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Chapter 22 | Indefinite Integration
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Divide the numerator and the denominator by sin2 x or cos2 x and 
put tan x = t.

 Illustration 22.85  Evaluate 
dx

x( cos )
.

1 2 2+ò
Solution:

 I
dx

x

x dx

x

x dx

x
=

+
=

+
=

+∫ ∫ ∫( cos )

sec

(sec )

sec

(tan )1 2 2 32

2

2

2

2

(Dividing the numerator and the denominator by cos2 x )
Put tan . sec .x t x dx dt= =Then 2

 I
dt

t
=

+∫ ( )2 3

 I
t

c
x

c= æ

è
ç

ö

ø
÷ + = æ

è
ç

ö

ø
÷ +- -1

3 3
1
3 3

1 1tan tan
tan

 Illustration 22.86  Evaluate 
dx

x x( cos sin )3 2+∫ .

Solution:

 I
dx

x x
=

+∫ ( cos sin )3 2

(Dividing the numerator and the denominator by cos2 x )

 I
dx

x x

x dx

x
=

+
=

+∫ ∫( cos sin )

sec

( tan )3 32

2

2

Put tan . sec .x t x dx dt= =Then 2

Mathematical Problem Book for JEE.indb   988 07-06-2018   14:03:36



Mathematics Problem Book for JEE

 I
dt

t t
c=

+
= −

+
+∫ ( ) ( )3

1
32

 I
x

c= −
+

+
1

3( tan )

 Illustration 22.87  Evaluate 
cos

cos
x
x

dx
3∫ .

Solution:

 I
x
x

dx
x

x x
dx

x
dx= =

−
=

−∫ ∫ ∫
cos

cos
cos

( cos cos ) ( cos )3 4 3

1

4 33 2

(Dividing the numerator and the denominator by cos2 x )

 I
x

x
dx

x

x
dx=

− +
=

−∫ ∫
sec

( ( tan ))

sec

( tan )

2

2

2

24 3 1 1 3

Put tan . sec .x t x dx dt= =Then 2

 I dt dt=
−

=
−





∫ ∫
1

1 3

1
3

1
1
3

2
2( t ) t

 

 I
t
t

c
x
x

c=
+
-

+ =
+
-

+
1

2 3
1 3
1 3

1
2 3

1 3
1 3

ln ln
tan
tan

 Illustration 22.88  Evaluate 
dx

x x x x( sin cos sin cos )4 5 42 2+ +∫
Solution:

I
dx

x x x x
=

+ +∫ ( sin cos sin cos )4 5 42 2

(Dividing the numerator and the denominator by cos2 x )

I
dx

x x x x

xdx

x x
=

+ +
=

+ +∫ ∫( sin cos sin cos )

sec

( tan tan )4 5 4 4 5 42 2

2

2
 

I
dx

x

=

+æ
è
ç

ö
ø
÷ +

æ

è
ç
ç

ö

ø
÷
÷

ò
1
4 1

2
1

2

tan

Put tan . sec .x t x dx dt+ = =1
2

2Then

I
dx

t
t c x c=

+
= + = +





+∫ − −1
4 1

1
4

1
4

1
22

1 1

( )
tan tan tan

(d) ( cos sin )
( cos sin )

a x b
p x q

dx
+
+ò

x
x

 ( cos sin ) ( cos sin ) ( cos sin )a x b x l p x q x m
d

dx
p x q x+ = + + +

Compare both side coefficients of sin x and cos x, and calculate the 
value of l and m.

( cos sin )
( cos sin )

a x b
p x q

dx
+
+ò

x
x

( cos sin ) ( cos sin )

( cos sin )

a x b x c l p x q x r

m
d

dx
p x q x r n

+ + = + +

+ + + +

Compare both side coefficients of sin x, cos x and constant term, 
and calculate the value of l, m and n.

 Illustration 22.89  Evaluate 
( cos sin )
( cos sin )

4 5
2 3

x x
x x

dx
+
+∫ .

Solution:

I
x x

x x
dx=

+
+∫

( cos sin )
( cos sin )

4 5
2 3

  

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

( cos si

4 5 2 3 2 3

2 3

x x a x x b
d

dx
x x

a x

+ = + + +

= + nn ) ( sin cos )
cos sin

x b x x
x x

+ − +2 3
Comparing the coefficients of and ,,

,

we get

a b= =23
13

2
13

 
I dx

x x
x x

dx

x

= +
−
+

= +

∫∫
23
13

1
2

13
3 2
2 3

23
13

2
13

2

( cos sin )
( cos sin )

ln coss sinx x c+ +3

 Illustration 22.90  Evaluate 
(cos sin )
(cos sin )

x x
x x

dx
− +
+ +∫

3 4
2

.

Solution: 

I
x x
x x

dx=
− +
+ +∫

(cos sin )
(cos sin )

3 4
2

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

(cos s

x x a x x b
d

dx
x x c

a x

− + = + + + + + +

= +

3 4 2 2

iin ) ( sin cos )
cos , sin

x b x x c
x

+ + − + +2
Comparing the coefficients of xx

a b c
and constant, we get

= − = =1 2 6, ,

I dx
x x

x x
dx

dx
x x

= − +
−

+ +
+

+ +∫∫ ∫1 2
2

6
2

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

For IIIrd integral,

6
2

6
1

2

1
2

2
2

2 2
2

2

2 2

dx
x x

x

x x x(cos sin )

tan

tan tan tan+ +
=

+





− + + +
∫ ∫∫

∫ ∫=
+ +

=
+





+

dx

dx dx6 2

2
2

2
3

6 2

1
2

2

2

2

2

2

sec

tan tan

sec

tan

x

x x

x

x

⇒ = − +
−

+ +
+

+





∫∫I dx
x x

x x
dx

x

x
1 2

2
6 2

1
2

2
(cos sin )

(cos sin )

sec

tan
22

2+
∫ dx

Mathematical Problem Book for JEE.indb   989 07-06-2018   14:04:04



 

 

Prepared By-  

Mr. SUKUMAR MANDAL (SkM) 


