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Short Answer Type Questions
Verify the following
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K Thinking Process

First of all divided numerator by denominator, then use the formula
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x
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Q. 5
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Q. 6
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K Thinking Process

cos cosx
x

= -2
2

12 and also use formula i.e., sec2ò =x tanx + C to solve the above

problem.
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Q. 7 tan sec2 4
ò x x xd

K Thinking Process

Use the formula sec2
x x= +1 2tan and put tanx = t to solve this problem.

Sol. Let I = ò tan sec2 4
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Q. 10
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Q. 11
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K Thinking Process

Here, put x = a cos2 q and also use the formula i.e., cos cos sin2 2 1 1 22 2q q q= - = - , to

get the solution.
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Alternate Method
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Q. 13
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Q. 16
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K Thinking Process

First of all convert to the given integral into two parts, then by using formula i.e.,
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Q. 17 5 2 2- +ò x x xd

K Thinking Process

First of all convert the given expression into x
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Q. 19
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K Thinking Process

Here, use
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Q. 20 2 2
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Q. 21
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Q. 22
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Q. 23
sin cos

sin cos
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K Thinking Process

Use a b a b a ab b3 3 2 2+ = + - +( )( ) and sec tan2 21x x= + , cos cotec2 21x x= + , to solve

the above problem.

Sol. Let I =
+
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+
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2
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ò
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Q. 25
cos cos
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x x

x
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K Thinking Process

Apply the formula, cos cos sin sinC D
C D D C

- =
+

×
-

2
2 2

and cos sinx
x

= -1 2
2

2 to solve

it.
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=
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ò
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2
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2
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x
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Q. 26
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\ I =
×

ò
1

2

sec tan

sec tan

q q

q q
qd = ò

1

2
dq = +

1

2
q C

= +-1

2
1 2sec ( )x C

Q. 27
0

2 2 3ò +( )x xd

K Thinking Process

a

b

h
f d h f a f a h f a n hò = + + + ¼+ + -

®
( ) lim [ ( ) ( ) { ( ) }]x x

0
1 , where h

b a

n
=

-
® 0 as

n® ¥ ×

Sol. Let I = +ò ( )x dx
2

0

2
3

Here, a = 0, b = 2 and h
b a

n n
=

-
=

-2 0

Þ h
n

=
2

Þ nh = 2 Þ f x x( ) ( )= +2 3

Now,
0

2 2

0
3 0 0 0 2 0 1ò + = + + + + + ¼ + + -

®
( ) lim [ ( ) ( ) ( ) { (x dx h f f h f h f n

h

) }]h ...(i)

Q f( )0 3=
Þ f h h( )0 32+ = + , f h h h( )0 2 4 3 2 32 2 2+ = + = +

f n h n n h n h[ ( ) ] ( ) ( )0 1 2 1 3 1 32 2+ - = - + + = - +

From Eq. (i),

0

2 2

0

2 2 2 2 2 23 3 3 2 3 3 3 1ò + = + + + + + + + ¼ + -
®

( ) lim [ ( )x dx h h h h n h
h

2 3+ ]

= + + + ¼ + -
®

lim [ { ( ) }]
h

h n h n
0

2 2 2 23 1 2 1

= +
- - + - +æ

è
ç

ö
ø
÷

é

ë
ê

ù

û
ú®

lim
( ) ( ) ( )

h

h n h
n n n

0

23
1 2 2 1 1

6
Q S n

n n n2 1 2 1

6
=

+ +é
ëê

ù
ûú

( ) ( )

= +
- -æ

è
ç
ç

ö

ø
÷
÷

é

ë
ê
ê

ù

û
ú
ú®

lim
( )( )

h

h n h
n n n

0

2
2

3
2 1

6



= + - - +
é

ë
ê

ù

û
ú

®
lim ( )
h

h n
h

n n n n
0

2
3 2 23

6
2 2

= +
- × + ×é

ë
ê
ê

ù

û
ú
ú®

lim
h

nh
n h n h h nh h

0

3 3 2 2 2

3
2 3

6

= × +
× - × × + ×é

ë
ê
ê

ù

û
ú
ú®

lim
h

h h

0

2 2

3 2
2 8 3 2 2

6
= +

- +é

ë
ê
ê

ù

û
ú
ú®

lim
h

h h

0

2

6
16 12 2

6

= 6
16

6
6

8

3

26

3
+ = + =

Q. 28
0

2

ò e d
x

x

Sol. Let I = ò0

2
e dx

x

Here, a = 0 and b = 2

\ h
b a

n
=

-

Þ nh = 2 and f x e
x( ) =

Now,
0

2

0
0 0 0 2 0 1ò = + + + + + ¼ + + -

®
e dx h f f h f h f n h

x

h

lim [ ( ) ( ) ( ) { ( ) }]

\ I = + + + ¼ +
®

-lim [ ]( )

h

h h n
h e e e h

0

2 11

=
× -

-

é

ë
ê
ê

ù

û
ú
ú®

lim
( )

h

h n

h
h

e

e0

1 1

1
=

-

-

æ

è
ç
ç

ö

ø
÷
÷®

lim
h

nh

h
h

e

e0

1

1

=
-

-

æ

è
ç
ç

ö

ø
÷
÷®

lim
h

h
h

e

e0

2 1

1

=
-

-
-® ®

e
h

e

h

eh
h h

h

2

0 1 10

lim lim Q lim
h

h

h

e® -
=

é

ë
ê
ê

ù

û
ú
ú0 1

1

= -e
2 1 = -e

2 1

Evaluate the following questions.

