )2 2

dt
I

t 2
=

+
∫

            
11 t

tan c
2 2

−  
= + 

 

           
11 tanx

tan c
2 2

−  
= + 

 

5) 2

1
 dx

3 – 2sin x
∫

Ans. I = 2

1
 dx

3 – 2sin x
∫

  

2

2 2

sec x dx

3sec x 2tan x
=

−
∫

  ( )
2

2 2

sec x dx

3 1 tan x 2tan x
=

+ −
∫

 

2

2

sec x dx

3 tan x
=

+
∫

put tan x = t

∴∴∴∴ sec2x dx = dt

∴∴∴∴ 2

dt
I

3 t
=

+
∫

            ( ) ( )22

dt

t 3

=
+

∫

            
11 t

tan c
3 3

−  
= + 

 

            
11 tanx

tan c
33

−  
= + 

 

GROUP (N)-HOME WORK PROBLEMS

1)
1

4 – 5sinx∫

Ans. Let tan
x

2
 = t

x

2
 = tan–1 t

x = 2 tan–1 t

∴ dx = 2

2

1 + t
 dt

sin x = 2

2t

1 + t

∴
1

 dx
4 – 5sinx∫

So,

I = 
2

2

2 dt

1 + t

2t
4 – 5

1 + t

 
 
 

∫

= 2 2

1
 dt

4 + 4t  – 10t
∫

= 
2

4
 

2

1
 dt

5
t  – t + 1

2

∫

= 
1

2
 

2

1
 dt

5 25 25
t  – t +  –  + 1

2 16 16

∫

= 
1

2
 2 2

1
 dt

5 3
t –  – 

4 4

   
   
   

∫

= 
1

2
 × 

1

3
2 × 

4

 log 

5 3
t –  – 

4 4
5 3

t –  + 
4 4

 + c

1 t 2
log c

13
t

2

−
= +

−

= 
1

3
 log 

2t – 4

2t – 1
 + c
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= 
1

3
 log 

x
2tan  – 4

2

x
2tan  – 1

2

 
 
 

 
 
 

 + c

2)
1

 dx
5 – 4sinx∫

Ans. put tan
x

2
= t

∴ dx = 2

2dt

1 t+

sin x = 2

2t

1 t+

∴ I= 

2

2

2 dt

1 + t

2t
5 – 4 

1 + t

 
 
 

∫

= 2

2
 dt

5 + 5t  – 8t
∫

= 
2

2 1
 

8 16 165
t  – t +  + 1 – 

5 25 25

∫

= 
2

5 2 2

1
 dt

4 3
t –  + 

5 5

   
   
   

∫

= 
2

5
 
1

3

5

 tan–1 

4
t – 

5
3

5

 
 
 
  
 

 + c

= 
2

3
 tan–1 

5t – 4

3

 
 
 

 + c

= 
2

3
 tan–1 

5tan(x/2) – 4

3

 
 
 

 + c.

3)
1

4 + 5 cos x∫

Ans. put tan
x

2
= t

∴ dx = 2

2dt

1 t+

cos x = 

2

2

1 t

1 t

−

+

∴ I = 

2

2

2

2 dt

1 + t

1 – t
4 + 5 

1  t

 
 
 + 

∫

 = 2 2 2

dt

4 + 4t  + 5 – 5t
∫

 = 2 2

1
 dt

– t  + 9
∫

 = 2 2 2

1
 dt

– t  + 3
∫

 = 2 × 
1

2 × 3
 log 

3 + t

3 – t
 + c

 = 
1

3
 log 

3 + tan(x/2)

3 – tan(x/2)
 + c

4) 3

1
dx

x x−∫

Ans. I = 3

1
dx

x x−∫

  1 1

2 3

1
dx

x x

=

−

∫

put x = t6   
1

6t x∴ =

∴∴∴∴ dx = 6t5 dt

So,

 ( ) ( )

5

1 1
6 62 3

6t dt
I

t t

=

−

∫

  

5

3 2

6t
dt

t t
=

−
∫

  ( )

5

2

6t
dt

t t 1
=

−
∫

            
36t
dt

t 1
=

−∫

 
3t 1 1

6 dt
t 1

− +
=

−∫

           

( ) ( )
( )

2t 1 t t 1 1
6 dt

t 1 t 1

 − + +
 = + − −
  

∫
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2 1

6 t t 1 dt
t 1

 
= + + + − 
∫

           

3 2t t
6 t log t 1 c

3 2

 
= + + + − + 

  

          

( )

3 3
1 1

6 6
11
66

x x

6 x log x 1 c
3 2

    
    
           = + + + − + 
 
 
 
  

         

1 1
1 1

2 3
6 6x x

6 x log x 1 c
3 2

 
 

= + + + − + 
 
  

5) 4 3

x
dx

1 x+
∫

Ans. I = 4 3

x
dx

1 x+
∫

   =

1
2

3/4

x
dx

1 x+
∫

1
4 4put x = t ,t x=

∴∴∴∴ dx = 4t3  dt

So,

             I = ( )

2
3

3
4 4

t
4t dt

1 t

×

+

∫

     

5

3

4t
dt

1 t
=

+
∫

    

3 2

3

4t t dt

1 t
=

+
∫

put 1 + t3 = m    Also,   t3 = m – 1

∴∴∴∴ 3t2 dt  =  dm    t2 dt =
dm

3

So,

I = 
( )4 m 1 dm

m 3

−
∫

  ( )4
m log m c

3
= − +

           ( )3 34
1 t log 1 t c

3
= + − + +

3 3
1 1

4 44
1 x log 1 x c

3

        = + − + +          

3
4 344

1 x log 1 x c
3

 
 = + − + +
 
 

6)
1

 dx
4 + 5sinx∫

Ans. I= 

2

2

2dt

1 + t

2t
4 + 5 

1 + t

 
 
 

∫

= 2 2

dt

4 + 4t  + 10t
∫

= 
2

4
 

2

dt

5
t  + t + 1

2

∫

= 
1

2
 

2

dt

5 25 25
t  + t +  –  + 1

2 16 16

∫

= 
1

2
 2 2

dt

5 3
t +  – 

4 4

   
   
   

∫

= 
1

2
 × 

1

3
2 × 

4

 log 

5 3
t +  – 

4 4
5 3

t +  + 
4 4

= 
1

3
 log 

2t – 1

2t + 4

= 
1

3
 log 

x
2 tan  – 1

2

x
2 tan  + 4

2

 
 
 

 
 
 

 + c



Integration

Mahesh Tutorials Science 25

7)
1

 dx
13 + 3cosx + 4sinx∫

Ans. I= 

2

2

2 2

2
dt

1 + t

1 – t 2t
13 + 3  + 4

1 + t 1 + t

   
       

∫

= 2 2 2

1
 dt

13 + 13t  + 3 – 3t  + 8t
∫

= 2 2

1
 dt

10t  + 8t + 16
∫

= 
2

10 2

1
 dt

4 8
t  + t + 

5 5

∫

2

1 dt

4t 4 8 45
t

5 25 5 25

=
+ + + −

∫

= 
1

5 2 2

1
 dt

2 6
t +  + 

5 5

   
   
   

∫

= 
1

6
5 × 

5

 tan–1 

2
t + 

5
6

5

 
 
 
  
 

 + c

= 
1

6
 tan–1 

5t + 2

6

 
 
 

 + c

= 
1

6
 tan–1 

x
2 + 5 tan

2

6

  
  
  

 
 
 

