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Chapter 22 | Indefinite Integration

 (A) a = −
5
4
p

, b is any arbitrary constant 

 (B) a =
5
4
p

, b is any arbitrary constant

 (C) a = −
p
4

, b is any arbitrary constant

 (D) a =
p
4

, b is any arbitrary constant

Solution:

∫(sin2x – cos 2x) dx = 2
2
2

2
2∫ −





=sin cosx x
dx

− +



∫ 2 2

4
cos x dx

p

= − +





+
2

2
2

4
sin x c

p
 = 

1
2

2
5
4

sin x c+





+
p

  a = −
5
4
p

, b is any arbitrary constant. 

Hence, the correct answer is option (A).

 5. For what value of a and b, the equation 

 
dx

x
x

a b
1 2+

= +





+∫ sin
tan  holds good.

 (A) a = −
5
4
p

, b is any arbitrary constant  

 (B) a =
5
4
p

, b is any arbitrary constant

 (C) a = −
p
4

, b is any arbitrary constant 

 (D) a =
p
4

, b is any arbitrary constant

Solution:

dx
x

dx

x

x
dx

1 1
2

1
2 4 2

2

+
=

+ −





= −



∫ ∫ ∫sin cos

sec
p

p

 =
−





−
+ = − −





+ = −





+
1
2

4 2
1
2

4 2 2 4

tan
tan tan

p
p p

x

c
x

c
x

c

  a = −
p
4

, b any arbitrary constant.

Hence, the correct answer is option (C).

 6. cos ln
x
a

dx



∫  is equal to 

 (A) x
x
a

x
a

ccos ln sin ln





− 











+   

 (B) 
x x

a
x
a

c
2

cos ln sin ln





+ 











+

 (C) 
x x

a
x
a

c
2

cos ln sin ln





− 











+

 (D) x
x
a

x
a

ccos ln sin ln





+ 











+  

Solution:

I = cos ln
x
a

dx



∫

Let ln 
x
a

 = t. Then 
x = a⋅et ⇒	dx = aet dt

I a e t dt
ae

t t ct
t

= = + +∫ cos (cos sin )
2

=
x x

a
x
a

c
2

cos ln sin ln





+ 











+

Hence, the correct answer is option (B).

 7. 
ln( )x x

x
dx

+ +

+
∫

2

2

1

1
  is equal to 

 (A) 
1
2

12 2ln ( )x x c− + +  (B) ln ( )2 2 1x x c− + +

 (C) 
1
2

12 2ln ( )x x c+ + +  (D) ln ( )2 2 1x x c+ + +

Solution: 

I = 
ln( )x x

x
dx

+ +

+
∫

2

2

1

1

Let ln (x + x2 1+ ) = t. Then

1

1
1

2

2 1 12 2 2( )x x

x

x
dx dt

dx

x
dt

+ +
+

+









 = ⇒

+
=

⇒ I tdt
t

c= = +∫
2

2

I = 
1
2

12
2

ln ( )x x c+ +





+

Hence, the correct answer is option (C).

 8. 
x x

x x x
dx

cos

( sin cos )+∫ 2  is equal to

 (A) 
1

2( sin cos )x x x+
 + k (B) −

+
1

( sin cos )x x x
 + k

 (C) 
1

3( sin cos )x x x+
 + k (D) 

1
4( sin cos )x x x+

 + k

Solution:

I = 
x x

x x x
dx

cos

( sin cos )+∫ 2

Let 
1

x x xsin cos+
 = t. Then

 
( sin cos ) ( cos sin sin )

( sin cos )

x x x x x x x

x x x

dt
dx

+ ⋅ − + −
+

=
0 1

2

⇒ 
−

+
=

x x

x x x

dt
dx

cos

( sin cos )2

Therefore, 

 I = – dt∫  = –
1

x x xsin cos+
 + c

Hence, the correct answer is option (B).
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 9. ( tan cot )  x x+∫  dx is equal to 