Q. 29
d

e e

x

x x+ -ò0
1

Sol. Let I =
+ -ò
dx

e e
x x0

1
=

+ò
e

e
dx

x

x1 20

1

Put e t
x =

Þ e dx dt
x =

\ I =
+ò
dt

t

e

1 21
= -[tan ]1

1t
e

= -- -tan tan1 11e

= --tan 1

4
e

p



Q. 30
tan

tan

x

x

x

1 2 20

2

+ò
m

d
p

Sol. Let I =
+ò
tan

tan

/ x dx

m x
dx

1 2 20

2p

=

+ ×
ò

sin

cos

sin

cos

/

x

x

m
x

x

dx

1 2
2

2

0

2p

=
+ò

sin

cos

cos sin

cos

/

x

x

x m x

x

dx
2 2 2

2

0

2p

=
- +ò

sin cos

sin sin

/ x x dx

x m x
dx

1 2 2 20

2p

=
- -ò

sin cos

sin ( )

/ x x

x m
dx

1 12 20

2p

Put sin2
x t=

Þ 2sin cosx x dx dt=

\ I =
- -ò

1

2 1 1 20

1 dt

t m( )

= - - - ×
-

é

ë
ê
ê

ù

û
ú
ú

1

2
1 1

1

1

2
2

0

1

log| ( )|t m
m

= - - + ×
+

+ ×
-

é

ë
ê
ê

ù

û
ú
ú

1

2
1 1

1

1
1

1

1

2
2 2

log| | log| |m
m m

= - ×
-

é

ë
ê
ê

ù

û
ú
ú

= ×
-

1

2

1

1

2

2 1

2
2 2

log| |
log

( )
m

m

m

m

=
-

log
m

m
2 1

Q. 31
dx

x x( )( )- -ò
1 21

2

K Thinking Process

First of all convert the given function into
1

2 2a - x

form, then apply the formula i.e.,

1
2 2

1

a
d

a
C

-
= +ò -

x

x
x

sin .

Sol. Let I =
- -ò

dx

x x( )( )1 21

2
=

- - +
ò

dx

x x x2 221

2

=
- - +

ò
dx

x x( )21

2

3 2



=

- - × + æ
è
ç

ö
ø
÷ + -

é

ë
ê
ê

ù

û
ú
ú

ò
dx

x x
2

21

2

2
3

2

3

2
2

9

4

=

- -æ
è
ç

ö
ø
÷ - æ

è
ç

ö
ø
÷

ì
í
ï

îï

ü
ý
ï

þï

ò
dx

x
3

2

1

2

2 21

2

=
æ
è
ç

ö
ø
÷ - -æ

è
ç

ö
ø
÷

ò
dx

x
1

2

3

2

2 21

2
=

-æ

è

ç
ç
çç

ö

ø

÷
÷
÷÷

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

-sin 1

1

2
3

2
1

2

x

= - = - -- - -[sin ( )] sin sin ( )1
1
2 1 12 3 1 1x

= +
p p

2 2
Q sin sin ( ) sin

p
q q

2
1= - = -é

ëê
ù
ûú

and

= p

Q. 32
x

x

x

1 20

1

+
ò d

Sol. Let I =
+

ò
x

x

dx

1 20

1

Put 1 2 2+ =x t

Þ 2 2x dx tdt=
Þ x dx tdt=

\ I = ò
tdt

t1

2

= = -[ ]t 1
2 2 1

Q. 33 x x x xsin cos2

0
d

p

ò
K Thinking Process

Here, use the property i.e., f d a d
a a

0 0ò ò= -( ) ( )x x x x and

sin ( ) sin , cos( ) cosp p- = - =x x x x .

Sol. Let I = ò x x x dxsin cos2

0

p
…(i)

and I = - - -ò ( )sin( )cos ( )p p p
p

x x x dx
2

0

Þ I = -ò ( )sin cosp
p

x x x dx
2

0
…(ii)

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

2 2

0
I = ò p

p
sin cosx x dx

Put cosx t=
Þ - =sinx dx dt



As x ® 0, then t ® 1

and x ® p, then t ® -1

\ I = -
-

òp t dt
2

1

1
Þ I = -

é

ë
ê

ù

û
ú

-

p
t

3

1

1

3

Þ 2
3

1 1I = - - -
p

[ ] Þ 2
2

3
I =

p

\ I =
p

3

Q. 34
dx

x x( )

/

1 12 20

1 2

+ -
ò

Sol. Let I =
+ -

ò
dx

x x( )

/

1 12 20

1 2

Put x = sin q
Þ dx d= cosq q
As x ® 0,  then q ® 0

and x ®
1

2
, then q

p
®

6

\ I =
+ò

cos

( sin cos

/ q

q) q
q

p

1 20

6
d =

+ò
1

1 20

6

sin

/

q
q

p
d

=
+ò

1
2 2 20

6

cos (sec tan )

/

q q q
q

p
d

=
+ò

sec

sec tan

/
2

2 20

6 q

q q
q

p
d

=
+ +ò

sec

tan tan

/
2

2 20

6

1

q

q q
q

p
d

=
+ò
sec

tan

/
2

20

6

1 2

q

q
q

p
d

Again, put tan q = t

Þ sec2 q qd dt=

As q® 0, then t ® 0

and q
p

®
6

, then t ®
1

3

\ I =
+ò
dt

t1 2 20

1 3/
=

æ
è
ç

ö
ø
÷ +

ò
1

2 1

2

2
2

0

1 3 dt

t

/

= ×

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

-1

2

1

1 2 1

2

1

0

1 3

/
tan

/

t
= -1

2
21

0
1 3[tan ( )] /

t

= -
é

ë
ê

ù

û
ú

-1

2

2

3
01tan =

æ

è
çç

ö

ø
÷÷

-1

2

2

3
1tan



Long Answer Type Questions

Q. 35
x

x x

x

2

4 2 12- -ò d

K Thinking Process

Use
p q

a b

A

a

B

b

x

x x x x

+

- -
=

-
+

-( )( ) ( )
, where a b¹ , then compare the coefficient of x to

get the value of A and B.