 + c

8)
1

 dx
3(1 – sinx) – cosx∫

Ans. = 
1

 dx
3 – 3sinx – cosx∫

= 2 
2

2

2 2

dt

1 + t

2t 1 – t
3 – 3  – 

1 + t 1  t

  
    +   

∫

= 2 2 2

1
 dt

3 + 3t  – 6t – 1 + t
∫

= 2 2

1
 dt

4t  – 6t + 2
∫

= 
2

2
 × 

1

2
 

2

1
 dt

3 1
t  – t + 

2 2

∫

= 
1

2
 2

dt
 

3 9 1 9
t  – t +  + –

2 16 2 16

∫

= 
1

2
 2 2

1
 dt

3 1
t –  – 

4 4

   
   
   

∫

= 
1

1
2 × 2 × 

4

 log 

3 1
t –  – 

4 4
3 1

t –  + 
4 4

 + c

= log 
2t – 2

2t – 1
 + c

= log 

x
2tan  – 2

2

x
2tan  – 1

2

 
 
 

 
 
 

 + c

9)
1

 dx
3sin x + 4cosx + 5∫

Ans. put tan
x

2
= t

∴ dx = 2

2dt

1 t+

sin x = 2

2t

1 + t

cos x = 

2

2

1 t

1 t

−

+

∴ I = 
2

2

2 2

2 dt

1 + t

2t 1 – t
3  + 4  + 5
1  t 1 + t

  
    +   

∫

 = 2 2

2
 dt

6t + 4 – 4t  + 5 + 5t
∫

 = 2 2

1
 dt

t  + 6t + 9
∫

 = 2 2

1
 dt

(t + 3)
∫

= 
2 (–1)

t + 3
 + c
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= 
– 2

x
tan  + 3

2

 + c

10)
1

 dx
cos  – cosxα
∫

Ans.
2

2

2

2dt

1 + tI
1 – t

cos  – 
1 + t

=
 

α  
 
 

∫

= 2 2 2

1
 dt

cos  + t cos  – 1 + tα α
∫

= 2 2

1
 dt

t (1 + cos ) – (1 – cos )α α
∫

= 2 2 2 2

1

t  · 2cos   – 2sin  
2 2

α α∫

= 
2

2
 

2 2

1
 dt

t cos  – sin 
2 2

α α   
   
   

∫

= 
2 2

1
 dt

t cos  – sin 
2 2

α α   
   
   

∫

= 

1

2 × sin 
2

α  log 

t cos  – sin 
2 2

t cos  + sin 
2 2

α α 
 
 

α α 
 
 

 ×

              

1

cos 
2

α  + c

= 
1

sin  α
 log 

x
tan  – tan 

2 2

x
tan  + tan 

2 2

α   
   
   

α   
   
   

 + c

11)
1

dx
1 cos .cos x+ ∝∫

Ans. put 
x

tan t
2

=

∴∴∴∴ 2

2dt
dx

1 + t
=

2

2

1 t
cos x

1 t

−
=

+

So,

       

2

2

2

2dt

1 tI
1 t

1 cos
1 t

+=
 −

+ α  
 + 

∫

                    ( )2 2

2dt

1 t cos 1 t
=

+ + α −
∫

          
( ) ( ) 2

2dt

1 cos 1 cos t
=

+ α + − α
∫

                   ( ) ( )2 2 2

2dt

2cos /2 2sin /2 t
=

α + α
∫

        
2 2

dt

cos tsin
2 2

=

α α   
+   

   

∫

        

11 tsin /2 1
tan c

cos /2
cos sin

2 2

−  α
= × + 

α αα 

       

12 x
tan tan tan c

2 2
2sin cos

2 2

− α 
= + α α  

       
12 x

tan tan tan c
sin 2 2

− α 
= + 

α  

       
12cosec tan tan tan c

2 2

− α α 
= α + 

 

12)
1 sin x sin

dx
sin sin x

+

+∫
α

α

Ans. Writing 1 = sin2α + cos2 α

2 2sin sin x sin cos
I dx

sin sin

α + α + α
=

α + α
∫

   
( ) 2sin sin sin x cos

dx
sin sin x

α α + + α
=

α +
∫

 

2cos
sin dx

sin sin x

 α
= α + 

 α + 
∫

  
2 dx

sin 1dx cos
sin sin x

= α + α
α +

∫ ∫
  = x sinα +(cos2α )I1                      ....(say)
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In I1, put tan (x/2)= t. Then x = 2 tan
–1 t.

∴∴∴∴ 2

2dt
dx

1 t
=

+
 and ∴∴∴∴ 2

2t
sin x

1 t
=

+

∴∴∴∴
1 2

2

1 2dt
I .

2t 1 tsin
1 t

=
+α +

+

∫

        ( ) 22

2dt 2 dt

sin t 2t cos ec 11 t sin 2t
= =

α + α ++ α +
∫ ∫

( ) ( )2 2 2

2 dt

sin t 2t cos ec cos ec x cos ec 1
=

α + α + − α −
∫

           
( )

2 2

2 dt

sin t cos ec cot
=

α + α − α
∫

2 1 t cos ec cot
. log

sin 2cot t cosec cot

+ α − α
=

α α + α + α

1 tan(x/2) cos ec cot
log c

cos tan(x/2) cos ec cot

+ α − α
= +

α + α + α

∴∴∴∴ I = x sin α +

2cos tan(x/2) cosec cot
log c

cos tan(x/2) cosec cot

α + α − α
+

α + α + α

= x sin α +

      ( )
tan(x/2) cos ec cot

cos log c
tan(x/2) cos ec cot

+ α − α
α +

+ α + α

13)
1

 dx
2 – 3 sin2x∫

Ans. tan x = t

∴ x = tan–1 t

dx = 2

1
 dt

1 + t

∴

2

2

1

1 + t  dt
2t

2 – 3 
1 + t

 
 
 

∫

= 2

1
 dt

2 – 2t  – 6t
∫

= 
1 1
  dt

2 t2 – 3t + 1∫

= 2

1 1
  dt

9 92
t  – 3t +  –  + 1

4 4

∫

22

1 1
  dt

2
3 5

t –  – 
2 2

=

  
       

∫

= 
1

2
 × 

1

5
2 × 

2
 log 

3 5
t –  – 

2 2

3 5
t –  + 

2 2

 + c

= 
1

2 5
 log 

2 tanx – 3 – 5

2 tanx – 3 + 5
 + c

14)
1

dx
3cos2x 2−∫

Ans. Let I = 
1

dx
3cos2x 2−∫

        ( )2

1
dx

3 2cos x 1 2
=

− −
∫

        2

1
dx

6cos x 5
=

−
∫

        

2

2

sec x
dx

6 5sec x
=

−
∫

                  ( )

2

2

sec x
dx

6 5 1 tan x
=

− +
∫

        

2

2

sec x
dx

1 5tan x
=

−
∫

put tan x = t

∴∴∴∴ sec2 x d x = dt

∴∴∴∴ 2

dt
I dt

1 5 t
=

−
∫

   2

1 1
dt

15
t

5

=

−
∫

             ( )
2

2

1 1
dt

5 1
t

5

=

 
− 

 

∫

  

1
t

1 1 5
log c

1 15
2 t

5 5

+

= × +

× −
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1 1 5t

log c
2 5 1 5t

+
= +

× −

           
1 1 5 tanx

log c
2 5 1 5 tan x

+
= +

−

15)
1

 dx
3 – 2sin x∫

Ans. = 

2

2

2

1 + t  dt
2t

3 – 2 
1 + t

 
 
 

∫

= 2 2

1
 dt

3 + 3t  – 4t
∫

= 2

2 1
 dt

43
t  – t + 1

3

∫

= 2

2 1
  dt

4 4 43
t  – t +  –  + 1

3 9 9

∫

= 
22

2 1
  dt

3
2 5

t –  + 
3 3

  
       

∫

= 

2

5
3 × 

3
 tan–1 

2
t – 

3

5

3

 
 
 
 
 
 

 + c

= 
2

5
 tan–1 

x
3tan  – 2

2

5

 
 
 
  
 

 + c

2

2 2

sec x
 dx

3 + 3tan x – 2tan x
∫

= 

2

2

sec x
 dx

tan x + 3
∫

= 2

dt

t2 + ( 3)

= 
1

3
 tan–1 

t

3

 
 
 

 + c

= 
1

3
 tan–1 

tanx

3

 
 
 

 + c

16) 2

1
 dx

2 – 3cos x
∫

Ans. = 

2

2

sec x
 dx

2sec x – 3
∫

= 

2

2

sec x
 dx

2 + 2tan x – 3
∫

= 

2

2

sec x
 dx

2tan x – 1
∫

Let tan x = t

∴ sec2 x dx = dt

∴ I= 2

dt

2t  – 1
∫

= 2 2

dt

( 2t)  – 1
∫

= 
1

2 × 1
 × 

1

2
 log 

2t – 1

2t + 1
 + c

= 
1

2 2
 log 

2 tan  – 1

2tan + 1
 + c.

