
7.3 EXERCISE
SHORT ANSWER TYPE QUESTIONS

Verify the following:

 Q1. -
+Ú

2 1
2 3

x
dx

x
 = - + +2log (2 3) Cx x

Sol. L.H.S. = 
-
+Ú

2 1
2 3

x
dx

x

  Ê ˆ-Á ˜+Ë ¯Ú
41

2 3
dx

x
[Dividing the numerator by the 
denominator]

  -
+Ú Ú

11. 4
2 3

dx dx
x

  
4 11.

32
2

dx dx
x

-
+

Ú Ú

  -
+

Ú Ú
11. 2 3

2

dx dx
x

  - + +
32 log C
2

x x

  +
- +

2 3
2 log C

2
x

x   +Ê ˆ- +Á ˜Ë ¯

22 3
log C

2
x

x

[ n log m = log mn]
  - + - +2 2log (2 3) log 2 Cx x

  - + +2
1log (2 3) Cx x   R.H.S. [where C1 = C – log 22]

L.H.S. = R.H.S.
Hence proved.

 Q2. 
+

+Ú 2
2 3

3
x

dx
x x

 = + +2log 3 Cx x

Sol. L.H.S. = 
+

+Ú 2
2 3

3
x

dx
x x

 Put x2 + 3x = t
  \ (2x + 3) dx = dt

  Ú
dt
t

 = fi + +2log log 3 Ct x x = R.H.S.

L.H.S. = R.H.S.
Hence	verified.
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Evaluate the following:

Q3. 
+
+Ú

2( 2)
1

x
dx

x

Sol. Let I = 
+
+Ú

2 2
1

x
dx

x

  \ I = 
È ˘- +Í ˙+Î ˚

Ú
3( 1)

1
x dx

x

 = - +
+Ú Ú
1( 1) 3

1
x dx dx

x

 = - + + +
2

3 log 1 C
2
x x x

Hence, the required solution is - + + +
2

3 log 1 C
2
x x x .

Q4. 
-
-Ú

6 log 5 log

4 log 3 log

x x

x x
e e

dx
e e

Sol. Let I = 
-
-Ú

6 log 5 log

4 log 3 log

x x

x x
e e

dx
e e

 = 
-

-Ú
6 5

4 3

log log

log log

x x

x x

e e
dx

e e

 = 
-
-Ú

6 5

4 3
x x

dx
x x

 = 
-

-Ú
2 4 3

4 3
( )x x x

dx
x x

 = 2 31 C
3

x dx x= +Ú

Hence, the required solution is +31 C
3

x .

Q5. 
+
+Ú

(1 cos )
sin

x
dx

x x
Sol. Let I = 

+
+Ú

1 cos
sin

x
dx

x x
Put x + sin x = t      (1 + cos x) dx = dt

  \ I = = = + +Ú log log sin Cdt t x x
t

Hence, the required solution is + +log sin Cx x .

Q6. 
+Ú 1 cos

dx
x

Sol. Let I = 
+Ú 1 cos

dx
x

= Ú 22 cos /2
dx

x
È ˘+ =Í ˙Î ˚


21 cos 2 cos
2
xx

= Ú 21 sec
2 2

x dx  = +
1 .2 tan C
2 2

x
 = +tan C

2
x

Hence, the required solution is +tan C
2
x .
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Q7. Ú 2 4tan .secx x dx

Sol. Let I = Ú 2 4tan .secx x dx

= Ú 2 2 2tan sec .secx x x dx  = +Ú 2 2 2tan (1 tan ).secx x x dx

 Put tan x = t,  \ sec2 x dx = dt

 \ I = +Ú 2 2(1 )t t dt  = +Ú 2 4( )t t dt  = +Ú Ú2 4t dt t dt

 = +3 51 1
3 5

t t  = + +3 51 1tan tan C
3 5

x x

Hence, the required solution is + +3 51 1tan tan C
3 5

x x .

Q8. 
+

+Ú
sin cos

1 sin 2
x x

dx
x

Sol. Let I = 
+

+Ú
sin cos

1 2 sin cos
x x

dx
x x

 = 
+

+ +
Ú 2 2

(sin cos )

sin cos 2 sin cos

x x
dx

x x x x

 = 
+

+
Ú 2

sin cos

(sin cos )

x x
dx

x x
 = 

+
+Ú

sin cos
sin cos

x x
dx

x x

= Ú1 dx
 = x + C

Hence, the required solution is x + C.

Q9. +Ú 1 sin x dx

Sol. Let I = +Ú 1 sin x dx

= Ê ˆ+ +Ë ¯Ú 2 2sin cos 2 sin cos
2 2 2 2
x x x x dx

 = 
Ê ˆ+Ë ¯Ú

2
sin cos

2 2
x x dx  = Ê ˆ+Ë ¯Ú sin cos

2 2
x x dx

= +Ú Úsin cos
2 2
x xdx dx  = - + +2 cos 2 sin C

2 2
x x

= Ê ˆ- +Ë ¯2 sin cos C
2 2
x x

Hence, the required solution is Ê ˆ- +Ë ¯2 sin cos C
2 2
x x .

Q10. 
+Ú 1

x dx
x

( )=Hint: Put x z
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Sol. I = +Ú 1
x dx

x
 Put x  = t  x = t2 \ dx = 2t . dt

 \ I = 
+Ú

2 .2 .
1

t t dt
t = 

+Ú
3

2
1

t dt
t

 = 
+ -
+Ú

3 1 1
2

1
t

dt
t

 = 
+

-
+ +Ú Ú

3 1 12 2
1 1

t
dt dt

t t

  = 
+ - +

-
+ +Ú Ú
2( 1) ( 1) 12 2

1 1
t t t

dt dt
t t

 = - + -
+Ú Ú2 12 ( 1) 2

1
t t dt dt

t

 = 
È ˘

- + - +Í ˙Î ˚

3 2
2 2 log 1

3 2
t t t t

 = 
È ˘

- + - + +Í ˙Î ˚

3/2
2 2 log 1 C

3 2
x x x x

 = 
È ˘

- + - + +Í ˙Î ˚
2 log 1 C

3 2
x x x x x

Hence, I = 
È ˘

- + - + +Í ˙Î ˚
2 log 1 C

3 2
x x x x x

Q11. 
+
-Ú

a x
dx

a x

Sol. Let I = 
+
-Ú

a x
dx

a x

 = 
+ +

¥
- +Ú

a x a x
dx

a x a x
 = 

+
- +Ú ( )( )
a x

dx
a x a x

 = 
+

-
Ú 2 2

a x
dx

a x
 = +

- -
Ú Ú2 2 2 2

a xdx dx
a x a x

Let I = I1 + I2

 Now I1 = 
-

Ú 2 2

a dx
a x

 = - +1
1.sin Cxa

a

 and I2 = 
-

Ú 2 2

x dx
a x

 Put a2 – x2 = t  – 2x dx = dt

x dx = 
2

dt
-
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  \ I2 = - Ú
1
2

dt
t

 = - ¥
1 2
2

t  = - - +2 2
2Ca x

Since I = I1 + I2

 = - + - - +1 2 2
1 2sin C Cxa a x

a

  \ I = - - - +1 2 2
1 2sin (C + C )xa a x

a

Hence, I = - - - +1 2 2sin Cxa a x
a

[C = C1 + C2]
Alternate method:

I = 
+
-Ú

a x
dx

a x
 Put x = a cos 2q

  \ dx = a (– 2 sin 2q) dq =  – 2a sin 2q dq

  \	 I = 
+ q

- q q
- qÚ

cos 2
.( 2 sin 2 )

cos 2
a a

a d
a a

 = 
+ q

- q q
- qÚ

1 cos 2
.( 2 sin 2 )

1 cos 2
a d

 = 
q

- q q
qÚ

2

2
2 cos

2 .sin 2
2 sin

a d

 = 
q

- q q q
qÚ

2

2
cos

2 .2 sin cos
sin

a d

 = 
q

- q q q
qÚ

cos
2 .2 sin cos

sin
a d

= - q q qÚ4 cos cosa d  = - q qÚ 24 cosa d

 = 
+ q

- qÚ
1 cos 2

4
2

a d  = - + q qÚ2 (1 cos 2 )a d

= È ˘- q + q qÎ ˚Ú Ú2 1 cos 2a d d  = È ˘- q + qÍ ˙Î ˚
12 sin 2
2

a
 Now x = a cos 2q

x
a

= cos 2q  2q = - 1cos x
a

  q = - 11 cos
2

x
a

sin 2q = - q21 cos 2  = -
2

21 x
a

 = 
-2 2a x
a

  \ I = -
È ˘-Í ˙- + +
Î ˚

2 2
1

1
1 12 cos C
2 2

a xxa
a a
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 = -- - - +1 2 2
1cos Cxa a x

a

 = -pÈ ˘- - - - +Í ˙Î ˚
1 2 2

1sin C
2

xa a x
a

 = -- p
+ - - +1 2 2

1sin C
2

a xa a x
a

 = - pÊ ˆ- - + -Ë ¯
1 2 2

1sin C
2

x aa a x
a

 = a
x
a

a xsin C1 2- - - +2 pÈ ˘Ê ˆ= -Í ˙Ë ¯Î ˚1C C
2
a

Hence, I = a
x
a

a xsin C1 2- - - +2

Q12. 
+Ú

1/2

3/41
x dx

x
( )= 4Hint: Put x z

Sol. Let I = 
+Ú

1/2

3/41
x dx

x
Put x = t4       dx = 4t3 dt

 = 
+Ú

2 3

3
.4

1
t t

dt
t

 = 
+Ú

5

34
1

t dt
t

 = 
Ê ˆ

-Á ˜+Ë ¯Ú
2

2
34

1
tt dt

t
 = 

2
2

3
4 4 .

1
tt dt dt

t
-

+Ú Ú
I = I1 – I2

Now I1 = Ú 24 t dt  = +
3

14. C
3
t  = +3/4

1
4 C
3

x

I2 = 
+Ú
2

34
1

t dt
t

Put t3 + 1 = z      3t2 dt = dz

t2 dt = 
1
3

dz

  \ I2 = Ú
4
3

dz
z

 = + 2
4 log C
3

z  = + +3
2

4 log 1 C
3

t

 = ( ) + +3/4
2

4 log 1 C
3

x

  \ I = I1 – I2

 = + - + -3/4 3/4
1 2

4 4C log ( ) 1 C
3 3

x x

 = È ˘- + + -Î ˚
3/4 3/4

1 2
4 log ( ) 1 C C
3

x x
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Hence, I = È ˘- + +Î ˚
3/4 3/44 log ( ) 1 C

3
x x  [ C = C1 – C2]

Q13. 
+

Ú
2

4
1 x

dx
x

Sol. Let I = 
+

Ú
2

4
1 x

dx
x

 = 
+

Ú
2

2 3
1 1.

x
dx

x x
 = +Ú 2 3

1 11. dx
x x

 Put +2
1 1

x
 = t2

-
3
2

dx
x

 = 2t dt      3
dx
x

 = – t dt

  \ I = Ú ( )t t dt  = - Ú 2t dt  = - +31 C
3

t

Hence, I = Ê ˆ- + +Á ˜Ë ¯

3/2

2
1 1 1 C
3 x

Q14. 
-

Ú 216 9

dx

x

Sol. Let I = 
216 9

dx

x-
Ú

 = 
-

Ú
2

1
3 16

9

dx

x
 = 

Ê ˆ -Ë ¯

Ú 2
2

1
3 4

3

dx

x

 = - +11 sin C
3 4 / 3

x
  

1

2 2
sin Cdx x

aa x
-È ˘

= +Í ˙
-Í ˙Î ˚

Ú

= - +11 3sin C
3 4

x

Hence, I = - +11 3sin C
3 4

x .

Q15. 
-

Ú 23 2

dt

t t
Sol. Let I = 

-
Ú 23 2

dt

t t
 = 

Ê ˆ- -Ë ¯

Ú
2 32

2

dt

t t

 = 
Ê ˆ- - + -Ë ¯

Ú
2

1
2 3 9 9

2 16 16

dt

t t
[Making perfect

square]
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 = 
È ˘Ê ˆ- - -Í ˙Ë ¯Î ˚

Ú 2

1
2 3 9

4 16

dt

t

 = 
Ê ˆ- -Ë ¯

Ú 2

1
2 9 3

16 4

dt

t

 = 
Ê ˆ Ê ˆ- -Ë ¯ Ë ¯

Ú 2 2

1
2 3 3

4 4

dt

t
= -

-
+1

3
1 4.sin C32

4

t

 = - -
+1 4 31 sin C

32
t

Hence, I = - -Ê ˆ +Á ˜Ë ¯
1 4 31 sin C

32
t

.

Q16. 
-

+
Ú 2

3 1

9

x
dx

x
Sol. Let I = 

-

+
Ú 2

3 1

9

x
dx

x
 = -

+ +
Ú Ú2 2

3 1

9 9

x dx dx
x x

I = I1 – I2

 Now I1 = 
+

Ú 2

3

9

x dx
x

 Put x2 + 9 = t      2x dx = dt

x dx = dt

 \ I1 = Ú
3
2

dt
t

 = + 1
3 .2 C
2

t  = + +2
13 9 Cx

I2 = 
+

Ú 2

1

9
dx

x
 = 

+
Ú 2 2

1

(3)
dx

x
 = + + +2 2

2log (3) Cx x



2 2
2 2

1 log Cdx x x a
x a

È ˘
= + + +Í ˙

+Î ˚
Ú

 = + + +2
2log 9 Cx x

 \ I = I1 – I2

 = + + - + + -2 2
1 23 9 C log 9 Cx x x

 = + - + + + -2 2
1 23 9 log 9 (C C )x x x

Hence, I = + - + + +2 23 9 log 9 Cx x x
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Q17. - +Ú 25 2x x dx

Sol. Let I = - +Ú 25 2x x dx  = - +Ú 2 2 5x x dx

= - + - +Ú 2 2 1 1 5x x dx (Making perfect square)