Sol. Let I =
- -ò

x

x x
dx

2

4 2 12

=
- + -ò

x

x x x
dx

2

4 2 24 3 12

=
- + -ò

x dx

x x x

2

2 2 24 3 4( ) ( )

=
- +ò

x dx

x x

2

2 24 3( )( )

Now,
x

x x

2

2 24 3( )( )- +
[ let x t

2 = ]

Þ
t

t t

A

t

B

t( )( )- +
=

-
+

+4 3 4 3

Þ t A t B t= + + -( ) ( )3 4

On comparing the coefficient of t on both sides, we get

A B+ = 1 …(i)

Þ 3 4 0A B- = …(ii)

Þ 3 1 4 0( )- - =B B

Þ 3 3 4 0- - =B B

Þ 7 3B =

Þ B =
3

7

If B =
3

7
, then A + =

3

7
1

Þ A = - =1
3

7

4

7

x

x x x x

2

2 2 2 24 3

4

7 4

3

7 3( )( ) ( ) ( )- +
=

-
+

+

\ I = +
+-ò ò

4

7

1 3

7

1

3
2 22 2 2x

dx
x

dx
( ) ( )

= ×
×

-

+

½

½
½

½

½
½+ × +-4

7

1

2 2

2

2

3

7

1

3 3
1log tan

x

x

x
C

=
-

+

½

½
½

½

½
½+ +-1

7

2

2

3

7 3
1log tan

x

x

x
C



Q. 36
x

x x

x

2

2 2 2 2( )( )+ +ò
a b

d

Sol. Let I =
+ +ò

x

x a x b
dx

2

2 2 2 2( )( )

Now,
x

x a x b

2

2 2 2 2( )( )+ +
[ ]let x t

2 =

=
+ +

=
+

+
+

t

t a t b

A

t a

B

t b( )( ) ( ) ( )2 2 2 2

t A t b B t a= + + +( ) ( )2 2

On comparing the coefficient of t, we get

A B+ = 1 …(i)

b A a B
2 2 0+ = …(ii)

Þ b B a B
2 21 0( )- + =

Þ b b B a B
2 2 2 0- + =

Þ b a b B
2 2 2 0+ - =( )

Þ B
b

a b

b

b a
=

-

-
=

-

2

2 2

2

2 2

From Eq. (i), A
b

b a
+

-
=

2

2 2
1

Þ A
b a b

b a

a

b a
=

- -

-
=

-

-

2 2 2

2 2

2

2 2

\ I =
-

- +
+

-
×

+ò ò
a

b a x a
dx

b

b a x b
dx

2

2 2 2 2

2

2 2 2 2

1

( )( )

=
-

- +
+

- +ò ò
a

b a x a
dx

b

b a x b
dx

2

2 2 2 2

2

2 2 2 2

1 1

( )

=
-

-
× +

-
×- -a

b a a

x

a

b

b a b

x

b

2

2 2
1

2

2 2
11 1

tan tan

=
-

- +é
ëê

ù
ûú

- -1
2 2

1 1

b a
a

x

a
b

x

b
tan tan

=
-

-é
ëê

ù
ûú

- -1
2 2

1 1

a b
a

x

a
b

x

b
tan tan

Q. 37
x

x10 +ò sin

p

Sol. Let I =
+ò

x

x
dx

10 sin

p
...(i)

and I =
-

+ -
=

-

+ò ò
p

p

pp px

x
dx

x

x
dx

1 10 0sin( ) sin
...(ii)

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

2
1

1
I =

+òp
0

p

sinx
dx

=
-

+ -òp
0

p ( sin )

( sin )( sin )

1

1 1

x dx

x x



=
-

òp
0

p ( sin )

cos

1
2

x dx

x

= - ×òp
0

p
(sec tan sec )2

x x x dx

= - ×ò òp p
0

p p
sec sec tan2

0
x dx x x x dx

= -p pp p[tan ] [sec ]x x0 0

= -p
p

[tan ]x xsec
0

= - - -p p p[tan sec tan ]0 0sec

Þ 2 0 1 0 1I = + - +p[ ]

2 2I = p
\ I = p

Q. 38
2 1

1 2 3

x

x x x
x

-

- + -ò ( )( )( )
d

K Thinking Process

Apply
p q

a b c

A

a

B

b

C

c

x

x x x x x x

+

- - -
=

-
+

-
+

-( )( )( ) ( ) ( ) ( )
, then get the values of A, B and

C and  use
1

x
x xò = +d Clog | | .

Sol. Let I =
-

- + -ò
( )

( )( )( )

2 1

1 2 3

x

x x x
dx

Now,
2 1

1 2 3 1 2 3

x

x x x

A

x

B

x

C

x

-

- + -
=

-
+

+
+

-( )( )( ) ( ) ( ) ( )

Þ 2 1 2 3 1 3 1 2x A x x B x x C x x- = + - + - - + - +( )( ) ( )( ) ( )( )

Put x = 3, then

6 1 3 1 3 2- = - +C( )( )

Þ 5 10= C Þ C =
1

2

Again, put x = 1, then

2 1 1 2 1 3- = + -A ( )( )

Þ 1 6= - A Þ A = -
1

6

Now, put x = - 2, then

- - = - - - -4 1 2 1 2 3B ( )( )

Þ - =5 15B Þ B = -
1

3

\ I = -
-

-
+

+
-ò ò ò

1

6

1

1

1

3

1

2

1

2

1

3x
dx

x
dx

x
dx

= - - - + + - +
1

6
1

1

3
2

1

2
3log|( )| log|( )| log|( )|x x x C

= - - - + + - +log|( )| log|( )| log|( )|x x x C1 2 31 6 1 3 1 2

=
-

- +

½

½
½

½

½
½+log

( ) ( )

x

x x
C

3

1 21 6 1 3



Q. 39 e d
tan-

ò
+ +

+

æ

è
ç
ç

ö

ø
÷
÷

1 1

1

2

2

x x x

x

x

Sol. Let I =
+ +

+

æ

è
ç
ç

ö

ø
÷
÷

-

òe
x x

x
dx

xtan 1 1

1

2

2

=
+

+
+

+

æ

è
ç
ç

ö

ø
÷
÷

-

òe
x

x

x

x
dx

xtan 1 1

1 1

2

2 2

= +
+

-
-

ò òe dx
x e

x
dx

x

x

tan
tan

1
1

1 2

I I I= +1 2 …(i)