GROUP (O)-HOME WORK PROBLEMS

1) ∫
2

2 2

x  

a  – x
 dx

Ans.

Put x = a sinθ
dx = a cosθ dθ

)

θ θ

θ
∫

2 2

2 2

a sin  a cos  

a  ( 1 – sin
 dθ

= 
a cos

θ

θ∫
2 2a sin

 
 (a cosθ) dθ

= a2 
1 – cos2θ
∫ 2

 dθ dθ

= 
2a

2
 θ∫1 – cos2  dθ

= 
2a

2
 

θ 
θ  

sin2
 – 

2
 + c

x

a

θθθθ

√√√√a2 – x2
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= 
2
a

2
 [θ – sin θ cos θ] + c

sin θ = 
x

a
 ⇒ θ = sin–1 

 
 
 

x

a

cos θ = 

2 2a  – x

a

= 
2a

2

 
     

 

2 2
–1

2

x x a  – x
sin   – 

a a
 + c

2)
a x

dx
a x

−

+∫

Ans. I = 
a x

dx
a x

−

+∫

  
a x a x

. dx
a x a x

− −
=

+ −
∫

            2 2

a x
dx

a x

−
=

−
∫

  2 2 2 2

dx 1 2x
a dx

2a x a x

−
= +

− −
∫ ∫

   = a sin – 1 1
x 1

I
a 2

 
+ 

 
                 ...... (say)

Put a2 – x2 = t. Then – 2x dx = dt

∴∴∴∴ I1 = 
1/2dt

t
t

−=∫ ∫  dt = 

1/2t

1/2

   2 22 a x= −

∴∴∴∴  
1 2 2x 1

I a sin .2 a x c
a 2

−  
= + − + 

 

   
1 2 2x

a sin a x c
a

−  
= + − + 

 

3)
x

 dx
a – x∫

Ans.

Put x = a sin2θ

dx = 2a sin θ cos θ dθ

θ = sin–1 
x

a

 
  
 

I=
2

2

a sin

a cos

θ

θ
∫  2a sin θ cos θ dθ

= 2a tan θ∫ sin θ cos θ dθ

= 2a 
2sin  dθ θ∫

= 2a 
1 – cos2

2

θ
∫  dθ

= a 
sin2

 – 
2

θ 
θ 
 
∫  + c

= a [θ – sinθ cosθ] + c

= a
–1 x x  a – x

sin  – 
aa

  
    

  
 + c

4)

3

2

x
 dx

1 – x
∫

Ans.

Put x = sin θ dx = cos θ dθ

θ = sin–1x

I=
3

2

sin

1 – sin

θ

θ
∫  cosθ dθ

    
3sin

cos

θ

θ∫  cos θ dθ

    
3sin  – sin3

4

θ θ
∫  dθ

  
1

4
 

cos3
–3cos  + 

3

θ 
θ 

 
 + c

= 
1

4
 

34 cos  – 3 cos
–3cos  + 

3

 θ θ
θ 

 
 

 + c

= 
1

3 × 4
 [–12 cosθ + 4 cos3θ] + c

= – cosθ + 
3cos

3

θ
 + c

√√√√a – x

θθθθ

√√√√a

√√√√x

1

x

√√√√1– x2

θθθθ
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= – 21 – x  + 
2 3( 1 – x )

3
 + c

5)
2 2

1
 dx

x  x  – 1
∫

Ans.

Let x = secθ ∴  θ = sec–1x
dx = secθ tanθ dθ

2

sec  tan

sec  · tan

θ θ

θ θ
∫  dθ

= cos  · dθ θ∫
= sinθ + c

= 

2x  – 1

x
 + c

6)
2 2 2

1

(x  + a )
∫  dx

Ans.

Put x = a tanθ dx = a sec2θ dθ

θ = tan–1 
x

a

∴∴∴∴ I=

2

2 2 2

a sec

(a  · sec )

θ

θ
∫  dθ

= 3

1

a
 

2cos θ∫  dθ

= 3

1

a

1 + cos2

2

θ 
  
∫ dθ

= 3

1

2a
 

sin2
  

2

θ 
θ +  

 + c

[ ]
3

1
sin cos

2a
θ θ θ= + + c

= 3

1

2a
 

–1
2 2

x ax
tan  + 

a x  + a

 
 
 

 + c

GROUP (P)-HOME WORK PROBLEMS

1)
2x sec x∫  dx

Ans. = x
2 2 d

sec x dx – sec x dx  (x)
dx∫ ∫∫  dx

= x tanx – tanx · 1 dx∫  + c1

= x tanx – log |secx| + c

2) x cos nx dx∫

= x cos nx dx∫  – 
d

cos nx dx ·  (x)
dx

 
 
 
∫ ∫  dx

= 
x sin nx

n
 – 

sinnx

n∫  1 dx

= 
x sin nx

n
 + 2

cosnx

n
 + c

3)
2x tan x∫  dx

Ans. = x 
2tan x∫  dx – 2 d

tan x dx (x) dx
dx

 
 
 
∫ ∫

= x 
2(sec x – 1) dx –∫

2(sec x – 1) dx dx 
 ∫ ∫

= x (tanx – x) – ( )tan x – x  dx ∫

= x tan x – x2 – log|sec x| + 
2x

2

= x tan x – log|sec x| – 
2x

2
 + c

4) log x · x dx∫

Ans. = log x x dx –∫
d

x dx (logx) dx
dx∫ ∫

= 
2x

2
 log x – 

2x 1
 ×  dx

2 x∫ + c1

= 
2x

2
 log x – 

2x

4
 + c

θθθθ

x
√√√√x2 – 1

1

a

x

θθθθ

√√√√x2 + a2
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5) x sin x cos2x dx∫

Ans.
1

2cos2 sin
2
x x x= ∫

[ ]1
sin3 sin

2
x x x= −∫

( )1
xsin3 x x sin x dx

2
 = −
 ∫

( )cos3x cos3x
x dx1 3 3

2
x cos x cos x dx

  
− −    =   

  − − −   

∫

∫

= 
x

2
cos x – 

x

6
 cos 3x – 

sin 3x

18
 – 

sin x

2
 + c

6)
2 –2xx  e  dx∫

Ans. = x2 
–2xe  dx∫  – 

–2xe  dx∫ ∫  
d

dx
 (x2) dx

= x2 

2xe

2

− 
 
 − 

 – 
–2xe

–2∫  (2x) dx + c,

= – 
2 –2xx  e

2
 +

–2x –2x d
x e  dx – e   (x) dx

dx

 
  
∫ ∫ ∫  + c1

= – 
2 –2xx  e

2
 + 

–2xx e

–2

e 2x
 dx c

2

−
− +

−∫

= – 
2 –2xx  e

2
  –

–2xx e

2
 –

–2xe

4
 + c

= 
–1

4

 
 