= - +Ú 2( 1) 4x dx  = - +Ú 2 2( 1) (2)x dx

 = 2-
- + + - + - + +2 2 21 4( 1) (2) log ( 1) ( 1) (2) C

2 2
x x x x

{ }È ˘
+ = + + + + +Í ˙Î ˚Ú

2
2 2 2 2 2 2log C

2 2
x ax a dx x a x x a

 = 
-

+ - + + - + + - + +2 21
1 2 4 2 log ( 1) 1 2 4 C

2
x

x x x x x

 = 
-

- + + - + - + +2 21 2 5 2 log ( 1) 2 5 C
2

x x x x x x

 Hence,

I = 
-

- + + - + - + +2 21 2 5 2 log ( 1) 2 5 C
2

x x x x x x

Q18. 
-Ú 4 1

x dx
x

Sol. Let I = 
-Ú 4 1

x dx
x

Put x2 = t      2x dx = dt     x dx = 
2
dt

  
-Ú 2

1
2 1

dt
t

 = 
-Ú 2 2

1
2 (1)

dt
t

 = 
-

+
◊ +

11 1. log C
2 2 1 1

t
t

-È ˘= +Í ˙+-Î ˚
Ú 2 2

1 1 log C
2

x a
dx

a x ax a

 = 
-

+
+

2

2
11 log C

4 1
x
x

Hence, I = -
+

+

2

2
11 log C

4 1
x
x

.

Q19. 
-Ú

2

41
x dx

x
(Put x2 = t)

Sol. Let I = 
-Ú

2

41
x dx

x
 = 

- +Ú
2

2 2(1 )(1 )
x dx

x x
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Put x2 = t for the purpose of partial fractions.

We get 
- +(1 )(1 )

t
t t

Resolving into partial fractions we put

- +(1 )(1 )
t

t t
 = +

- +
A B

1 1t t
[where A and B are arbitrary constants]

  
- +(1 )(1 )

t
t t

 = 
+ + -
- +

A(1 ) B(1 )
(1 )(1 )

t t
t t

  t = A + At + B – Bt
Comparing the like terms, we get     A – B = 1 and A + B = 0

Solving the above equations, we have  A = 
1
2

 and B = -
1
2

  \ I = 
-

+
- +Ú Ú2 2

1/21/2
1 1

dx dx
x x

(Putting t = x2)

 = -+
- +

-
111 1 1. log tan C

2 2.1 1 2
x

x
x

 = -+
- +

-
111 1log tan C

4 1 2
x

x
x

Hence, I = -+
- +

-
111 1log tan C

4 1 2
x

x
x

.

Q20. -Ú 22ax x dx

Sol. Let I = -Ú 22ax x dx

= - -Ú 2( 2 )x ax dx  = - - + -Ú 2 2 2( 2 )x ax a a dx

= È ˘- - -Î ˚Ú 2 2( )x a a dx  = - -Ú 2 2( )a x a dx

 = -- -Ê ˆ- - + +Á ˜Ë ¯

2
2 2 1( ) sin C

2 2
x a x aaa x a

a
-È ˘

- = - + +Í ˙Î ˚Ú

2
2 2 2 2 1sin C

2 2
x a xa x dx a x

a

 = -- -Ê ˆ- - + + +Á ˜Ë ¯

2
2 2 2 1( 2 ) sin C

2 2
x a x aaa x ax a

a

 = -- -Ê ˆ- + +Á ˜Ë ¯

2
2 12 sin C

2 2
x a x aaax x

a
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Hence, I = -- -Ê ˆ- + +Á ˜Ë ¯

2
2 12 sin C

2 2
x a x aaax x

a
.

Q21. 
-

-Ú
1

2 3/2
sin

(1 )
x dx

x

Sol. Let I = 
-

-Ú
1

2 3/2
sin

(1 )
x dx

x
Put x = sin q    dx  = cos q dq

I = 
- q

q q
- qÚ

1

2 3/ 2
sin (sin )

.cos
(1 sin )

d

 = 
q q q

qÚ 2 3/2
.cos

(cos )
d

 = 
q q

q
qÚ 3

.cos
cos

d

 = 
q

q
qÚ 2cos

d  = q q qÚ 2
I II

sec d

= ( )q q q - q q q qÚ Ú Ú2 2. sec D( ). secd d d

( )È ˘= - +Í ˙Î ˚Ú Ú Ú Ú

I II
. . D( ) Cu v dx u v dx u v dv dv

= q q - q qÚ. tan 1.tan d
 = q . tan q – log sec q + C

 = - - - +
-

1 2
2

sin . log 1 C
1

xx x
x

= qÈ ˘
Í ˙
Í ˙\ q = q = -
Í ˙-Î ˚

2
2

when sin

tan and sec 1
1

x
x x

x

Hence, I = 
-

- - +
-

1
2

2

sin
log 1 C

1

x x
x

x

Q22. 
+

-Ú
(cos 5 cos 4 )

1 2 cos 3
x x

dx
x

Sol. Let I = 
+

-Ú
cos 5 cos 4

1 2 cos 3
x x

dx
x

 = 

+ -

Ê ˆ- -Ë ¯
Ú

2

5 4 5 4
2 cos .cos

2 2
31 2 2 cos 1
2

x x x x

dxx

 = 
- +

Ú 2

92 cos .cos
2 2

31 4 cos 2
2

x x

dxx  = 
-

Ú 2

92 cos .cos
2 2

33 4 cos 2

 

x x

dxx
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= -
-

Ú 2

92 cos .cos
2 2

34 cos 3
2

x x

dxx   = -
-

Ú 3

9 32 cos .cos .cos
2 2 2

3 34 cos 3 cos
2 2

x x x

dxx x

È ˘
Í ˙Î ˚

3Multiplying and dividing by cos
2
x

= - Ú
9 32 cos .cos .cos
2 2 2

3cos 3.
2

x x x

dxx

[ cos 3x = 4 cos3 x – 3 cos x]

= - Ú
9 32 cos .cos .cos
2 2 2

9cos
2

x x x

dxx  = - Ú
32 cos .cos
2 2
x x dx

= È ˘Ê ˆ Ê ˆ- + + -Í ˙Ë ¯ Ë ¯Î ˚Ú
3 3cos cos
2 2 2 2
x x x x dx

= - +Ú (cos 2 cos )x x dx
[ 2 cos A cos B = cos (A + B) + cos (A – B)]

= - -Ú Úcos 2 cosx dx x dx  = - - +
1 sin 2 sin C
2

x x

Hence, I = È ˘- + +Í ˙Î ˚
1 sin 2 sin C
2

x x .

