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Substituting the values of A and B in (ii), we get

	

y
y y y y( )( ) ( ) ( )+ +

= −
+

+
+1 4

1
3 1

4
3 4
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2x x dx x x

x
dxcosec / /

/
sin cos

sin

= − ∫
1
2 21I x dxcot � ...(i)

Where I x x dx1
2

2
= ∫ cosec

= + ⋅∫∫x x dx x dxcosec2
2

2 1
2

cot

= − + +∫2
2

2
2

x x x dx Ccot cot

From (i), we have

I = 1
2

2
2

2
2 2

− +





− +∫ ∫x x x dx x dx Ccot cot cot

= − + − +∫ ∫x x x dx x dx Ccot cot cot
2 2 2

= − +x x Ccot
2

24.	 Let I x
x

e dxx= −
+∫

1
1 3( )

= + −
+∫

x
x

e dxx1 2
1 3( )

=
+

+ −
+











∫ e

x x
dxx 1

1
2
12 3( )

( )
( )

=
+

+
+



















∫ e
x

d
dx x

dxx 1
1

1
12 2( ) ( )

=
+

+e
x

C
x

( )1 2 � Q e f x f x dx e f x Cx x( ) ( ) ( )+( ) = +



∫ ′

25.	 Let I
x x

dx= −












∫
1 1

2log (log )
Put u = logx ⇒  x = eu  ⇒ dx = eudu 

∴ = −



∫I

u u
e duu1 1

2

= + 











∫ e

u
d
dx u

dxu 1 1

= +e
u

C
u

 � Q e f x f x dx e f x Cx x( ( ) ( )) ( )+ = +



∫ ′

= + = +e
x

C x
x

C
xlog

log log

26.	 Let I x x dx= +∫ cos sin4 2

Put sin x = t ⇒ cos x dx = dt

∴ = +∫I t dt22 2

= + + + + +

=
+

+ + + +

t t t t C

x x
x x C

2
2

2
2

2

4
2

2 4

2 2 2
2 2

2
2

log

sin sin
log|sin sin | ..

27.	 Let I x dx= −∫ sin 1

Put x t x t dx t dt= ⇒ = ⇒ =2 2

∴ = ⋅ =− −∫∫I t tdt t t dtsin sin1 12 2

= ⋅ −
−

⋅












− ∫2
2

1

1 2
1

2

2

2
sin t t

t

t dt

= − − − +

−













− ∫2
2

1
2

1 1

1

2
1

2

2

t t t

t
dtsin ( )
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= + − −
−













− ∫∫2
2

1
2

1 1
2

1

1

2
1 2

2

t t t dt
t

dtsin

= + − +












− +












− − −2
2

1
2

1
2

1
2

1
2

2
1

2
1 1

1
t t t t t t Csin sin sin

= + − + − +− − −t t t t t t C2 1
2

1 11
2

1
2

sin sin sin

= − + − +−( ) sin2 1
2

1
2

2
1

2t t t t C

= − + −( ) +−1
2

2 1 11( ) sin .x x x x C

28.	 1 2 3 3 1
3

2
3

2 2+ − = + −∫ ∫x x dx x x dx

= − − +



 +∫3 1

3
2
3

1
9

1
9

2x x dx

= 



 − −



∫3 2

3
1
3

2 2
x dx

�

= −



 − −



 + −



 +−3

2
1
3

4
9

1
3

2 3
9

3
2

1
3

2
1x x x Csin

=
−( )

+ − +
−



 +

=
−( )

+ − +

−3
2

3 1
3

1
3

2
3

2 3
9

3 1
2

3 1
6

1 2 3 2 3

2 1

2

x
x x

x
C

x
x x

sin

99
3 1

2
1sin .− −



 +

x
C

29.	 dt
t

t
1 3

1 3
3 3

5

3

5

+
=

+



∫

log( )

= −1
3

16 10(log log )