 

 e–2x (2x2 +2x + 1) + c

7)
2 –1x  sin x dx∫

Ans. = 
–1 2sin x · x  dx∫

= sin–1x 
2x dx∫  –

2 –1d
x  dx  (sin x) dx

dx∫ ∫

= 
3x

3
 sin–1x – 

3

2

x 1
  dx

3 1 – x
∫

= 
1

3
 x3 sin–1x – 

3

2

x
 dx

1 – x
∫

Put (1 – x2) = t

∴∴∴∴ –2x dx = dt & x2 = 1 – t

= 
1

3
 

3 –1 1 1 – t
x  sin  x +   dt

2 t

 
 
 

∫  + c1

= 
1

3
 

3/2
3 –1 1 t t
x  sin  x +   – 

1 32
2 2

  
  
   

  
+ c

=

3
23 –1 t

x  sin  x + t  – 
3

 
 
 

+ c

= 
3 –1x  sin x

3
 + 

21 – x

3
 – 

2 3/2(1 – x )

9
 + c

8)
2 –1x  cos  x dx∫

Ans. = cos–1x 
2x  dx∫  – 

2 –1d
x  dx  (cos x) dx

dx∫ ∫

= 
3 –1x  cos x

3
 – 

3

2

x –1
 ×  dx

3 1 – x
∫

= 
3 –1x  cos x

3
 + 

1

3
 

3

2

x
 dx

1 – x
∫

= 
3 –1x  cos x

3
 – 

21 – x

3
 + 

2 3/2(1 – x )

9
 + c

[ from earlier solution ]

9)
–1 2x tan  x  dx∫

Ans. = tan–1x2 x dx∫ –
–1 2d

x dx  (tan  x )
dx

 
  
∫ ∫  dx

= 
2x

2
 tan–1x2 – 

2

4

x 1
  (2x) dx

2 1 + x

 
 
 

∫

= 
2x

2
 tan–1x2 – 1 

3

4

x
 dx 

1 + x
∫

∴∴∴∴ I= 
2x

2
 tan–1x2 – 

1

4
 

3

4

4x

1 x+
∫  dx

= 
2x

2
 tan–1x2 – 

1

4
 log|1 + x4| + c
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10)
x

1 – cos x∫  dx

Ans. = 
2

x

x
2 sin  

2

∫  dx

= 
1

2
 

2 x
x cosec   dx

2∫

= 
1

2

2 2x x d
x cos ec   – cosec   dx (x)

2 2 dx

  
  
  

∫ ∫ ∫  dx

= 
1

2
 

x
x – cot  × 2

2

  
  
  

 – 
x

–cot  × 2 dx
2∫

= – x cot
x

2
 + 2

x
cot 

2∫  dx

= – x cot
x

2
 + 2 log 

x
sin 

2
 × 2 + c

= – x cot 
x

2
 + 4 log 

x
sin 

2
 + c

11)
2x  sin x dx∫

Ans. = x2 sin x dx∫ – 
2d

sin x dx  (x )
dx

 
  
∫ ∫ dx

= – x2cos x – [ ]– cos x(2x)∫ dx

= – x2cos x + 2 x cos x dx∫

= – x2cos x + 2 
d

x cos x – cos x dx (x)  dx
dx

  
    
∫ ∫ +c1

= – x2cos x + 2 x sin x – sin x dx 
 ∫

= – x2cos x + 2 [x sin x + cos x] + c

= – x2cos x + 2x sinx + 2 cos x + c

GROUP (Q)-HOME WORK PROBLEMS

1)
3xe  cos5x dx∫

Ans. e3x 
3 cos5x + 5 sin5x

34

 
 
 

 + c

2)
5xe  sin3x dx∫

Ans. e5x 
5 sin3x – 3 cos3x

34

 
 
 

 + c

3) I = 
x3  cos2x dx∫

Ans. = cos2x 
x3  dx∫  – 

x d
3 dx  (cos2x) dx

dx

 
  
∫ ∫

= cos 2x 

x3

log 3
 – 

x3
 (–2 sin2x) dx

log 3

 
 
  
∫

= 

x3  cos2x

log 3
+

2

log 3

( )x x d
sin2x 3 dx – 3 dx  sin2x  dx

dx

 
  

∫ ∫ + c1

= 

x3  cos2x

log 3
 + 

2

log 3

x x3 3
sin2x  –  · 2 cos2x dx

log x log 3

 
 
  

∫

I = 

x3  cos2x

log 3
 + 

x

2

2 sin2x 3

(log 3)
 – 2

4

(log 3)
 I + c

∴∴∴∴  ( ) ( )

x x

2 2

4 3 cos2x log 3 2sin2x 3
I I

log 3 log 3

+
+ =

∴∴∴∴
( )

( )

2

2

log 3 4
I

log 3

 +
 
 
 

( )

( )
x

2

log 3cos2x 2sin2x
3

log 3
c

+
= +

I = 

x

2

3

4 + (log 3)
 [log3 · cos2x + 2sin2x] + c

4) I = 
x2  sin5x dx∫

Ans. = sin 5x 
x2  dx∫  – 

x2  dx∫  
d

dx
 (sin5x) dx

= sin5x · 

x2

log 2
 – 

x2
 5 cos5x dx

log 2∫  + c1

= 

xsin5x · 2

log 2
 – 

5

log 2
 

x2  cos5x dx∫  + c1

=

x2 sin5x

log 2
–

5

log 2
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x x d
cos5x 2  – 2 dx (cos5x) dx

dx

  
    

∫ ∫ ∫

= 2x
sin5x

log 2

5

log 2
− ×

  

x x2 2
cos5x  – (–5 sin5x) dx

log 2 log 2

 
 
  

∫

      I = 

x2

log 2
 sin5x – 

x

2

5 · 2  cos5x

(log 2)
 – 2

25

(log 2)
I + c

∴∴∴∴   ( ) ( )

x x

2 2

25 2 sin5x log 2 5.2 cos5
I I

log 2 log 2

x
c

−
+ = +

∴∴∴∴    
( )

( )

( )

( )

2 x

2 2

log2 25 2 log 2sin5x 5cos5x
I

log 2 log 2
c

 + −
  = +
 
 

∴∴∴∴  I= 

x

2

2

[25 + (log 2) ]
 (log2 · sin5x – 5 cos5x) + c

5) I = 
3xe  cos(bx + c) dx∫

Ans. = cos (bx + c) 
3xe  dx∫  –

 ( )3x d
e  dx cos bx c

dx

 
+    

∫ ∫

= cos(bx + c) 
3xe

3
 – 

3xe

3∫  (–sin(bx + c)) · b · dx

= 
3xe

3
 cos(bx + c) + b 

3xe

3∫ sin(bx + c) dx + c1

= 
3xe

3
 cos (bx + c) + 

b

3

( )

( )

3x

3x

sin bx c dx

d
e dx sin bx c dx

dx

 + −   
  

+    

∫

∫ ∫

= 
3xe

3
 cos(bx + c) + 

b

3
 sin(bx + c) 

3xe

3

 
 
 
 

 –

b

3

3xe

3∫  · b cos (bx + c)

I = 
3xe

3
 cos (bx + c) + 

3xe

9
 · b sin(bx + c) –

–
2b

9
· I + K

∴∴∴∴

29 + b

9

 
 
 
 

 I = 
3xe

9
 [3 cos(bx + c) + b sin

 (bx + c)] + K

I = 

3x

2

e

9 + b
 [3cos(bx + c) + b sin(bx + c)] + K

6) I = 
2cosecx · cosec x dx∫

Ans. = cosecx 
2cosec x dx∫  – ‘

2 d
cosec x dx  (cosecx)

dx

 
  