Q23. 
+

Ú
6 6

2 2
sin cos
sin .cos

x x
dx

x x

Sol. Let I = 
+

Ú
6 6

2 2
sin cos
sin .cos

x x
dx

x x
 = 

+
Ú

2 3 2 3

2 2
(sin ) (cos )

sin .cos
x x

dx
x x

 = 
+ - +

Ú
2 2 3 2 2 2 2

2 2
(sin cos ) 3sin cos (sin cos )

sin .cos
x x x x x x dx

x x
[a3 + b3 = (a + b)3 – 3ab (a + b)]

 = 
-

Ú
3 2 2

2 2
(1) 3 sin cos .(1)

sin cos
x x

dx
x x

 = 
-

Ú
2 2

2 2
1 3 sin cos

sin cos
x x

dx
x x

 = 
Ê ˆ

-Á ˜Ë ¯Ú
2 2

2 2 2 2
3 sin cos1

sin cos sin cos
x x

dx
x x x x
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 = Ê ˆ-Á ˜Ë ¯Ú 2 2
1 3

sin cos
dx

x x
 = 

Ê ˆ+
-Á ˜Ë ¯Ú

2 2

2 2
sin cos

3
sin cos

x x
dx

x x

 = È ˘Ê ˆ+ -Á ˜Í ˙Ë ¯Î ˚Ú 2 2
1 1 3

cos sin
dx

x x

  = + -Ú 2 2(sec cosec 3)x x dx

 = + -Ú Ú Ú2 2sec cosec 3 1x dx x dx dx
 = tan x – cot x – 3x + C

Hence,  I = tan x – cot x – 3x + C.

Q24. 
-

Ú 3 3

x dx
a x

Sol. Let I = 
-

Ú 3 3

x dx
a x

 = 
1/2

3/2 2 3/2 2( ) ( )

x dx
a x-

Ú

Put x3/2 = t      1/23
2

x dx  = dt     1/2x dx  = 
2
3

dt

  \ I = 
-

Ú 3/2 2 2

2
3 ( ) ( )

dt

a t

 = - +1
3/2

2 sin C
3

t
a

 = - Ê ˆ
+Á ˜Ë ¯

3/2
1

3/2
2 sin C
3

x
a

Hence, I = - Ê ˆ +Á ˜Ë ¯

3/2
12 sin C

3
x
a

.

Q25. 
-

-Ú
cos cos 2

1 cos
x x

dx
x

Sol. Let I = 
-

-Ú
cos cos 2

1 cos
x x

dx
x

 = 

+ -Ê ˆ
Á ˜Ë ¯

Ú 2

2 2
2 sin .sin

2 2
2 sin /2

x x x x

dx
x

+ -È ˘- =Í ˙Î ˚


C D D C
cos C cos D 2 sin .sin

2 2

= Ú 2

32 sin .sin
2 2

2 sin
2

x x

dxx  = Ú
3sin
2

sin
2

x

dxx  = 

Ê ˆ
Ë ¯

Ú
sin 3

2

sin
2

x

dxx

 = 
-

Ú
33 sin 4 sin

2 2
sin

2

x x

dxx  [sin 3x = 3 sin x – 4 sin3 x]
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 = 

Ê ˆ-Ë ¯
Ú

2sin 3 4 sin
2 2

sin
2

x x

dxx  = Ê ˆ-Ë ¯Ú 23 4 sin
2
x dx

= - -Ú [3 2 (1 cos )]x dx  È ˘= -Í ˙Î ˚


22 sin 1 cos
2
x x

= - +Ú (3 2 2 cos )x dx  = +Ú (1 2 cos )x dx
 = x + 2 sin x + C

Hence, I = x + 2 sin x + C.

Q26. 
-

Ú 4 1

dx

x x
(Hint: Put x2 = sec q)

Sol. Let I = =
- -

Ú Ú4 2 41 1

x dxdx

x x x x
Put x2 = sec q

 \ 2x dx = sec q tan q dq

x dx = q q q
1 sec tan
2

d

  \ I = 
q q

q
q q -

Ú 2

sec tan1
2 sec sec 1

d

 = 
q q

q
q qÚ

sec tan1
2 sec .tan

d  = qÚ
1 1
2

d  = q +
1 C
2

So I = - +1 21 sec C
2

x

Hence, I = - +1 21 sec C
2

x .

Evaluate the following as a limit of sum:

Q27. +Ú
2

2

0

( 3)x dx

Sol. Let I = +Ú
2

2

0

( 3)x dx

Using the formula,

 Ú ( )
b

a

f x dx  = 
Æ

È ˘+ + + + + + + -Î ˚0
lim ( ) ( ) ( 2 ) ... ( 1 )
h

h f a f a h f a h f a n h

where h = 
-b a
n

 Here, a = 0 and b = 2
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  \ h = 
-2 0
n  \ nh = 2

 Here, f(x) = x2 + 3
f(0) = 0 + 3 = 3

f(0 + h) = (0 + h)2 + 3 = h2 + 3
f(0 + 2h) = (0 + 2h)2 + 3 = 4h2 + 3

..............................

..............................
  + -(0 1 )f n h  = + - + - +2 2 2(0 1 ) 3( 1) 3n h n h

Now

+Ú
2

2

0

( 3)x dx

 = 
Æ

È ˘+ + + + + + - +Î ˚
2 2 2 2

0
lim 3 3 4 3 ... ( 1) 3
h

h h h n h

 = { }
Æ

È ˘+ + + + + + + + -Î ˚
2 2 2 2

0
lim (3 3 3 ... ) 4 ... ( 1)
h

h n h h n h

 = { }
Æ

È ˘+ + + + -Î ˚
2 2

0
lim 3 1 4 ... ( 1)
h

h n h n

 = 
Æ

- -È ˘+Í ˙Î ˚
2

0

( 1)(2 1)
lim 3

6h

n n n
h n h

- -È ˘+ + + + - =Í ˙Î ˚


2 ( 1)(2 1)
1 4 9 .... ( 1)

6
n n n

n

 = 
3

0

( 1)(2 1)
lim 3

6h

h n n n
nh

Æ

È ˘- -
+Í ˙

Î ˚

 = 
Æ

- -È ˘+Í ˙Î ˚0

( )(2 )
lim 3

6h

nh nh h nh h
nh

= 
- ¥ -È ˘¥ +Í ˙Î ˚

2(2 0) (2 2 0)
3 2

6
=È ˘

Í ˙=Î ˚
 2

0
nh

h

= 
¥ ¥È ˘+Í ˙Î ˚

2 2 4
6

6
 = + =

8 266
3 3

 Hence, +Ú
2

2

0

( 3)x dx  = 
26
3

.

Q28. Ú
2

0

xe dx

Sol. Let I = Ú
2

0

xe dx
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 Here, a = 0 and b = 2 \ h = 
-b a
n   h =

-2 0
n   \ nh = 2

 Here f(x) = ex

f(0) = e0 = 1
f(0 + h) = e0 + h = eh

f(0 + 2h) = e0 + 2h = e2h

 ................................
 ................................
  + -(0 1 )f n h  = e0 + (n – 1)h = e(n – 1)h

Using Ú ( )
b

a

f x dx

 = 
Æ

È ˘+ + + + + + + -Î ˚0
lim ( ) ( ) ( 2 ) ... ( 1 )
h

h f a f a h f a h f a n h

  \  Ú
2

0

xe dx  = -

Æ
È ˘+ + + +Î ˚

2 ( 1)
0

lim 1 ...h h n h
h

h e e e

 = 
Æ

È ˘-
Í ˙

-Í ˙Î ˚0

1( 1)
lim

1

nh

hh

e
h

e

-È ˘-
+ + + + =Í ˙-Î ˚



2 1 ( 1)
...