= =1
3

16
10

1
3

8
5

log log

30.	 2
4 1

2
4 1

4
2 21

2

1

2

x
dx dx

x−
=

−
∫∫

=
− 





∫
1
2 1

2
2

21

2 dx

x

= −
+











1
2

1
2 1 2

1 2
1 2 1

2

( )
log

/
/
/

x
x

= −
+







= −





1
2

2 1
2 1

1
2

3
5

1
31

2

log log logx
x

= 1
2

9
5

log

31.	 x e dx x e xe dxx x x2 2
0
1

0
1

0
1 2= ⋅[ ] − ∫∫

= − − = − −( )∫∫( . ) [ ] .1 0 2 2 11
0
1

0
1

0
1e xe dx e xe e dxx x x

= − ⋅ − + = − +∫e e e dx e e ex x2 1 0 2 2 21
0
1

0
1( ) [ ]

= – e + 2(e1 – e0) = – e + 2(e – 1) = e – 2.

32.	 2 22 2 2
0

2

0

2
− = ( ) −∫∫ x dx x dx

= − +





−x x x
2

2 2
2 2

2 1

0

2
sin

=[0 + sin–1 1 – 0 – sin–1 0]

= π
2

33.	 Let I
x x

dx=
+∫
1

0

4

Put x = t2. Then, dx = 2t dt.
When x = 0, t2 = 0 ⇒ t = 0. When x = 4 ⇒ t2 = 4 ⇒  t = 2

∴ =
+

=
+

⇒ = + = − =

∫∫I tdt
t t t

dt

I t

2 2 1
1

2 1 2 3 1 2

2 0
2

0
2

0
2[log( )] [log log ] logg 3

34.	 Let I d=
+ +∫

cos
( sin )( sin )

/ θ
θ θ

θ
π

1 20

2
 

Put sin q = t    cos q dq = dt 
When q = 0, t = sin 0  = 0

When θ π π= = =
2 2

1, sint
			 

∴ =
+ +

=
+

−
+





∫∫I dt

t t t t
dt

( )( )1 2
1

1
1

20

1

0

1

� (Using partial fraction)
⇒ = + − +[ ]I t tlog( ) log( )1 2 0

1

	 = log 2 – log 3 – (log 1 – log 2)

	 = 2 log 2 – log 3 = log 4
3

35.	 Let I x
x

dx=
−

−

∫
sin

( ) /
/ 1

2 3 20
1 2

1
Put sin–1 x = q or, x = sin q. Then dx = cos q dq
When, x = 0 ⇒ sin q = 0 ⇒ q = 0

and when x = ⇒ = ⇒ =1
2

1
2 4

sinθ θ π 	

∴ = =

= − ×

∫ ∫I d d

d

θ
θ

θ θ θ θ θ

θ θ θ θ

π π

π
cos

cos sec

[ tan ] tan

/ /

/

30
4 2

0
4

0
4 1

I II

00
4π/

∫
⇒ = +

= −( ) + 



 −{ } =

I [ tan ] [log|cos |]

log log

/ /θ θ θ
π π

π π
0

4
0

4

4
0 1

2
1

44
1
2

2− log

36.	 Let I x x dx= +{ }∫ tan cot ./
0

2π

⇒ = +








=
+

∫∫I x
x

x
x

dx
x x

x x
dxsin

cos
cos
sin

sin cos
sin cos

//
0

2
0

2 ππ

== +
∫2

20
2 sin cos

sin cos
/ x x

x x
dxπ
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⇒ = +

− −
∫I x x

x x
dx2

1 20
2 sin cos

(sin cos )