∫ ∫  dx

= – cosecx cotx + cot x∫  (–cosecx cotx) dx

= – cosecx cotx – 
2(cosec x – 1)∫  cosecx dx

= – cosecx cotx – 
3cosec x∫  + log 

x
tan

2

        I = – cosec x cot x + log 
x

tan
2
– I

= 
1

2
 

x
– cosecx cotx + log tan 

2

 
 
 

 + c

7) cos (2logx) dx∫
Ans. Put 2logx = t ∴   log x2 = t  ∴ et/2 = x

2

x
 dx = dt

dx = 
dt

2
 · et/2

I = 
1

2
 

t/2cost · e dt∫

          I=
1

2
 

t/2 t/2 d
cos t e  dt – e dt  (cost) dt

dt

 
  

∫ ∫ ∫

= 
1

2
 

t/2 t/22cos t · e  – 2e  · (–sint) dt 
 ∫  + c1

= cost et/2 +

               ( )t/2 t/2 d
sint e dt – e dt sint

dt

 
  

∫ ∫

      = cos t · et/2 + 2 sint et/2 – 2 
t/2e cos t dt∫ +  c

  I = cost · et/2 + 2 sint et/2 – 4I + c
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  I = 
x

5
 [cos(2 logx) + 2 sin (2 logx)] + c

8)
xe sin x cos x dx∫

Ans. I = 
1

2
 

xe sin2x dx∫

= 
1

2
 ( )x x d
sin2x dx dx sin2x dx

dx
e e

  
−  
  

∫ ∫

= 
1

2
 { }x xsin2x e 2e cos2x · dx ∫

x

x x

sin2x e
1

d
2 2 cos2x e dx – e dx (cos2x)

dx

 
 

=   
−    

∫ ∫

          = 
1

2

              { }xsin2x ex 2 cos2x ex + –4 sin2x e c− +∫

= 
1

2

                     { }x xsin2x e 2 cos2x · ex  4 e sin2x dx c− − +∫

     { }x x x1
sin2x e 2cos2x e 8 e sin x cos x dx

2
= − − ∫

          { }
xe

sin2x 2cos2x 4I
2

= − −

∴∴∴∴ 5I [ ]
xe
sin2x 2cos2x

2
= −

∴∴∴∴ I = [ ]
xe
sin2x 2cos2x

10
−
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GROUP (R)-HOME WORK PROBLEMS

1)
xe  (sinx + cosx) dx∫

Ans. = exsinx + c

2)
x

2

cosx + sinx
e   dx

cos x
∫

Ans. = ( )xe secx + tanx∫
= ex secx + c

3)
x 2 + sin2x

e dx
1 + cos2x∫

Ans. = 
x

2

2 + 2sinx cosx
e

2cos x
∫

= ( )x 2e sec x + tanx∫
= ex tanx + c

4)
x 2 – sin2x

e dx
1 – cos2x∫

Ans. = 
x

2

2 – 2sinxcos2x
e dx

2sin x
∫

= ( )x 2e cos ec x – cot x dx∫
= –ex cotx + c

5)
x 1 + sin2x

e  dx
1 + cos2x

 
 
 

∫
Ans. put 2x = t   ∴∴∴∴ 2 dx = dt

Let, I 
2x 1 + sin 2x

e  dx
1 + cos2x

= ∫

         
t 1 + sin t dt

e  
1 +cos t 2

= ×∫

       
t

2 2

t t2sin cot1 1 2 2e  dt
t t2 2cos 2 cos

2 2

 
 = +
 
 

∫

        
t 21 1 t te  sec tan dt

2 22 2

 
= + 

 
∫

       
t1 1

e tan c
2 2

= +

                  
2x1

e tan x c
2

= +

6)

2
x

2 2

(x – 1)
e dx

(x  + 1)
∫

Ans. =

2
x

4 2

x  – 2x + 1
e dx

x  + 2x  + 1

 
 
 
 

∫

= 

2
x

2 2 2 2

x  + 1 2x
e   – dx

(x  + 1) (x  + 1)

 
 
 
 

∫

= 
x

2 2 2

1 2x
e   – dx

x  + 1 (x  + 1)

 
 
 
 

∫

= 

x

2

e

x  + 1
 + c

7)

x

2

xe
dx

(x + 1)
∫

Ans. = 
x

2 2

x + 1 1
e   – dx

(x + 1) (x + 1)

 
 
 
 

∫

= 
x

2

1 1
e   – dx

x + 1 (x + 1)

 
 
 
 

∫

= 
xe

x + 1
 + c

8) ( ) ( )sin log x cos log x dx+  ∫

Ans. Let I = ( ) ( )sin log x cos log x dx+  ∫
put log x = t. Then x = et   ∴∴∴∴ dx = et dt

∴∴∴∴ I ( ) tsin t cos t e dt= +∫
If f (t) = sin t, the f’(t) = cos t

         ( ) ( )te f t f ' t= +  ∫

                   ( )t te f t c e sin t c= + = +

                    = x . sin (log x) + c

9)
x 1

e log x dx
x

 
+ 

 ∫
Ans. put f(x) = log x

∴∴∴∴ f’ (x) =
1

x

∴∴∴∴       I = ( ) ( )xe f x f ' x dx+  ∫
                  = ex f(x) + c

        = ex log x + c
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10)

2
sin

2

1 x 1 x
e x dx

1 x

−  + −
 
 − 

∫

Ans. put sin–1 x = t.Then x = sin t and

2

dx

1 x−
= dt

∴∴∴∴
sin 1 2

2

dx
I e x x 1 x .

1 x

−  
= + − 

  −
∫

            
t 2e sin t 1 sin t .dt
 

= + − 
 ∫

            ( )te sin t cos t dt= +∫
let f(t) = sin t. Then f’(t) = cos t

∴∴∴∴ ( ) ( )tI e f t f ' t dt= +  ∫
  = et . f(t) + c = et . sin t + c

 1 1sin x sin xe .x c x.e c
− −

= + = +

11)
xe  (tanx – log cosx) dx∫

Ans. f(x) = –log(cos x)

∴ f′(x) = 
–1

cosx
 · (–sinx) = tanx

      = – ex (log cosx) + C

12) ( )xe cot x log sin x dx+∫

Ans. Let I = ( )xe cot x log sin x dx+∫
Put f(x) = log sin x.Then

f’(x) = 
d

dx
(log sin x) = 

1

sin x
. cos x = cot x

∴∴∴∴     I = [ ]xe f '(x) f(x)+∫  dx

      = ex . f(x) + c = ex . log sin x + c

GROUP (S)-HOME WORK PROBLEMS

1) 2x  – 6x + 10 dx∫

Ans. = 2 2(x – 3)  + 1  dx∫

= 
x – 3

2
 2x  – 6x + 10  + 

1

2
 log|x – 3 +

 2x  – 6x + 10 | + c.