1

n
n a r

a ar ar ar
r

 = 
Æ

-
-0

1
lim

1

nh

hh

e
e

h

 = 
-2 1
1

e
 =  e2 –1 

0

1
lim 1

x

x

e
xÆ

È ˘-
=Í ˙

Î ˚

 Hence, I = e2 –1.
Evaluate the following:

Q29. -+Ú
1

0
x x

dx
e e

Sol. Let I = -+Ú
1

0
x x

dx
e e

 = 
+

Ú
1

0
1x
x

dx

e
e

 = 
+Ú

1

2
0 1x

x

dx
e

e

 = 
+Ú

1

2
0 1

x

x
e dx

e

 Put ex = t    ex dx = dt
Changing the limit, we have

 When x = 0 \ t = e0 = 1
 When x = 1 \ t = e1 = e
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 \ I = [ ]-=
+Ú 1

12
1

tan
1

e
edt t

t
= - -È ˘-Î ˚

1 1tan tan (1)e  = - p
-1tan

4
e

Hence, I = - p
-1tan

4
e .

Q30. 
p

+Ú
/2

2 2
0

tan
1 tan

x
dx

m x

Sol. Let I = 
p

+Ú
/2

2 2
0

tan
1 tan

x
dx

m x

  = 
p

+
Ú
/2

2
20

2

sin
cos

sin1
cos

x
x

dx
xm
x

 = 
p

+Ú
/2

2 2 2
0

2

sin
cos

cos sin
cos

x
x

dx
x m x

x

  = 
p

2 +Ú
/2

2 2
0

sin cos
cos sin

x x
dx

x m x
 = 

p

- +Ú
/2

2 2 2
0

sin cos
1 sin sin

x x
dx

x m x

  = 
p

- -Ú
/2

2 2
0

sin cos
1 sin (1 )

x x
dx

x m
Put sin2 x = t

2 sin x cos x dx = dt

sin x cos x dx = 
2
dt

Changing the limits we get,

 When x = 0   \  t = sin2 0 = 0;  When x = 
p
2

  \  t = p
=2sin 1

2
 \ I = 

- -Ú
1

2
0

1
2 1 (1 )

dt
m t

I = 
+ -Ú

1

2
0

1
2 1 ( 1)

dt
m t

 = 
È ˘+ -
Í ˙

-Í ˙Î ˚

12

2
0

log [1 ( 1) ]1
2 1

m t
m

 = È ˘+ - -Î ˚-
2

2
1 log (1 1) log (1)

2( 1)
m

m
 = 

-

2

2
log

2( 1)
m

m

Hence, I = =
- -

2

2 2
log log

2( 1) 1
m m

m m
.

Q31. 
- -Ú

2

1 ( 1)(2 )
dx

x x

Sol. Let I = 
- -Ú

2

1 ( 1)(2 )
dx

x x
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 = 
- - +

Ú
2

2
1 2 2

dx

x x x
 = 

- + -
Ú
2

2
1 3 2

dx

x x

 = 
- - +

Ú
2

2
1 ( 3 2)

dx

x x

 = 
Ê ˆ- - + - +Ë ¯

Ú
2

21 9 93 2
4 4

dx

x x
[Making perfect

square]

 = 
È ˘Ê ˆ- - -Í ˙Ë ¯Î ˚

Ú
2

2
1 3 1

2 4

dx

x
 = 

Ê ˆ- -Ë ¯

Ú
2

2
1 1 3

4 2

dx

x

 = 
Ê ˆ Ê ˆ- -Ë ¯ Ë ¯

Ú
2

2 2
1 1 3

2 2

dx

x

 = 
-

È ˘Ê ˆ-Í ˙Á ˜
Í ˙Á ˜
Í ˙Á ˜Ë ¯Í ˙Î ˚

2

1

1

3
2sin 1

2

x

= - -È ˘Ê ˆ
Á ˜Í ˙Ë ¯Î ˚

2
1

1

2 3
sin

1
x

 = sin– 1 (4 – 3) – sin– 1 (2 – 3)

 = sin– 1 (1) – sin– 1 (– 1) = sin– 1 (1) + sin– 1 (1)

 = 2 sin– 1 (1) = 
p

¥ = p2
2Hence, I = p.

Q32. 
+

Ú
1

2
0 1

x dx

x
Sol. Let I =

+
Ú
1

2
0 1

x dx

x
Put 1 + x2 = t     2x dx = dt     x dx = 

2
dt

Changing the limits, we have
 When x = 0 \ t = 1
 When x = 1 \ t = 2

  \ I = Ú
2

1

1
2

dt
t

= [ ]21/2
1

1 .2
2

t  = -2 1

Hence, I = -2 1 .

Q33. 
p

Ú 2

0

sin cosx x x dx
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Sol. Let I = 
p

Ú 2

0

sin cosx x x dx  ...(i)

I = 
p

p - p - p -Ú 2

0

( ) sin ( ) cos ( )x x x dx

I = 
p

p -Ú 2

0

( ) sin cosx x x dx ...(ii)

Adding (i) and (ii) we get,

2I = 
p

È ˘+ p -Î ˚Ú 2 2

0

sin cos ( ) sin cosx x x x x x dx

2I = 
p

+ p -Ú 2

0

sin cos .( )x x x x dx

2I = 
p

pÚ 2

0

sin cosx x dx  = 
p

pÚ 2

0

sin cosx x dx

Put cos x = t     – sin x dx = dt     sin x dx = – dt
 Changing the limits, we have

 When x = 0, t = cos 0 = 1; When x = p, t = cos p = – 1

2I = 
-

p -Ú
1

2

1

t dt  = 
-

- p Ú
1

2

1

t dt

2I = 
-

p Ú
1

2

1

t dt
È ˘

= -Í ˙
Í ˙Î ˚
Ú Ú( ) ( )
b a

a b

f x dx f x dx

2I = 
-

È ˘
p Í ˙Î ˚

13

13
t = È ˘p +Í ˙Î ˚

1 1
3 3  = Ê ˆp Á ˜Ë ¯

2
3

  \ I = 
p
3

Q34. 
+ -

Ú
1/2

2 2
0 (1 ) 1

dx

x x
(Hint: Let x = sin q)