 (A) 2sin–1 (sin x + cos x) + c (B) 
1
2

sin–1 (sin x – cos x) + c

 (C) 2sin–1 (sin x – cos x) + c (D) 
1
2

sin–1 (sin x + cos x) + c

Solution:

  I = ( tan cot )  x x+∫ dx

		= 2
2
sin cos

sin cos
x x

x x
+

⋅∫  dx

= 2
2

(sin cos )
sin

x x
x

+
∫  dx

Let t = sin x – cos x. Then
t2 = 1 − sin 2x	⇒ dt = (cos x + sin x) dx 

Therefore,

I = 2
1 2

dt

t−
∫  = 2sin–1 (t) + c

I = 2sin–1(sin x − cos x) + c.

Hence, the correct answer is option (C).

 10. 
1

12 4 3 4x x( ) /+∫ dx is equal to 

 (A) 1
1
4

1 4

+



x

/

 + c (B) − 1
1
4

1 4

+



x

/

 + c 

 (C) − 1
1
4

1 4

−



x

/

+ c (D) 1
1
4

1 4

−



x

/

 + c

Solution: 

I = 
1

12 4 3 4x x( ) /+∫ dx = 
dx

x
x

5
4

3 4

1
1+





∫ /  

Let 1 + x – 4 = t. Then 

− 4
5x

 dx = dt ⇒ 
1
5x

 dx = −
1
4

 dt

   ⇒ I = 
1
4

1
4

1
4

43 4
3 4 1 4dt

t
t dt t/

/ /∫ ∫= − = − ×−  + c

   ⇒ I =  1
1
4

1 4

+



x

/

 + c

Hence, the correct answer is option (B).

 11. 
5 10

16
+

∫
x

x
 dx is equal to 

 (A) −
1

75
1

5
10

3 2

+



x

/

 + c (B) − 1
75

1
5
10

3 2

−



x

/

+ c

 (C) 
1

75
1

5
10

3 2

−



x

/

 + c (D) 
1

75
1

5
10

3 2

+



x

/

 + c

Solution:

I = 
5

5
1

5
110

16

5
10

16

10

11
+

=
+

=
+

ò ò ò
x

x
dx

x
x

x
dx x

x
dx

Let 1 + 
5
10x

 = t. Then 

5
−





10
11x

dx = dt ⇒	
1
11x

dx = −
1

50
 dt

⇒	I = −
1

50
tdt∫  = –

1
50

 × 
2
3

t3/2 = −
1

75
1

5
10

3 2

+



x

/

 + c

Hence, the correct answer is option (A).

 12. cosec6 xdx∫  is equal to

 (A) − cot x –
cot cot5 5

5
2

3
x x

−  + k 

(B) − +
cot cotx x

3
2

5

5
 + 2cot–3 x + k

 (C) 
tan tan3

3 5
x x

−  + 2 tan3 x + k 

(D) None of these 

Solution:

I = cosec6 xdx∫  = cosec cosec4 2x x dx⋅∫
= ( cot )1 2 2 2+ ⋅∫ x x dxcosec = ( cot cot )1 24 2 2+ + ⋅∫ x x x dxcosec

Let cotx = t. Then 

−	cosec2x dx = dt

⇒ = − + +( ) = − − − +∫I t dt t
t

t c1 2
2
3

4 2t
5

3

s

⇒	I = − cot x − 
cot5

5
2
3

x
− cot3 x + c

Hence, the correct answer is option (A).

 13.  
( ){ln( ) ln }x x x

x

2 2

4
1 1 2+ + −

∫ dx is equal to 

 (A) 
( )

ln
x x

x

x

x

2 2

3

2

2
1 1

2 3
1+ +

−
+





















 + c

 (B) 
( )

ln
x x

x

x

x

2 2

3

2

2
1 1

9
2 3

1+ +
+

+





















 + c

 (C) 
( )

ln
x x

x

x

x

2 2

3

2

2
1 1

2 3
1+ +

+
+





















 + c

 (D) 
( )

ln
x x

x

x

x

2 2

3

2

2
1 1

9
2 3

1+ +
−

+





















 + c

Solution: 