2) 29x  + 6x + 7 dx∫

Ans. = 3
2 2x 7

x  +  +  dx
3 9∫

= 3

22
1 2

x +  +  dx
3 3

  
       

∫

= 3

2

2

1
x + 

2 7 23  x  + x +  +  log 
2 3 9 3 × 2

1 2 7
x +  + x  + x + 

3 3 9

 
 
 
 
 
 
  

= 
3x + 1

2
 

2 2 7
x  + x + 

3 9
 + log

   
21 2 7

x +  + x  + x + 
3 3 9

 + c

3) 25 – 4x – x dx∫

Ans. = 2– (x  + 4x + 4 – 9) dx∫

= 2 23  – (x + 2)  dx∫

= 
x + 2

2
 25 – 4x – x  + 

9

2
 sin–1 

x + 2

3

 
 
 

 + c

4) 24 + 3x – 2x  dx∫

Ans. = 2  
2 3x

– x  –  – 2   dx
2

 
 
 

∫

= 2  
2 3x 9 41

– x  –  +  –   dx
2 16 16

 
 
 

∫

= 2  

2 2
41 3

 – x –   dx
4 4

   
       

∫

= 2

2

–1

3
x – 

3x4   + 2 – x  + 
2 2

3
x – 

41 4sin  
16 × 2 41

4

 
 
 
 
  
  
  
  
   

  

 + c
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= 
4x – 3

8
 24 + 3x – 2x  + 

41

16 2
 sin –1

4x – 3

41

 
 
 

 + c

5)
4 4x x a dx+∫

Ans. Let, I = 
4 4x x a dx+∫

x2 = t

∴∴∴∴ 2x  dx = dt

∴∴∴∴ x dx  = 
dt

2

So, I =
4 4 dt

x x a
2

+∫

        = ( )
2

2 21
t a dt

2
+∫

              

( )2

2 4 2 4
a1 t

t a log t t a
2 2 2

 
 

= + + + + 
  

          

2 4
2 4 2 2 41 x a

x a log x x a
2 2 2

c

 
= + + + + + 

  

6) 4 2x x  – x  + 1 dx∫
Ans. put x2 = t

2xdx = dt

I =
1

2
 2t  – t + 1 dt∫

 = 
1

2
 

22
1 3

t –  –  dt
2 2

  
       

∫

           =
1

2
×

         

2

2

1
t – 

2  t  – t + 1 – 
2

3 1
 log t –  + t  – t + 1

4 × 2 2

 
 
 
 
 
 
 

 + c

=
22x  – 1

8
4 2x  – x  + 1 –

3

16
log

   
2 4 21

x  –  + x  – x  + 1
2

 + c

7) x 2x xe 5e  – 4e  – 3 dx∫
Ans. ex = t

exdx = dt

25t  – 4t – 3 dt∫

= 5  
2 4 4 4 3

t  – t +  –  –  dt
5 25 25 5∫

= 5  

22
2 19

t –  – 
5 5

  
       

∫

= 5

2

2

2
t – 

4 3 195  t  – t –  –  log 
2 5 5 25 × 2

2 4 3
t –  + t  – t – 

5 5 5

 
 
 
 
 
 
  

+ c

= 5  

x5e  – 2

10

 
 
 
 

 
2x x4 3

e  – e  – 
5 5

 – 
19 5

50

    log 
x 2x x2 4 3

e  –  + e  – e  – 
5 5 5

 + c

8) 29 – cos x  sinx dx∫
Ans. put cosx = t

–sinx dx = dt

– 2 23  – t  dt∫

= –
2 –1t 9 t

 9 – t  +  sin
2 2 3

  
  
  

 + c

= 
cosx

2
 29 – cos x  – 

9

2
 sin–1 

cosx

3

 
 
 

 + c

9) 2sin x cos x – 2cos x + 2 dx∫
Ans. put cosx = t

–sinx dx = dt

– 2t  – 2t + 2 dt∫

= – 2 2(t – 1)  + 1  dt∫

=

2

2

t – 1 1
 t  – 2t + 2 +  log 

2 2

t – 1 + t  – 2t + 2
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= 
cosx – 1

2

 
 
 

 2cos x – 2cosx + 2  – 
1

2

 log |cosx–1 + 2cos x – 2cosx + 2 |

10) 2 2a  – sin x  cosx dx∫
Ans. put sinx = t

cosx dx = dt

2 2a  – t  dt∫

= 
t

2
 2 2a  – t  + 

2a

2
sin–1 

t

a

 
 
 

 + c

= 
sinx

2
 2 2a  – sin x  + 

2a

2
 sin–1 

sinx

a

 
 
 

 + c

11) cos x cos 2x  dx∫

Ans. = 2cos x 1 – 2sin x  dx∫
sinx = t

cosx dx = dt

= 2 21  – ( 2t)  dt∫

= 
2t

2 2
 21 – ( 2t)  + 

1

2 2
 sin–1 

2t

1

 
  
 

 + c

= 
sin x

2
 cos 2x  + 

1

2 2
 sin–1 ( )2 sin x  + c

GROUP (T)-HOME WORK PROBLEMS

1)
8cos x dx∫

Ans. = 
7cos x sinx

8
 + 

7

8
 

6cos x dx∫  + c

= 
7sinx cos x

8
 + 

7

8
 

2 3(1 – sin x) dx∫  + c

= 
7sinx cos x

8
 + 

7

8

 
2 4 6(1 – 3sin x + 3sin x + sin x) dx∫  + c

= 
7sinx cos x

8
 + 

7

8
 

1 – cos2x
1 – 3

2

 
 
 

∫  +

3

2
1 – cos2x

2

 
 
 

 + 

3
1 – cos2x

2

 
 
 

 dx + c

= 
7sinx cos x

8
 + 

7

8
x – 

21

16
x + 

7

32
sin2x + 

7

8
 ×

3

4
 

2(1 – 2cos2x + cos 2x)dx∫

+ 
1

8
 × 

7

8
 

2 31 – 3cos2x + 3cos 2x + cos 2x∫
+ c

= 
7sinx cos x

8
 – 

7

16
x + 

7

16
 sinx cosx +

21

32

sin4x
x – 

2sin2x 4x –  +  
2 2

 
 
 
  
 

+ 
7

64

sin4x
3 x + 

3sin2x 4
x –  +  

2 2

3sin2x sin4x
+  – 

8 16

  
  
  

 
 
 
 

= 
7sinx cos x

8
 – 

169x

128
 + 

7

16
 sinx cosx – 

21

32

     sinx cosx – 
21

32
 × 

sin2x cos2x

8
 – 

21

128

    (2 sinx cosx) + 
7

64
 × 

3

8
 (2sinx cos2x)

    + 
7

64
 × 

3

4
 (2 sinx cosx) – 

7

64
 × 

1

8

    (2sin2x cos2x)

= 
7sinx cos x

8
 – 

189

128
x – 

14

16
 sinx cosx – 

21

64

sinxcosx + 
21

256
 sinx cosx – 

41

128

+ 
21

256
 – 

7

512
 (sin2x cos2x)

=  sinx

         

7 5 3cos x 7cos x 35 cos x 105 cosx
 –  +  + 

8 48 192 385

 
 
 
 

+ 
105x

385
 + c
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GROUP (U)-HOME WORK PROBLEMS

1)
5x + 2

 dx
(x – 2) (x – 1)∫

Ans. 5x + 2 = A(x –1) + B(x – 2)

x = 2, x = 1

12 = A 7 = –B

B = –7

∴∴∴∴      I=
12

 dx
x – 2∫  –7 

1
 dx

x – 1∫
= 12 log |x – 2| – 7log |x – 1| + c

2) 2

3x – 2
 dx

x  – 3x + 2
∫

Ans. ( ) ( )
3x 2

dx
x 2 x 1

−
=

− −∫

3x – 2 = A(x – 1) + B(x – 2)

x = 2, x = 1

A = 4 –B = 1

B = –1

   = 
4

x – 2∫  + 
–1

x – 1∫
   = 4 log |x – 4| – log |x – 1| + c

3) 2

4x
dx

2x  + 2x – x – 1
∫

Ans. = 4
x

dx
2x(x + 1) – 1(x + 1)∫

= 4
x

dx
(2x – 1) (x + 1)∫

4x = A(x + 1) + B(2x – 1)

put x = 
1

2
, x = –1

3

2
A = 4 × 

1

2
, –4 = –3 B

A = 
4

3
, B = 

4

3

∴∴∴∴ I= 
4

3
 

1

2x – 1∫  + 
4

3
 

1

x + 1∫ dx

= 
4

3
 

log|2x – 1|

2
 + 

4

3
 log |x + 1|+ c

= 
2

3
 log |2x – 1| + 

4

3
 log |x + 1| + c

4) 2

1
 dx

2x  – 6x – x + 3
∫

Ans. = 
1

 dx
2x(x – 3) –1 (x – 3)∫

= 
1

 dx
(2x – 1) (x – 3)∫

1 = A (x – 3) + B(2x – 1)

put x = 
1

2
, x = 3

1 = A
1

 – 3
2

 
 