Now, I2 2

1

1
=

+

-

ò
x e

x
dx

xtan

Put tan- =1
x t Þ x t= tan

Þ
1

1 2+
=

x
dx dt

\ I = ×ò tan t e dt
t

I II

= × - × +òtan t e t e dt C
t tsec2

= × - + +òtan ( tan )t e t e dt C
t t1 2 [Q sec2 21q q= + tan ]

I2
2

2
1

1

1

= × - +
+

+ò
-

tan ( )
tan

t e x
e

x
dx C

t

x

I2

1

= × - +
-

òtan tan
t e e dx C

t x

\ I = + × - +
- -

ò òe dx t e e dx C
x t xtan tantan

1 1

= × +tan t e C
t

= +
-

x e C
xtan 1

Q. 40 sin -
ò +

1 x

x
x

a
d

K Thinking Process

First of all put x = tan2 q and convert the given expression into two parts, then use the

formulae for integration by  part i.e., I II I II I IIò ò òò× = - æ

è
ç

ö

ø
÷d d

d

d
d dx x

x
x x.

Sol. Let I =
+ò -sin 1 x

a x
dx

Put

x a= tan2 q

Þ dx a d= 2 2tan q q qsec

\ I =
+

×-òsin
tan

tan
( tan )1

2

2
22

a

a a
a d

q

q
q q qsec

=
æ

è
çç

ö

ø
÷÷ ×-ò2 1 2

a dsin
tan

tan sec
q

q
q q q

sec

= ×-ò2 1 2
a dsin (sin )tanq q q qsec



= ×ò2 2
a dq q q qtan sec

I II

= × × - × ×æ
è
ç

ö
ø
÷

é

ëê
ù

ò òò2 2 2
a d

d

d
d dq q q q

q
q q q q qtan tansec sec

ûú

Put tan =

sec =

tan sec =2

q

q q q

q q q

t

d dt

d t dt

Þ × ×

Þ

é

ë

ê

òò
tanê

ê
ê

ù

û

ú
ú
ú
ú

= × -
é

ë
ê

ù

û
úò2

2 2

2 2

a dq
q q

q
tan tan

= - -òa a dq q q qtan ( )2 2 1sec

= × - + +a a a Cq q q qtan tan2

= +
é

ë
ê

ù

û
ú +- -

a
x

a

x

a

x

a
Ctan tan1 1

Q. 41
1

1 5 23

2 +

-ò
cos

( cos ) //

/ x

x

x
p

p
d

Sol. Let I =
+

-ò
1

1 5 23

2 cos

( cos ) //

/ x

x
dx

p

p

=
+

- +ò
1

1 123

2 cos

( cos ) cos/

/ x

x x
dx

p

p

=
-ò

1

1 23

2

( cos )x
dx

p

p
= ò

1
23

2

sin x
dx

p

p

= ò cosec2

3

2
x dx

p

p
= -[ cot ] /

/
x p

p
3
2

= - -é
ëê

ù
ûú

= - -
é
ëê

ù
ûú

cot cot
p p

2 3
0

1

3
= +

1

3

Alternate Method

Let I =
+

-ò
1

1 5 23

2 cos

( cos ) //

x

x
dx

p

p /
=

æ
è
ç

ö
ø
÷

æ
è
ç

ö
ø
÷

ò
2

2

2
2

2
1 2

2
5 23

2
cos

sin

/

//

/

x

x
dx

p

p

=

æ
è
ç

ö
ø
÷

æ
è
ç

ö
ø
÷

ò
2

4 2

2

2
53

2
cos

sin

x

x
dx

p /

p /
=

æ
è
ç

ö
ø
÷

æ
è
ç

ö
ø
÷

ò
1

4

2

2
53

2
cos

sin
/

/

x

x
dx

p

p

Put sin
x

t
2

=

Þ cos
x

dx dt
2

1

2
× =

Þ cos
x

dx dt
2

2=



As x ®
p

3
, then t ®

1

2

and x ®
p

2
, then t ®

1

2

\ I = ò
2

4 51 2

1 2 dt

t/
=

- +

é

ë
ê

ù

û
ú

- +1

2 5 1

5 1

1 2

1 2
t

/

/

= -
æ
è
ç

ö
ø
÷

-
æ
è
ç

ö
ø
÷

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

1

8

1

1

2

1

1

2

4 4

= - - = =
1

8
4 16

12

8

3

2
( )

Note If we integrate the trigonometric function in different ways [using different identities]
then, we can get different answers.