Sol. Let I = 
+ -

Ú
1/2

2 2
0 (1 ) 1

dx

x x
Put x = sin q

  \ dx = cos q dq
Changing the limits, we get

 When x = 0 \ sin q = 0 \ q = 0

 When x = 
1
2

 \ sin q =
1
2

 \ q = p
6
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 \ I = 
p q q

+ q - q
Ú
/6

2 2
0

cos

(1 sin ) 1 sin

d

 = 
/6

2
0

cos
(1 sin ) cos

dp q q

+ q qÚ  = 
/6

2
0

1
1 sin

d
p

q
+ qÚ

Now, dividing the numerator and denominator by cos2 q, we get

 = 
p

q q
q+

q q

Ú
/6 2

2
0

2 2

1
cos

1 sin
cos cos

d  = 
p q

q
q + qÚ

/6 2

2 2
0

sec
sec tan

d

 = 
p q

q
+ q + qÚ

/6 2

2 2
0

sec
1 tan tan

d  = 
p q

q
q +Ú

/6 2

2
0

sec
2 tan 1

d

Put tan q = t
 \ sec2 q dq = dt

Changing the limits, we get
 When q = 0 \ t = tan 0 = 0

When q = p
6

\ t = p
=

1tan
6 3

 \ I = 
+Ú

1/ 3

2
0 2 1

dt
t

 = 
+

Ú
1/ 3

20

1
12
2

dt

t
 = 

Ê ˆ+ Á ˜Ë ¯

Ú
1/ 3

2
20

1
2 1

2

dt

t

 = -È ˘¥ Í ˙
Î ˚

1 3
1

0

1 1 tan
2 1 2 1 2

t  = - È ˘Î ˚
1 31
0

1 tan 2
2

t

 = - -È ˘
-Í ˙

Î ˚
1 11 2tan tan 0

2 3
 = 1

2
2
3

1tan-

LONG ANSWER TYPE QUESTIONS

Q35. 
- -Ú

2

4 2 12
x dx

x x

Sol. Let I = 
- -Ú

2

4 2 12
x dx

x x
 = 

- + -Ú
2

4 2 24 3 12
x dx

x x x

 = 
- + -Ú

2

2 2 2( 4) 3( 4)
x dx

x x x
 = 

- +Ú
2

2 2( 4)( 3)
x dx

x x
Put x2 = t for the purpose of partial fraction.

We get - +( 4)( 3)
t

t t
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 Let 
- +( 4)( 3)

t
t t

 = +
- +
A B

4 3t t
[where A and B are arbitrary constants]

- +( 4)( 3)
t

t t
 = 

+ + -
- +

A( 3) B( 4)
( 4)( 3)
t t
t t

  t = At + 3A + Bt – 4B
Comparing the like terms, we get
A + B = 1 and  3A – 4B = 0

 3A = 4B

\ A = 
4 B
3

Now 4 B + B
3

 = 1

7 B
3

= 1 \ B = 3
7

 and A = ¥ =
4 3 4
3 7 7

So, A = 
4
7

 and B = 
3
7

  \ 
- +Ú

2

2 2( 4)( 3)
x dx

x x

 = +
- +Ú Ú2 2

4 1 3 1
7 74 3

dx dx
x x

 = +
- +Ú Ú2 2 2 2

4 1 3 1
7 7(2) ( 3)

dx dx
x x

 = --
¥ + ¥

¥ +
124 1 3 1log tan

7 2 2 2 7 3 3
x x
x

 = --
+ +

+
121 3log tan C

7 2 7 3
x x
x

Hence, I = --
+ +

+
121 3log tan C

7 2 7 3
x x
x

.

Q36. Evaluate: 
+ +Ú

2

2 2 2 2( )( )
x dx

x a x b

Sol. Let I = 
+ +Ú

2

2 2 2 2( )( )
x dx

x a x b
Put x2 = t for the purpose of partial fraction.

We get  
+ +2 2( )( )

t
t a t b
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Put 
+ +2 2( )( )

t
t a t b

 = +
+ +2 2
A B

t a t b

  
+ +2 2( )( )

t
t a t b

 = 
+ + +
+ +

2 2

2 2
A( ) B( )

( )( )
t b t a
t a t b

   t = At + Ab2 + Bt + Ba2

Comparing the like terms, we get
A + B = 1 and Ab2 + Ba2 = 0

A = 
- 2

2 B
a

b
  \ 

- 2

2 B + B
a

b
 = 1

Ê ˆ-
Á ˜Ë ¯

2

2B + 1
a

b
 = 1  

Ê ˆ- +
Á ˜Ë ¯

2 2

2B
a b

b
 = 1

    B = 
-

2

2 2
b

b a
 and A = 

-
¥

-

2 2

2 2 2
a b

b b a
 = 

-

2

2 2
a

a b

So A = 
-

2

2 2
a

a b
 and 

-
=

-

2

2 2B
b

a b

  \ 
+ +Ú

2

2 2 2 2( )( )
x dx

x a x b

 = -
- + - +Ú Ú
2 2

2 2 2 2 2 2 2 2
1 1a bdx dx

a b x a a b x b

 = - -¥ -
- -

2 2
1 1

2 2 2 2
1 1tan . .tana x b x
a a b ba b a b

 = - -- +
- -

1 1
2 2 2 2tan tan Ca x b x

a ba b a b

Hence, I = - -È ˘- +Í ˙Î ˚-
1 1

2 2
1 tan tan Cx xa b

a ba b

Q37. Evaluate: 
p

+Ú
0 1 sin

x dx
x

Sol. Let I = 
p

+Ú
0 1 sin

x dx
x

 ...(i)

 = 
p p -

+ p -Ú
0 1 sin ( )

x
dx

x
 

È ˘
= -Í ˙

Í ˙Î ˚
Ú Ú
0 0

using ( ) ( )
a a

f x dx f a x dx

 = 
p p -

+Ú
0 1 sin

x
dx

x
 ...(ii)
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Adding (i) and (ii), we get

2I = 
p p -Ê ˆ+Á ˜+ +Ë ¯Ú
0 1 sin 1 sin

xx dx
x x

 = 
p + p -Ê ˆ
Á ˜+Ë ¯Ú

0 1 sin
x x

dx
x

 = 
p p

+Ú
0 1 sin

dx
x

 = 
p

p
+Ú

0

1
1 sin

dx
x

 = 
p -

p
+ -Ú

0

1.(1 sin )
(1 sin )(1 sin )

x
dx

x x

 = 2
0

1 sin
1 sin

x
dx

x

π −
π

−∫  = 
p -

p Ú 2
0

1 sin
cos

x
dx

x

 = 
p Ê ˆp -Á ˜Ë ¯Ú 2 2
0

sin1
cos cos

x
dx

x x
 = 

p

p -Ú 2

0

(sec sec tan )x x x dx

 = [ ]pp - 0tan secx x  = [ ]p p - - p -(tan tan 0) (sec sec 0)

2I = [ ]p - - -0 ( 1 1)  = p(2)
 \ I = p

Hence, I = p.

Q38. Evaluate: 2 1
( 1)( 2)( 3)

x
dx

x x x
-

- + -Ú
Sol. Let I = 2 1

( 1)( 2)( 3)
x

dx
x x x

-
- + -Ú

Resolving into partial fraction, we put
2 1

( 1)( 2) ( 3)
x

x x x
-

- + -
= A B C

1 2 3x x x
+ +

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

 put x = 1, 1 = A(3)(– 2)  A = 1
6

-

put x = – 2, – 5 = B(– 3)(– 5)  B = 1
3

-

 put x = 3, 5 = C(2)(5)  C = 1
2

  \ 2 1
( 1)( 2)( 3)

x
dx

x x x
-

- + -Ú

 = 
1 1 1 1 1 1
6 1 3 2 2 3

dx dx dx
x x x

- - +
- + -Ú Ú Ú

= 1 1 1log 1 log 2 log 3 C
6 3 2

x x x- - - + + - +
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 = 1/6 1/3 1/2log| 1| log ( 2) log ( 3)x x x C- - - + + - +

 Hence, 2 1
( 1)( 2)( 3)

x
dx

x x x
-

- + -Ú = 
1/6 1/3

3
log

( 1) ( 2)

x
C

x x

È ˘-
Í ˙ +
Í ˙- +Î ˚

.