 

, 1 = 5B

A = 
–2

5
, B = 

1

5

∴∴∴∴ I = 
1

5
 

1

x – 3∫  + 
–2

5
 

1
 dx

2x – 1∫

= 
1

5
 log 

x – 3

(2x – 1)
 + c

5)
1

 dx
x(x – 2) (x – 3)∫

Ans. Let, ( ) ( )
1 A B C

x x 2 x 3 x x 2 x 3
= + +

− − − −

A (x – 2)(x – 3) + B x(x – 3) + C(x – 2)x = 1

Put x = 0, put x = 2, put x = 3

A · 6 = 1Bx – 2 = 1 C · 3 = 1

A = 
1

6
B = 

–1

2
C = 

1

3

∴  I = 
1

6
 

1

x∫  + 
–1

2
 

1

x – 2∫  + 
1

3
 

1

x – 3∫

     = 
1

6
 log |x| + 

1

3
 log |x – 3| –

1

2
 log |x – 2| + c.

6)
x

 dx
(x + 2) (x + 2) (x + 3)∫

Ans. Let, I = 
x

 dx
(x + 2) (x + 2) (x + 3)∫

= 
A

x + 1
 + 

B

x + 2
 + 

C

x + 3

∴∴∴∴ x = A(x + 2) (x + 3) + B(x + 1)(x + 3) + C(x + 1)

(x + 2)

Put x = –1, put x = –2, put x = –3

A = 
–1

2
 ,B = 2, C =

-3

2



Integration

40 Mahesh Tutorials Science

∴∴∴∴ I= 2log |x + 2| – 
1

2
log |x + 1| – 

3

2
 log

   |x + 3| + c

7)
x + 1

 dx
x(x – 2) (x + 3)∫

Ans. Let,
x + 1

x(x – 2) (x + 3)
 = 

A

x
 + 

B

(x – 2)
 + 

C

(x + 3)

x + 1 = A(x – 2) (x + 3) + Bx(x + 3) + Cx (x – 2)

Put x = 0, Put x = 2, put x = –3

A = 
–1

6
3 = 10B, –2 = 15C

B = 
3

10
C = 

–2

15

∴∴∴∴ I = 
3

10
 log |x – 2| – 

1

6
 log |x| – 

2

15
 log

             |x + 3| + c

8)

2x  + 2
 dx

(x + 2) (x + 1) (x + 3)∫

Ans.

2x  + 2

(x + 2) (x + 1) (x + 3)
 = 

A

(x + 2)
 + 

B

(x + 1)
 +

C

(x + 3)

∴∴∴∴ x2 + 2 = A (x + 1) (x + 3) + B(x + 2) (x + 3) +

C(x + 1)

 (x + 2)

Put : x = –2, x = –1 x = –3

–A = 6, 2B = 3, 2C = 11

∴∴∴∴ A = –6, B = 
3

2
, C = 

11

2

∴∴∴∴ I = 
3

2
 log |x + 1| + 

11

2
 log |x + 3| – 6 log

     |x + 2| + c

9)

25x  – 1
 dx

x(x – 1) (x + 1)∫

Ans. Let,

25x  – 1
 dx

x(x – 1) (x + 1)∫

= 
A

x
 + 

B

x – 1
 + 

C

x + 1

A(x – 1) (x + 1) + B(x + 1) x + C(x – 1)x

= 5x2 –1

Put x = 0, x = 1 x = –1

–A = –1 2B = 4 2C = 4

A = 1 B = 2 C = 2

∴∴∴∴ I = log |x| + 2 log |x – 1| + 2log |x + 1| + C

Put x2 = t

10)

2

2 2

x  + 37
 dx

(x  – 7) (x  + 4)
∫

Ans. Let, 

2

2 2

x  + 37
 dx

(x  – 7) (x  + 4)
∫

put x2 = t

So,

         ( )

t 37

(t 7) t 4

+

− +   = 
A

(t – 7)
 + 

B

(t + 4)

A(t + 4) + B(t –7) = t + 37

Put t = 7, t = –4

11A = 44 –11B = 33

A = 45 B = –3

∴∴∴∴ I = 
4 3

t – 7 t 4

− 
 

+ 
∫   dx

= 4 2

1
 dx

x  – 7
∫  – 3 2

1

x  + 4
∫ dx

= 
2

7
 log 

x – 7

x + 7
 – 

3

2
 tan–1 

x

2

 
 
 

 + c

11)

2

2 2

2x  – 1
 dx

(x  + 4) (x  + 5)
∫

Ans. put x2 = t

So,

( ) ( )

22t 1

t 4 t 5

−

+ +
=

A B

t 4 t 5
+

+ +

Put x2 = t

A(t + 5) + B(t + 4) = 2t – 1

put t = –4 t = –5

A = –9 B = 11

∴∴∴∴ I =11 2

1
 dx

x  + 5
∫  – 9 2

1
 dx

x  + 4
∫

= 
11

5
 tan–1 

x

5

 
 
 

 – 
9

2
 tan–1 

x

2

 
 
 

 + c

12)

2sec x
 dx

(2 + tanx) (3 + tanx)∫

Ans. put tanx = t

sec2x dx = dt

∴∴∴∴ I =
dt

(2 + t) (3 + t)∫
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Let,
A

2 + t
 + 

B

3 + t
 = 

1

(2 + t) (3 + t)

∴∴∴∴ A (3 + t) + B(2 + t) = 1

put t = –2, t = –3

A = 1 B = –1

I = log |2 + tanx| – log |3 + tanx| + c

= log 
2 + tanx

3 + tanx
 + c

13) put logx = t

Ans.
1

x
 dx = dt

t
 dt

(2 + t) (3 + t)∫

A

2 + t
 + 

B

3 + t
 = 

t

(2 + t) (3 + t)

A(3 + t) + B(2 + t) = t

put t = –2, t = –3

A = –2 B = 3

= 3 log |3 + logx| – 2log |2 + logx| + c

= log 

3

2

(3 + logx)

(2 + logx)
 + c

14) sinx = t

Ans.