Q. 42 e d
-

ò
3 3x

x xcos

Sol. Let I = -òe x dx
x3 3cos

II I

= - æ
è
ç

ö
ø
÷- -ò òòcos cos3 3 3 3

x e dx
d

dx
x e dx dx

x x

= ×
-

- - ×
-

- -

òcos ( cos )sin3
3

2
3

3
3

3
x

e
x x

e
dx

x x

= - -- -ò
1

3
3 3 2 3cos cos sinxe x xe dx

x x

= - - -- -ò
1

3
13 3 2 3cos ( sin )sinx e x x e dx

x x

= - - +- - -ò ò
1

3
3 3 3 3 3cos sin sinxe x e dx x e dx

x x x

I II

= - - + ×
-

-- -
-

ò ò
1

3 3
33 3 3 3

3
2cos sin sin sin cosx e x e dx x

e
x x

x x
x

×
-

-
e

dx

x3

3

= - - - + -- - -ò ò
1

3

1

3
13 3 3 3 3 2cos sin sin ( cos )cox e x e dx x e x

x x x sx e dx
x-3

I = - - - +- - - -ò ò
1

3

1

3
3 3 3 3 3 3cos sin sin cosx e x e x e x e d

x x x x

I II

x x e dx
x- ò -cos3 3

2
3 3 3

3
3 3

3 3

I = + - ×
-

- ×
-

é

ë

- - -

ò
e

x x x
e

x
e

dx

x x x

[cos sin ] sin cosê
ù

û
ú + ò -cos x e dx

x3

2
3

1

3

1

3

3
3 3 3 3

I =
-

+ + × - × +
-

- -ò
e

x x x e x e dx

x
x x[cos sin ] sin cos cosò -

x e dx
x3

2
3

1

3

2

3

3
3 3 3 3

I =
-

+ + +
-

- -ò
e

x x x e x e dx

x
x x[cos sin ] sin cos



Now, let I1
3= ò -cos x e dx

x

I II

I1

3 3

3 3
= ×

-
- - ×

-

- -

òcos ( sin )x
e

x
e

dx

x x

I1
3 31

3

1

3
=

-
× - ×- -òcos sinx e x e dx

x x

= - × - ×
-

- ×
-

é

ë
ê

ù

û
ú

-
- -

ò
1

3

1

3 3 3
3

3 3

cos sin cosx e x
e

x
e

dx
x

x x

= - × + × - ×- - -ò
1

3

1

9

1

9
3 3 3cos sin cosx e x e x e dx

x x x

I I1 1
3 31

9

1

3

1

9
+ = - × + ×- -

e x x e
x xcos sin

10

9

1

3

1

91
3 3æ

è
ç

ö
ø
÷ = - × + ×- -
I e x x e

x xcos sin

I1
3 33

10

1

10
=

-
× +- -

e x e x
x xcos sin

2
1

3

1

3

3

10
3 3 3 3 3

I = - + + × - ×- - -
e x x x e e x

x x x[sin cos ] sin cos

+ × +-1

10
3

e x C
x sin

\ I = - + + × - × +- - -1

6

13

30

3

10
3 3 3 3 3

e x x e x e x
x x x[sin cos ] sin cos C

Q sin sin sin

cos cos cos

3 3 4

3 4 3

3

3

x x x

x x x

= -

= -

é

ë
ê
ê

ù

û
ú
úand

= - + - +
- -

e
x x

e
x x C

x x3 3

24
3 3

3

40
3[sin cos ] [sin cos ]

Q. 43 tan x xò d

Sol. Let I = ò tan x dx

Put tanx t= 2 Þ sec2 2x dx t dt=

\ I = ×ò t
t

x
dt

2
2sec

=
+ò2

1

2

4

t

t
dt

=
+ + -

+ò
( ) ( )

( )

t t

t
dt

2 2

4

1 1

1

=
+

+
+

-

+ò ò
t

t
dt

t

t
dt

2

4

2

4

1

1

1

1

=
+

+
+

-

+
ò ò

1
1

1

1
1

1

2

2
2

2

2
2

t

t
t

dt
t

t
t

dt

=
- -æ

è
ç

ö
ø
÷

-æ
è
ç

ö
ø
÷ +

+
+ -æ

è
ç

ö
ø
÷

+æ
è
ç

ö
ò

1
1

1
2

1
1

1

2

2

2
t

dt

t
t

t

t
t ø

÷ -
ò 2

2

dt



Put u t
t

= -
1

Þ du
t

dt= +æ
è
ç

ö
ø
÷1

1
2

and v t
t

= +
1

Þ dv
t

dt= -æ
è
ç

ö
ø
÷1

1
2

\ I =
+

+
-ò ò

du

u

dv

v
2 2 2 22 2( ) ( )

= +
-

+

½

½
½

½

½
½+-1

2 2

1

2 2

2

2
1tan log

u v

v
C

=
-æ

è
ç
ç

ö

ø
÷
÷ +

- +-1

2

1

2

1

2 2

2 11tan
tan

tan
log

tan tan

tan

x

x

x x

x + +

½

½
½

½

½
½+

2 1tanx
C

Q. 44
d

a b

x

x x( cos sin )

/

2 2 2 2 20

2

+ò
p

Sol. Let I =
+ò
dx

a x b x( cos sin )

/

2 2 2 2 20

2p

Divide numerator and denominator by cos4
x, we get

I =
+ò
sec4

2 2 2 20

2 x dx

a b x( tan )

/p

=
+

+ò
( tan )

( tan )

/ 1 2 2

2 2 2 20

2 x x dx

a b x

secp

Put tanx t=
Þ sec2

x dx dt=

As x ® 0, then t ® 0

and x ®
p

2
, then t ® ¥ I =

+

+

¥

ò
( )

( )

1 2

2 2 2 20

t

a b t

Now,
1 2

2 2 2 2

+

+

t

a b t( )
[let t u

2 = ]

1
2 2 2 2 2 2 2 2

+

+
=

+
+

+

u

a b u

A

a b u

B

a b u( ) ( ) ( )

Þ 1 2 2+ = + +u A a b u B( )

On comparing the coefficient of x and constant term on both sides, we get

a A B
2 1+ = …(i)

and b A
2 1= …(ii)

\ A
b

=
1
2

Now,
a

b
B

2

2
1+ =

Þ B
a

b

b a

b
= - =

-
1

2

2

2 2

2

\ I =
+

+

¥

ò
( )

( )

1 2

2 2 2 20

t

a b t

=
+

+
-

+

¥ ¥

ò ò
1
2 2 2 2

2 2

20 2 2 2 20b

dt

a b t

b a

b

dt

a b t( )



=

+
æ

è
ç
ç

ö

ø
÷
÷

+
-

+

¥ ¥

ò ò
1
2

2
2

2
2

2 2

20 2 2 2 20b

dt

b
a

b
t

b a

b

dt

a b t( )

= æ
è
ç

ö
ø
÷

é

ëê
ù

ûú
+

-
×æ

è
ç

ö
ø
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¥
1

4

1
3

1

0

2 2

2 3
ab

tb

a

b a

b a b
tan

p

= ¥ - + ×
-- -1

0
43

1 1
2 2

3 3
ab

b a

a b
[tan tan ]

( )

p

= + ×
-p p

2 43

2 2

3 3
ab

b a

a b( )

=
+ -æ

è
ç
ç

ö

ø
÷
÷ =

+æ

è
ç
ç

ö

ø
÷
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p2

4 4

2 2 2

3 3

2 2

3 3

a b a

a b

a b

a b

Q. 45
0

1
1 2ò +x x xlog( ) d

K Thinking Process

Use formula for integration by part i.e., ò × =I IIdx I II I Iò - òæ

è
ç

ö

ø
÷òd

d

d
d dx

x
x x and also

use
1

x
xò = +log | | C.