/π

Let sin x – cos x = t  ⇒  (cos x + sin x)dx = dt
When, x = 0  ⇒ t = sin 0 – cos 0 = – 1

and when x t= ⇒ = − =π π π
2 2 2

1sin cos

∴ =
−

= [ ]
−

−
−∫I dt

t
t2

1
2

21
1 1

1
1

sin

⇒ = − −{ }
= { } = ( ) =

− −

−

I 2 1 1

2 2 1 2 2
2

2

1 1

1

sin sin ( )

sin ( ) π π

37.	 Given f(x) = |x| + |x + 2| + |x + 5|
or  f(x) = |x + 5| + |x + 2| + |x|
When – 5 ≤ x ≤ – 2, x + 5 ≥ 0, x + 2 ≤ 0, x ≤ 0 
⇒	 |x + 5| = x + 5, |x + 2| = – (x + 2), |x| = – x
⇒	 f(x) = (x + 5) – (x + 2) – x = – x + 3
and when – 2 ≤ x ≤ 0, x + 5 ≥ 0, x + 2 ≥ 0, x ≤ 0
⇒	 |x + 5| = x + 5, |x + 2| = x + 2, |x| = – x
⇒	 f(x) = (x + 5) + (x + 2) – x = x + 7.

∴ = +− −−
−

∫ ∫∫f x dx f x dx f x dx( ) ( ) ( )5
0

2
0

5
2

= − + + + = − +






+ +




−

−

−−−
−

∫( ) ( )x dx x dx x x x x3 7
2

3
2

7
2

5

2 2

2

0

2
0

5
22

∫

= − − + − + + − + +

= + − + = =

1
2

4 25 3 2 5 1
2

0 4 7 0 2

21
2

9 2 14 63
2

31 1
2

( ) ( ) ( ) ( )

.
 

38.	 First note that the given function is discontinuous at 
x = 1.

∴ = + ∫∫∫ −− f x dx f x dx f x dx( ) ( ) ( )1
2

1
1

1
2

� Q f x dx f x dx f x dx
c

b

a

c

a

b
( ) ( ) ( )= +



∫∫∫

= + + −

= + + −






= + −

∫∫−

−

( ) ( )

[ ]

( ) (

2 1 5

2
5

1 1 1

1
2

1
1

2
1

1
2

1

2

x dx x dx

x x x x

−− + − − −( )1 2 10 1
2

5) ( ) = − − + = −2 0 8 9
2

3
2

.

39.	 Let f(x) = x3 sin4x ⇒ f(–x) = (–x)3 sin4 (–x) = – x3 sin4x 
= –f(x)

⇒  f(x) is on odd function.

∴ =
−∫ x x dx3 4

4

4
0sin

/

/

π

π

� Q f x dx f x f x
a

a
( ) , ( ) ( )= − = −



−∫ 0 if

40.	 Let I x x
x x

dx
x x

x
dx=

+
=

+∫∫
tan

sec tan
sin
sin100

ππ
� ...(1)

Then, by using property f x dx f a x dx
aa

( ) ( )= −∫∫ 00
, we get

I
x x

x
dx

x x
x

dx=
− −
+ −

=
−
+∫∫

( ) sin( )
sin ( )

( ) sin
sin

π π
π

πππ

1 100 � ...(2)

On adding (1) and (2), we get

	

2
1 1

1 1
1

00I
x x x

x
dx x

x
dx

x
d

=
+ −

+
=

+

= −
+







∫∫
( )sin

sin
sin

sin

sin

π
π

π

ππ

xx0
π

∫

	

= −
+ −( )

= −
−( )

∫∫

∫

π π
π

π π
π

ππ

π π

1
1

2

2
4 2

00

0
20

dx dx

x

x dx
x

cos

[ ]
cos

= − − −( ) = −
−( )

−

















∫π π π π π π
π

π

π

[ ] sec
tan

0
2 4 2 2

4 2
1
2

2 2
0

0

x dx

x

= + −( ) −





= + − − = −

⇒ = −( )
π π π π π π π π

π π

2 2
4 4

1 1 2

2
1

tan tan ( ) ( )

.I

41.	 Let I xf x dx= ∫ (sin )
0

π
� ...(i)

= − −∫ ( ) (sin( ))π π
π

x f x dx
0

Q f x dx f a x dx
aa

( ) ( )= −



∫∫ 00

⇒ = −∫I x f x dx( ) (sin )π
π

0
� ...(ii)

On adding (i) and (ii), we get

	 2
0

I f x dx= ∫ π
π

(sin )

⇒ = ∫I f x dxπ π

2 0
(sin )
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