2

2

t
 dx

t  – 5t + 6
∫

= 

2t
 dx

(t – 2) (t – 3)∫

A (t – 3) + B(t – 2) = t2

put, t = 2, t = 3

∴∴∴∴ –A = 4 B = 9

∴∴∴∴ A = –4

I = 9 log |sinx – 3| – 4 log |sinx – 2| + c

15) sinx = t

Ans. cosx dx = dt

∴∴∴∴ I = 
dt

(1 + t) (2 + t) (3 + t)∫

Let, ( ) ( ) ( )
1

1 t 2 t 3 t+ + +

       = 
A

1 + t
 + 

B

2 + t
 + 

C

3 + t

A(2 + t) (3 + t) + B(t + 1) (3 + t) + C(t + 1) (t + 2) = 1

t = –1, t = –2 t = –3

2A = 1 –B = 1 C = 
1

2

A = 
1

2
B = –1

∴∴∴∴ I = 
1

2
 log |1 + sinx| – log |2 + sinx| + 

1

2
 log

|3 + sinx| + c

16) 2

sin2x
 dx

cos x + 4cosx + 3
∫

Ans. = 2 2

sinx cosx
 dx

cos x + 4cosx + 3
∫

cosx = t

– sinxdx = dt

= –2 2

t
 dt

t  + 4t + 3
∫

= –2 
t

 dt
(t + 3) (t + 1)∫

A(t + 1) + B(t + 3) = –2t

t = –3 t = –1

∴∴∴∴ 6 = –2A B = 1

∴∴∴∴ A = –3

∴∴∴∴ I = log |cosx + 1| – 3 log |cosx + 3| + c

17)

2

2

sec x
 dx

tan x – 3tanx + 2
∫

Ans. tanx = t

sec2x dx = dt

∴∴∴∴ I=
dt

(t – 2) (t – 1)∫

Let,
A

(t – 2)
 + 

B

(t – 1)
 = 

1

(t – 2) (t – 1)

A(t – 1) + B(t – 2) ] = 1

t = 2, t = 1

A = 1, B = –1

∴∴∴∴ I =log |tanx – 2| – log |tanx – 1| + c

= log 
tanx – 2

tanx – 1
 + c

18) ( ) ( )

1 log x

x 2 log x 3 2 log x

+

+ +∫

Ans. Let, I = ( ) ( )

1 log x

x 2 log x 3 2 log x

+

+ +∫
put log x = t

∴∴∴∴
1

x
 dx = dt

∴∴∴∴ I = 
( )

( ) ( )

1

2 3 2

t

t t

+

+ +∫ dt
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Let 
( )

( ) ( )

1

2 3 2

t

t t

+

+ +
= ( ) ( )

A B

2 3t t
+

+ +

∴∴∴∴ 1 + t = A (3 + 2t) + B (2 + t)

put t = – 2

∴∴∴∴ A = 1

put t = – 3/2

∴∴∴∴ 1 – 
3

2
= B 

3
2

2

 
− 

 

∴∴∴∴ 1
2

−  = B ( )1
2

∴∴∴∴ B = – 1

So,

I = 
1 1

2 3 2t t

 
− 

+ + 
∫ dt

 
3 2

log 2 log
2

t
t c

+
= + − +

 
1

log 2 log x log 3 2 log x
2

c= + − + +

19) ( ) ( )

log x
dx

x 1 log x 2 log x+ +∫

Ans. Let, I = ( ) ( )

log x
dx

x 1 log x 2 log x+ +∫
put log x = t

∴∴∴∴
1

x
dx = dt

∴∴∴∴ I = ( ) ( )1 2

t

t t+ +∫  dt

Let ( ) ( )1 2

t

t t+ + = ( ) ( )

A B

1 2t t
+

+ +

∴∴∴∴ t = A (2 + t) + B (1 + t)

put t = – 1

∴∴∴∴ A = – 1

put t = – 2

∴∴∴∴ B = 2

So, I = ( ) ( )

1 2

1 t 2 t

 −
+  + + 

∫ dt

       log 1 2 log 2t t c= − + + + +

      log 1 log x 2log 2 log x c= − + + + +

20) ( ) ( )

2

2

sec x
dx

1-tan x 2 tan x+
∫

Ans. put tan x = t

sec2 dx = dt

( ) ( )2

dt

1- t 2 t+
∫

( ) ( ) ( )

dt

1 t 1 2 tt− + +∫

( ) ( ) ( )

1

1 t 1 t 2 t− + +  = ( ) ( ) ( )

A B C

1 t 2 t 1 t
+ +

− + +

1 = A (2 + t) (1 + t) + B(1 – t2) + C (1 – t) (2 + t)

put 2 + t = 0

   t = – 2

  1 = 0 + B (–3)

B = 
1

3

−

put (1 – t2) = 0

      t = 1

      1 = 6A + 0 + 0

      A =
1

6

put  1 + t = 0

    t = – 1

   1 = 2C

   C = 
1

2

    = ( ) ( ) ( )

1 1 1

6 1 t 3 2 t 2 1 t
− +

− + +

   = ( ) ( ) ( )

1 1 1
dt

6 1 t 3 2 t 2 1 t
− +

− + +∫

By substiting

( )
1 1 1

log 1 t log 2 t log 1 tan x c
6 3 2

− − + + + +

         ( )
1 1

log 1 tan x log 2 tan x
6 3

− − +

            
1

log 1 tan x c
2

+ + +

21)

2

4 2

x
 dx

x  + 10x  + 21
∫

Ans. put x2 = t

Let, ( ) ( )
t A B

t 7 t 3 t 7 t 3
= +

+ + + +

A(t + 3) + B(t + 7) = t

t = –7, t = –3
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–4A = –7 4B = –3

A = 
7

4
B = 

–3

4

∴∴∴∴ I =
7

4
 

2

1

(x  + 7)
∫  + 

–3

4
 

2

1

(x  + 3)
∫ dx

= 
7

4
 tan–1 

x

7

 
 
 

 – 
3

4
 tan–1 

x

3

 
 
 

 + c

22) 2 2 2 2

1
dx

(s  + a ) (s  + b )
∫

Ans. put s2 = t

Let, ( ) ( )2 2 2 2

1 A B

(t + a ) (t + b ) t a t b
= +

+ +

A(t + b2) + B(t + a2) = 1

t = –a2 t = –b2

A = 
2 2

1

b  – a
B = 

2 2

1

a  – b

= 
2 2

1

b  – a
 

2 2 2 2

1 1
 – 

s  + a s  + b

 
 
 
∫ ∫ ds

2 2

1

b a
= ×

−

             
–1 –11 s 1 s

 tan  –  tan
a a b b

    
    
    

 + c

23) ( ) ( )

2

2 2

x 1
dx

x 2 2x 1

+

+ +
∫

Ans. Let, I = ( ) ( )

2

2 2

x 1
dx

x 2 2x 1

+

+ +
∫

put x2 = t

Now, let ( ) ( )

1

2 2 1

t

t t

+

+ + = ( ) ( )

A B

2 2 1t t
+

+ +

∴∴∴∴ t + 1 = A (2t + 1) + B ( t + 2)

put t = – 2

∴∴∴∴ A = 1/3

∴∴∴∴ put t = 1
2

−

∴∴∴∴
1

2
− +1 = B

1
2

2

− 
+ 

 

∴∴∴∴ 1
2  = B (3/2)

∴∴∴∴ B = 1
3

So,

I = ( ) ( )

1 1

3 2 3 2 1t t

 
+  + + 

∫ dx

( ) ( ) ( )
22 22

1 1 1 dx
dx

3
2x 12x

 
 
 = +
  

++  
  

∫ ∫ + c

( )1 11 x
tan tan 2 x

3 2 2

− −  
= +  

  
+ c

24) ( ) ( )

2

2 2

2x 1
dx

x 7 x 5

−

− −
∫

Ans. put x2 = t

Let, ( ) ( )

2 1

7 5

t

t t

−

− − = ( ) ( )

A B

7 5t t
+

− −          ... (i)

∴∴∴∴ 2t – 1 = A(t – 5) + B ( t – 7)

put t = 7

∴∴∴∴ 13 = A × 2

∴∴∴∴ A = 13/2

put t = 5

∴∴∴∴ 9 = B (– 2)

∴∴∴∴ B = 9
2

−

So,

I =  ( ) ( )2 2

13 9

2 x 7 2 x 5

 
 

− 
− −  

∫ dx  [from (i)]

( ) ( ) ( ) ( )
2 22 2

13 1dx 9 1

2 2
x 7 x 5

= −

− −
∫ ∫  dx

13 1 x 7 9 1 x 5
log log

2 22 7 x 7 2 5 x 5

− −
= × − ×

+ +

  + c

13 x 7 9 x 5
log log

4 7 x 7 4 5 x 5

− −
= −

+ +
+ c