Sol. Let I = +ò x x dxlog( )1 2
0

1

= +
é

ë
ê

ù

û
ú -

+
× ×òlog( )1 2

2

1

1 2
2

2

2

0

1 2

x
x

x

x
dx

= + -
+ò

1

2
1 2

1 2
2

0
1

2

[ log( )]x x
x

x
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+

æ

è

ç
ç
çç

ö

ø

÷
÷
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é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú

ò
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2
1 3 0

2
2

1 20

1
[ log ]

x

x

x
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ú
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1

2
3

1

2

1

2 1 20

1

0

1
log x dx

x

x
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é

ë
ê

ù

û
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1

2
3

1

2 2

1

2

1

2
2 1 1
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2

0
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0

1
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( )

x
x

x
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ëê

ù
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1

2
3

1

2

1

2
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1

4

1

4

1

1 20

1

0

1
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x
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= - +
1

2
3

1

4

1

4 0
1log [ ]x - +

1

8
1 2 0

1[log|( )|]x
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2
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1

4

1
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= -
1

2
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1

8
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Q. 46 x x xlogsin d
0

p

ò
K Thinking Process

First of all use property of definite integral i.e., f d f a d
a a

( ) ( ) ,x x x x
0 0ò ò= - then use

f d f d
a a

( ) ( ) .x x x x=ò ò2
0

2

0
.

Sol. Let I = ò x x dxlogsin
0

p
...(i)

I = - -ò ( )logsin( )p p
p

x x dx
0

= -ò ( )logsinp
p

x x dx
0

...(ii)

2
0

I = òp
p

logsinx dx ...(iii)

2 2
0

2
I = òp

p /
logsinx dx Q f x dx f x dx

a a

( ) ( )
0

2

0
2ò ò=é

ëê
ù
ûú

I = òp
p /

logsinx dx
0

2
...(iv)

Now, I = -òp p /
p

logsin( )
/

2
0

2
x dx ...(v)

On adding Eqs. (iv) and  (v), we get

2
0

2
I = +òp

p /
(logsin logcos )x x dx

2
0

2
I = òp

p
logsin cos

/
x x dx

= òp
p /

log
sin cos2

20

22 x x
dx

2 2 2
0

2
I = -òp

p /
(logsin log )x dx

2 2 2
0

2

0

2
I = - òòp p

p /p
logsin log

/
x dx dx

Put 2x t= Þ dx dt=
1

2

As x ® 0, then t ® 0

and x ®
p

2
, then t ® p

\ 2
2 2

2
2

0
I = -ò

p pp
logsin logt dt

Þ 2
2 2

2
2

0
I = -ò

p pp
logsin logx dx

Þ 2
2

2
2

I I= -
p

log [from Eq. (iii)]

\ I = - = æ
è
ç

ö
ø
÷

p p2 2

2
2

2

1

2
log log



Q. 47 log(sin cos )
/

/
x x x+ò d

p

p

4

4

Sol. Let I = +
-ò log(sin cos )

/
x x dx

p /

p

4

4
...(i)

I = - -æ
è
ç

ö
ø
÷ + - -æ

è
ç

ö
ø
÷

ì
í
î

ü
ý
þ-

log sin cos
/

p p p p
p 4 4 4 44

x x dx
p/ 4

ò

= - + -
-ò log{sin( ) cos( )}

/

/
x x dx

p

p

4

4

and I = -
-ò log(cos sin )

/
x x dx

p

p

4

4
...(ii)

From Eqs. (i) and (ii),

2 2
4

4
I =

-ò logcos
/

x dx
p

p

2 2
0

4
I = ò logcos

/
x dx

p
...(iii)

Q f x dx f x f x f x
a

a

a

( ) ( ), ( ) ( )= - =é
ëê

ù
ûúòò-

2
0

if

Put 2x t= Þ dx
dt

=
2

As x ® 0, then t ® 0

and x t® ®
p p

4 2
, then

2
1

2 0

2
I = ò logcost dt

p
...(iv)

2
1

2 20

2
I = -æ

è
ç

ö
ø
÷ò logcos

pp
t dt Q f x dx f a x dx

a a

( ) ( )= -é
ëê

ù
ûúò ò0 0

Þ 2
1

2 0

2
I = ò logsin t dx

p
...(v)

On adding Eqs. (iv) and (v), we get

4
1

2 0

2
I = ò logsin cost t dt

p

Þ 4
1

2

2

20

2
I = ò log

sin t
dt

p

Þ 4
1

2
2

1

2
2

0

2

0

2
I = - òò logsin logx dx dx

pp

Þ 4
1

2 2
2 2

40

2
I = -æ

è
ç

ö
ø
÷ -ò logsin log .

p pp
x dx

Þ 4
1

2
2

4
2

0

2
I = -ò logcos logx dx

pp

Þ 4 2
4

2
0

4
I = -ò logcos logx dx

pp /
Q f x dx f x dx
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( ) ( )=é
ëê

ù
ûúòò 2

00

2

Þ 4 2
4

2I I= -
p

log [from Eq. (iii)]
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ø
÷
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8
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8
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Objective Type Questions

Q. 48
cos cos

cos cos

2 2x

x
x

-

-ò
q

q
d is equal to

(a) 2 (sin cos )x x C+ +q (b) 2 (sin cos )x x C- +q
(c) 2 2(sin cos )x x C+ +q (d) 2 2(sin cos )x x C- +q

K Thinking Process

Use formula cos cos2 2 12q q= - to get simplest form, then apply cos sinx x xd C= +ò .