Q39. Evaluate: 
- Ê ˆ+ +

Á ˜+Ë ¯Ú
1

2
tan

2
1

1
x x x

e dx
x

Sol. Let I = 
- Ê ˆ+ +

Á ˜+Ë ¯Ú
1

2
tan

2
1

1
x x x

e dx
x

Put tan– 1x = t   
+ 2
1 .

1
dx

x
 = dt

= + +Ú 2(1 tan tan )te t t dt  = +Ú 2(sec tan )te t t dt
 Here f(t) = tan t

  \ f (t) = sec2 t
 = et . f(t) = et tan t = 

-

+
1tan . Cxe x

[ ]È ˘+ = +¢Î ˚Ú ( ) ( ) ( ) Cx xe f x f x dx e f x

Hence, I = 
-

+
1tan . Cxe x .

Q40. Evaluate: -

+Ú 1sin x dx
a x

(Hint: Put x = a tan2 q)

Sol. Let I = -

+Ú 1sin x dx
a x

Put x = a tan2 q
dx = 2a tan q . sec2 q . dq

  \ I = - q
q q q

+ qÚ
2

1 2
2

tan
sin .2 tan .sec

tan
a

a d
a a

 = - q
q q q

qÚ 1 tan
sin .2 tan .sec

sec
a

a d
a

 = -

qÊ ˆ
Á ˜q

q q qÁ ˜
Á ˜Á ˜qË ¯

Ú 1 2

sin
cos

sin .2 tan .sec1
cos

a d

= - q q q qÚ 1 2sin (sin ).2 tan .seca d

= q q q qÚ 22 tan .seca d
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= È ˘È ˘q q q q - q q q qÎ ˚Î ˚Ú Ú Ú2 22 tan .sec D( ). tan .seca d d

 = 
È ˘qq
q - qÍ ˙Î ˚Ú

22 1.tantan2 .
2 2

a d

 = 
È ˘q
q - q - qÍ ˙Î ˚Ú

2
2tan 12 . (sec 1)

2 2
a d

 = 
È ˘q
q - q - qÍ ˙Î ˚

2tan 12 . (tan )
2 2

a

 = 
È ˘q
q - q + qÍ ˙Î ˚

2tan 1 12 . tan
2 2 2

a

 = 1 11 12 tan . tan
2 2 2

x x x xa C
a a a a

- -È ˘
- + +Í ˙

Î ˚

 = 1 1tan tan Cx x x xa
a a a a

- -È ˘
- + +Í ˙

Î ˚

Hence, I = 1 1tan tan Cx x x xa
a a a a

- -È ˘
- + +Í ˙

Î ˚
.

Q41. Evaluate: 
p

p

+
-Ú

/2

5/2
/3

1 cos
(1 cos )

x
dx

x

Sol. Let I = 
p

p

+
-Ú

/2

5/2
/3

1 cos
(1 cos )

x
dx

x
 = 

p

p
Ú

2/2

2 5/2
/3

2 cos /2
(2 sin /2)

x
dx

x

 = 
p

p
Ú
/2

5/2 5
/3

2 cos /2
(2) sin /2

x
dx

x
 = 

p

p
Ú
/2

5
/3

cos /21
4 sin /2

x
dx

x

Put sin
2
x   = t  

1 cos
2 2

x dx = dt    cos
2
x dx  = 2dt

Changing the limits, we have

 When x = 
p ,
3

p
=sin

6
t  \ =

1
2

t

 When x = 
p ,
2

p
=sin

4
t  \ =

1
2

t

  \ I = ¥ Ú
1 2

5
1/2

1 2
4

dt
t

 = [ ]-Ê ˆ¥ -Ë ¯
1 24
1/2

1 1
2 4

t = È ˘- Í ˙Î ˚

1 2

4
1/2

1 1
8 t

 = 
( ) ( )

È ˘- -Í ˙
Í ˙Î ˚

4 4
1 1 1
8 1/ 21 2

= [ ]- -
1 4 16
8
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 = - ¥ - =
1 3( 12)
8 2

Hence, I = 3
2

.

Q42. Evaluate: -Ú 3 3cosxe x dx

Sol. Let I = -Ú 3 3
II I

cosxe x dx

 = ( )- --Ú Ú Ú3 3 3 3cos . D(cos ).x xx e dx x e dx dx

 = 
- -Ê ˆ

- -Á ˜- -Ë ¯Ú
3 3

3 2cos . 3 cos .( sin ).
3 3

x xe ex x x dx

 = - -- - Ú3 3 2 31 cos cos sin .
3

x xe x x x e dx

 = - -- - -Ú3 3 2 31 cos (1 sin ) sin .
3

x xe x x x e dx

 = - - -- - +Ú Ú3 3 3 3 3
I II

1 cos sin . sin .
3

x x xe x x e dx x e dx

 = - - -- - +Ú Ú3 3 3 3 31 cos sin . sin
3

x x xe x x e dx x e dx

( )-- Ú Ú3 3D(sin ) xx e dx dx

 = 
-

- -- - +
-Ú

3
3 3 3 31 cos sin . sin .

3 3

x
x x ee x x e dx x

-
-

-Ú
3

23 sin .cos .
3

xex x dx

 = - - -- - -Ú3 3 3 3 31 1cos sin . .sin
3 3

x x xe x x e dx e x
-+ Ú 2 3sin cos xx x e dx

 = - - -- - -Ú3 3 3 3 31 1cos sin . sin
3 3

x x xe x x e dx e x
-+ -Ú 2 3(1 cos )cos . xx x e dx

I = 
- -

- È ˘
- - -Í ˙- -Î ˚

Ú
3 3

3 31 cos sin . cos .
3 3 3

x x
x e ee x x x

- - -- + -Ú Ú3 3 3 3 31 .sin cos . cos .
3

x x xe x x e x e dx
3 3

3 3

3 33

1I cos sin . cos .
3 3 3

1 sin cos .
3

x x
x

x x

e ee x x x dx

e x x e I

- -
-

- -

= - + -

- + -

Ú
Ú
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2I = [ ]
- - -È ˘

+ - -Í ˙- - -Î ˚
Ú

3 3 3
3 3cos sin sin . cos .