I = 
( ){ln( ) ln }x x x

x

x
x

x
x2 2

4

2

2

2

2
1 1 2

1 1

+ + − =

+









+









∫ dx

ln






∫ x3 dx
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Chapter 22 | Indefinite Integration

Let 
x

x

2

2
1+

 = t. Then

 –
2

3x
dx = dt

⇒ I = −
1
2

t t dtln∫

 = –
1
2

(ln )
/

/t
t

t
t dt⋅ − ⋅











∫

2
3

2
3

13 2
3 2

 
= −



∫

1
3

1 2 3 2t dt t/ / (ln )t

 = 
1
9

 t3/2 [2 – 3 ln t] + c

 = 1
9

( )
ln

x x

x

x

x

2 2

3

2

2
1 1

2 3
1+ +

−
+





















 + c

Hence, the correct answer is option (D).

 14. 
1 2

4
+

∫
x

x
 dx is equal to 

 (A) 
1
3

1
1
2

3 2

+



x

/

 + c (B) 
1
3

1
1
2

3 2

−



x

/

 + c

 (C) −
1
3

1
1
2

3 2

+



x

/

 + c (D) -
1
3

1
1
2

3 2

−



x

/

 + c

Solution: 

 I = 
1 2

4
+

∫
x

x
 dx = 

1
1
2

3

+

∫ x
x

 dx

Let 1 + 
1
2x

 = t .	Then 

−
2

3x
 dx = dt

 ⇒ I = − ∫
1
2

t  dt

 = −
1
2

.
2
3

t3/2 + c

 = −
1
3

1
1
2

3 2

+



x

/

 + c

Hence, the correct answer is option (C).

 15. 
dx

x5 4+∫ cos
 is equal to 

 (A) 
2
3

 tan–1 
1
3 2

tan
x





 + c (B) −
2
3

 tan–1 
1
3 2

tan
x





 + c

 (C) 
1
3

 tan–1 
1
3 2

tan
x





 + c (D) None of these 

Solution: 

I =

 

dx
x

dx
5 4

5 4
1

2

1
2

2

2

+
=

+
-

+

é

ë

ê
ê
ê
ê
ê

ù

û

ú
ú
ú
ú
ú

ò òcos
tan

tan

x

x

Let t = tan 
x
2

. Then

dt
x

dx

dx
dt

x

=

⇒
+

=
+

1
2 2

2

1
2

2

1

2

2

2

sec

tan
=

dx
dt

t

⇒ I = 

2
1

5 4
1
1

2

2

2

dt
t

t
t

+

+ −
+







∫  = 2

dt

t2 9+∫

= 
2
3

tan–1 
1
3 2

tan
x





 + c

Hence, the correct answer is option (A).

 16. 
dx

x x2 3 4 5+( ) +∫  is equal to 

 (A) tan–1 4 5x −  + c (B) tan–1 4 5x +  + c

 (C) tan–1 5 4x +  + c (D) tan–1 5 4x −  + c

Solution: 

I = 
dx

x x2 3 4 5+( ) +∫

Put 4x + 5 = t. Then 

x = 
t − 5

4
⇒	dx = 

dt
4

 ⇒ I = 
1
4

dt
t

t
2 10

4
3

− +





∫  = 
1
2 1

dt
t t( )+∫

Let t  = u. Then 1
2 t

dt du= .

Therefore,
I = 

du

u
t c2

1

1+
= +∫ −tan

⇒ I = tan–1 4 5x +  + c.

Hence, the correct answer is option (B).

 17. e b xd xax cos∫  is equal to

 (A) Real part of e dxa bi x( )+∫
 (B) Imaginary part of e dxa bi x( )+∫  

 (C) Neither real nor imaginary part of e dxa bi x( )+∫
 (D) None of these

Solution:

I = e b xd xax cos∫
 = real part of e e dxax ibx∫
 = real part of e dxax ibx+∫
Hence, the correct answer is option (A).
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