Sol. (a) Let I =
-

-ò
cos cos

cos cos

2 2x

x
dx

q

q

=
- - +

-ò
( cos cos )

cos cos

2 1 2 12 2
x

x
dx

q

q

=
+ -

-ò2
(cos cos ) (cos cos )

(cos cos )

x x

x
dx

q q

q

= +ò2 (cos cos )x dxq

= + +2(sin cos )x x Cq

Q. 49
d

a b

x

x xsin( )sin( )- -
is equal to

(a) sin( ) log
sin( )

sin( )
b a

x b

x a

C-
-

-
+ (b) cosec( ) log

sin( )

sin( )
b a

x a

x b

C-
-

-
+

(c) cosec( ) log
sin( )

sin( )
b a

x b

x a

C-
-

-
+ (d) sin( ) log

sin( )

sin( )
b a

x a

x b

C-
-

-
+

Sol. (c) Let I =
- -ò

dx

x a x bsin( )sin( )

=
-

-

- -ò
1

sin( )

sin( )

sin( )sin( )b a

b a

x a x b
dx

=
-

- - +

- -ò
1

sin( )

sin( )

sin( )sin( )b a

x a x b

x a x b
dx

=
-

- - -

- -ò
1

sin( )

sin{( ) ( )}

sin( )sin( )b a

x a x b

x a x b
dx

=
-

1

sin( )b a

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

sin( )sin( )

x a x b x a x b

x a x b

- - - - -

- -ò dx

=
-

- - -ò
1

sin( )
[cot( ) cot( )]

b a
x b x a dx

=
-

1

sin( )b a
[log|sin( )| log|sin( )|]x b x a C- - - +

= -
-

-
+cosec( ) log

sin( )

sin( )
b a

x b

x a
C



Q. 50 ò -tan 1
x xd is equal to

(a) ( ) tanx x x C+ - +-1 1 (b) x x x Ctan- - +1

(c) x x x C- +-tan 1 (d) x x x C- + +-( ) tan1 1

K Thinking Process

Use formula for integration by part i.e., ò × = òI II I IId dx x- òæ

è
ç

ö

ø
÷ò

d

d
d d

x
x xI II .

Sol. (a) Let I = ò × -1 1tan x dx

= × -
+

×- òtan
( )

1 1

2

1

1

2
x x

x x
dx

= -
+

- òx x
x x

dxtan
( )

1 1

2

2

1

Put x t= 2 Þ dx = 2t dt

\ I = -
+

- òx x
t

t t
dttan

( )

1
21

= -
+

- òx x
t

t
dttan 1

2

21

= - -
+

æ

è
ç
ç

ö

ø
÷
÷

- òx x
t

dttan 1
2

1
1

1

= - + +- -
x x x t Ctan tan1 1

= - + +- -
x x x x Ctan tan1 1

= + - +-( )tanx x x C1 1

Q. 51
x

x

x

9

2 64 1( )+ò d is equal to

(a)
1

5
4

1
2

5

x x

C+æ
è
ç

ö
ø
÷ +

-

(b)
1

5
4

1
2

5

+æ
è
ç

ö
ø
÷ +

-

x

C

(c)
1

10
1 4 5

x

C( )+ +- (d)
1

10

1
4

2

5

x

C+æ
è
ç

ö
ø
÷ +

-

Sol. (d) Let I =
+ò

x

x
dx

9

2 64 1( )
=

+æ
è
ç

ö
ø
÷

ò
x

x
x

dx

9

12
2

6

4
1

=

+æ
è
ç

ö
ø
÷

ò
dx

x
x

3
2

6

4
1

Put 4
1
2

+ =
x

t Þ
-

=
2
3

x
dx dt

Þ
1 1

23
x

dx dt= -

\ I = - ò
1

2 6

dt

t
= -

- +

é

ë
ê

ù

û
ú +

- +1

2 6 1

6 1
t

C

= é
ëê

ù
ûú

+ = +æ
è
ç

ö
ø
÷ +

-
1

10

1 1

10
4

1
5 2

5

t
C

x
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Q. 52 If
dx

x x( ) ( )+ +ò
2 12

= + + + + +-
a b Clog| | tan log| |1

1

5
22 1

x x x , then

(a) a =
-1

10
, b =

-2

5
(b) a b= = -

1

10

2

5
,

(c) a =
-1

10
, b =

2

5
(d) a b= =

1

10

2

5
,

K Thinking Process

Use method of partial fraction i.e.,
1
2( ) ( )x x x- + +a b c

=
-

+
+

+ +

A

a

B C

b c( ) ( )x

x

x x
2

to solve the above problem.

Sol. (c) Given that,
dx

x x( ) ( )+ +ò
2 12

= + + -
a x b xlog| | tan1 2 1 + + +

1

5
2log| |x C

Now, I =
+ +ò

dx

x x( ) ( )2 12

1

2 1 2 12 2( ) ( )x x

A

x

Bx C

x+ +
=

+
+

+

+

Þ 1 1 22= + + + +A x Bx C x( ) ( ) ( )

Þ 1 2 22 2= + + + + +Ax A Bx Bx Cx C

Þ 1 2 22= + + + + +( ) ( )A B x B C x A C

Þ A B+ = 0, A C+ =2 1, 2 0B C+ =

We have, A =
1

5
, B = -

1

5
and C =

2

5

\
dx

x x( ) ( )+ +ò
2 12

=
+

+
- +

+ò ò
1

5

1

2

1

5

2

5
12

x
dx

x

x
dx

=
+

-
+ò ò

1

5

1

2

1

5 1 2
x

dx
x

x
dx +

+ò
1

5

2

1 2
x

dx

= + - + + +-1

5
2

1

10
1

2

5
2 1log| | log| | tanx x x C

\ b =
2

5
and a =

-1

10

Q. 53
x

x

3

1+ò is equal to

(a) x

x x

x C+ + - - +
2 3

2 3
1log| | (b) x

x x

x C+ - - - +
2 3

2 3
1log| |

(c) x

x x

x C- - - + +
2 3

2 3
1log| | (d) x

x x

x C- + - + +
2 3

2 3
1log| |

Sol. (d) Let I =
+ò

x

x
dx

3

1

= - + -
+

æ

è
çç

ö

ø
÷÷ò ( )

( )
x x

x
dx

2 1
1

1

= - + - + +
x x

x x C

3 2

3 2
1log| |



Q. 54
x x

x
x

+

+ò
sin

cos1
d is equal to

(a) log| cos |1+ +x C (b) log| sin |x x C+ +

(c) x

x

C- +tan
2

(d) x

x

C× +tan
2

Sol. (d) Let I =
+

+ò
x x

x
dx

sin

cos1

=
+

+
+òò

x

x
dx

x

x
dx

1 1cos

sin

cos

= ò
x

x
dx

2 22cos /
+ ò

2 2 2

2 22

sin / cos /

cos /

x x

x
dx

= + òò
1

2
2 22

x x dx x dxsec / tan /

= × × - ×é
ëê

ù
ûúò

1

2
2 2

2
2x x

x
dxtan / tan + ò tan

x
dx

2

= × +x
x

Ctan
2

Q. 55 If
x x

x

x x

3

2

2 3 2 2

1
1 1

d
a b C

+
= + + + +( ) / , then

(a) a =
1

3
, b =1 (b) a =

-1

3
, b =1

(c) a =
-1

3
, b = -1 (d) a =

1

3
, b = -1

Sol. (d) Let I =
+

= + + + +ò
x

x

dx a x b x C

3

2

2 3 2 2

1
1 1( ) /

Q I =
+

=
×

+
ò ò

x

x

dx
x x

x

dx

3

2

2

21 1

Put 1 2 2+ =x t

Þ 2 2x dx t dt=

\ I =
-

ò
t t

t
dt

( )2 1
= - +

t
t C

3

3

= + - + +
1

3
1 12 3 2 2( ) /

x x C

\ a b= = -
1

3
1and

Q. 56
dx

x1 24

4

+-ò cos/

/

p

p
is equal to

(a) 1 (b) 2 (c) 3 (d) 4

Sol. (a) Let I =
+-ò

dx

x1 24

4

cosp /

p /
=

-ò
dx

x2 24

4

cosp /

p /

=
-ò

1

2
2

4

4
sec x dx

p /

p /
= =ò sec [tan ] /2

0
4

0

4
x dx x

pp /
= 1



Q. 57 1 2
0

2
-ò sin

/
x xd

p
is equal to

(a) 2 2 (b) 2 2 1( )+
(c) 2 (d) 2 2 1( )-

Sol. (d) Let I = -ò 1 2
0

2
sin

/
x dx

p

= -ò (cos sin )x x dx
2

0

4p /
+ -ò (sin cos )

/
x x dx

2

4

2

p /

p

= + + - -[sin cos ] [ cos sin ] /
x x x x0

4
4
2p /

p /
p

= + - - + - - + +
æ
è
ç

ö
ø
÷

1

2

1

2
0 1 0 1

1

2

1

2

= - = -2 2 2 2 2 1( )

Q. 58 cos sin/
x x

x
e d

0

4p

ò is equal to

(a) e + 1 (b) e -1 (c) e (d) - e

Sol. (b) Let I = ò cos sin/
x e dx

x

0

2p

Put sinx t= Þ cosx dx dt=
As x ® ®0 0, then t

and x t® ®p / 2 1, then

\ I = ò e dt
t

0

1
= [ ]e

t

0
1

= - = -e e e
1 0 1

Q. 59
x

x

x
x+

+ò
3

4 2( )
e d is equal to

(a) e

x

C
x

1

4+

æ

è
ç
ç

ö

ø
÷
÷ + (b) e

x

C
x-

+

æ

è
ç
ç

ö

ø
÷
÷ +

1

4

(c) e

x

C
x-

-

æ

è
ç
ç

ö

ø
÷
÷ +

1

4
(d) e

x

C
x2 1

4-

æ

è
ç
ç

ö

ø
÷
÷ +

Sol. (a) Let I =
+

+ò
x

x
e dx

x3

4 2( )

=
+

-
+òò

e

x

e

x
dx

x x

( ) ( )4 4 2

=
+

-
+

æ

è
ç
ç

ö

ø
÷
÷òe

x x
dx

x 1

4

1

4 2( ) ( )

=
+

æ

è
çç

ö

ø
÷÷ +e

x
C

x 1

4
[ { ( ) ( )} ( ) ]Q e f x f x dx e f x C

x x+ ¢ = +ò



Fillers

Q. 60 If
1

1 4 820 +
=ò

x

x
a

d
p

, then a = ......... .

Sol. Let I =
+

=ò
1

1 4 820 x
dx

a p

Now,
1

4
1

4

2

4
2

20

1
0

+æ
è
ç

ö
ø
÷

=ò -

x

dx x
a

a[tan ]

= - =-1

2
2 0 81tan a p/

1

2
2

8
1tan- =a

p

Þ tan- =12 4a p/

Þ 2 1a =

\ a =
1

2

Q. 61
sin

cos

x

x

x

3 4 2+
=ò d ......... .

Sol. Let I =
+ò

sin

cos

x

x
dx

3 4 2

Put cosx t= Þ - =sinx dx dt

\ I = -
+ò
dt

t3 4 2
= -

æ

è
çç

ö

ø
÷÷ +

ò
1

4 3

2

2

2

dt

t

= - × +-1

4

2

3

2

3
1tan

t
C

= -
æ
è
ç

ö
ø
÷ +-1

2 3

2

3
1tan

cosx
C

Q. 62 The value of sin cos3 2
x x xd

-ò p

p
is ......... .

Sol. We have, f x x x dx( ) sin cos=
-ò

3 2

p

p

f x x dx( ) sin ( ) cos ( )- = - - -
-ò

3 22
p

p

= - f x( )

Since, f x( ) is an odd function.

\ sin cos3 2 0x x dx =
-ò p

p