3 3 3

x x xe e ex x x x dx

-+ Ú 3cos . xx e dx

 = 
-

- -È ˘+ + -Î ˚- Ú
3

3 3 3 31 1cos sin sin . cos .
3 3 3

x
x xe x x x e x e dx

-+ Ú 3cos . xx e dx

 \ 2I = 
-

- -È ˘+ + +Î ˚- Ú
3

3 3 3 31 2cos sin sin . cos .
3 3 3

x
x xe x x x e x e dx

Now, put

I1 = -Ú 3
III

2 cos .
3

xx e dx

 = ( )- -È ˘-Î ˚Ú Ú Ú3 32 cos . D(cos ).
3

x xx e dx x e dx dx

 = 
- -È ˘

- -Í ˙- -Î ˚
Ú

3 32 cos . sin .
3 3 3

x xe ex x dx

 = 
-

-È ˘
-Í ˙-Î ˚

Ú
3

32 1cos . sin .
3 3 3

x
xex x e dx

 = - -- - Ú3 32 2cos . sin .
9 9

x xx e x e dx

 = 
- -

- È ˘
- - -Í ˙- -Î ˚

Ú
3 3

32 2cos . sin . cos .
9 9 3 3

x x
x e ex e x x dx

I1 = - - -- + - Ú3 3 32 2 2cos . sin . cos .
9 27 27

x x xx e x e x e dx

I1 = - - -- + - Ú3 3 32 2 1 2cos . sin . . cos .
9 27 9 3

x x xx e x e x e dx

I1 = - -- + -3 3
1

2 2 1cos . sin . .I
9 27 9

x xx e x e

  +1 1
1I I
9

 = - -- +3 32 2cos . sin .
9 27

x xx e x e

  110 I
9

 = - -- +3 32 2cos . sin .
9 27

x xx e x e

  \ I1 = - -- +3 31 1cos . sin .
10 15

x xx e x e

So 2I = [ ]- - -- + + -3 3 3 3 31 1 1sin cos sin . cos .
3 3 10

x x xe x x x e x e
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-+ 31 sin .
15

xx e

  \ I = [ ]- - -- + + -3 3 3 3 31 1 1sin cos sin . cos .
6 6 20

x x xe x x x e x e

-+ 31 sin .
30

xx e

 = [ ]- - -- + + -3 3 3 3 31 1 1sin cos sin . cos .
6 5 20

x x xe x x x e x e

 = [ ] [ ]
--

- + - +
33 3

sin 3 cos 3 sin 3 cos C
24 40

xx ee x x x x

È ˘= -
Í ˙= -Î ˚



3

3
sin 3 3 sin 4 sin

cos 3 4 cos 3 cos
x x x
x x x

Hence, I = [ ] [ ]
--

- + - +
33 3

sin 3 cos 3 sin 3 cos C
24 40

xx ee x x x x .

Q43. Evaluate: Ú tan x dx (Hint: Put tan x = t2)

Sol. Let I = Ú tan x dx

Put tan x = t2

sec2 x dx = 2t dt  dx = =
+2 2

2 2
sec 1 tan

t dt t dt
x x

  dx = 
+ 4

2
1

t dt
t

  \ I = 
+Ú 4
.2

1
t t

dt
t

 = 
+Ú

2

4
2

1
t dt
t

 = 
+

Ú 2
2

2
1 dt

t
t

[Dividing the numerator and denominator by t2]

 = 
+ + -

+ + -
Ú

2 2

2
2

1 11 1

1 2 2
t t dt

t
t

 = 
+ -

+
+ - + + + -

Ú Ú
2 2

2 2
2 2

1 11 1

1 12 2 2 2
t tdt dt

t t
t t

 = 
+ -

+
Ê ˆ Ê ˆ- + + -Ë ¯ Ë ¯

Ú Ú
2 2

2 2
2 2

1 11 1

1 1( 2) ( 2)

t tdt dt
t t

t t
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 Put I1 = 
+

Ê ˆ- +Ë ¯

Ú
2

2
2

11

1 ( 2)

t dt
t

t

 and I2 =  
-

Ê ˆ+ -Ë ¯

Ú
2

2
2

11

1 ( 2)

t dt
t

t
  \ I = I1 + I2 ...(i)

 Now I1 = 
+

Ê ˆ- +Ë ¯

Ú
2

2
2

11

1 ( 2)

t dt
t

t
 Put -

1t
t

 = u

 \ Ê ˆ+Á ˜Ë ¯2
11 dt
t

 = du

I1 = 
( )+

Ú 22 2

du

u
 = - +1

1
1 tan C
2 2

u

 = -
-

+1
1

1
1 tan C
2 2

t
t  = - -

+
2

1
1

11 tan C
2 2

t
t

 = - -Ê ˆ +Á ˜Ë ¯
1

1
tan 11 tan C

2 2 tan
x

x

 Now I2 = 
-

Ê ˆ+ -Ë ¯

Ú
2

2
2

11

1 ( 2)

t dt
t

t

 Put +
1t
t

 = v    Ê ˆ-Á ˜Ë ¯2
11 dt
t

 = dv

 = 
-Ú 2 2( 2)
dv

v
 = 

-
+

+ 2
21 log C

2. 2 2
v
v

 = 
+ -

+
+ +

2

1 21 log C12 2 2

t
t

t
t

 = 
- +

+
+ +

2

22
2 11 log C

2 2 2 1
t t
t t

 = 
- +

+
+ + 2

tan 2 tan 11 log C
2 2 tan 2 tan 1

x x
x x
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So I = I1 + I2

  I = - -È ˘ +Í ˙
Î ˚

11 tan 1 1tan log
2 2 tan 2 2

x
x

- +
+

+ + 1 2
tan 2 tan 1 C + C
tan 2 tan 1

x x
x x

Hence, I = - -È ˘ +Í ˙
Î ˚

11 tan 1 1tan log
2 2 tan 2 2

x
x

- +
+

+ +
tan 2 tan 1 C
tan 2 tan 1

x x
x x

.

Q44. Evaluate: 
p

+Ú
/2

2 2 2 2 2
0 ( cos sin )

dx
a x b x

(Hint: Divide Numerator and Denominator by cos4 x)

Sol. Let I = 
p

+Ú
/2

2 2 2 2 2
0 ( cos sin )

dx
a x b x

Dividing the numerator and denominator by cos4 x, we have

I = 
p

Ê ˆ
+Á ˜Ë ¯

Ú
/2 4

22 2 2 2
0

2 2

sec

cos sin
cos cos

x dx
a x b x

x x

 = 
p

+Ú
/2 2 2

2 2 2 2
0

sec .sec
( tan )

x x
dx

a b x
=

p +
+Ú

/2 2 2

2 2 2 2
0

(1 tan ) sec
( tan )

x x
dx

a b x
 Put tan x = t     sec2 x dx = dt

Changing the limits, we get
 When x = 0, t = tan 0 = 0

 When x = 
p ,
2

t = p
= •tan

2

  \ I = 
• +

+Ú
2

2 2 2 2
0

1
( )

t
dt

a b t
 Put t2 = u only for the purpose of partial fraction

  \ 
+

+2 2 2
1

( )
u

a b u
 = +

+ +2 2 2 2 2
A B

( ) ( )a b u a b u
1 + u = A(a2 + b2u) + B

Comparing	the	coefficients	of	like	terms,	we	get

 a2A	+	B	=	1 and b2A	=	1  A	=	 2
1
b

 Now +2
2
1. Ba
b

 = 1           B = 1– 
-

=
2 22

2 2
b aa

b b
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  \ I = 
• • •-+

= +
+ + +Ú Ú Ú

2 22

2 2 2 2 2 2 2 2 2 2 2 2 2
0 0 0

1 1
( ) ( )

b at dt dt
a b t b a b t b a b t

 = 
• •-

+
Ê ˆ +

+Á ˜Ë ¯

Ú Ú
2 2

2 2 2 2 2 22
2 20 0

2

1
( )

dt b a dt
b b a b tab t

b

 = 
•

- - pÈ ˘ Ê ˆ+ Á ˜Í ˙ Ë ¯Î ˚

2 2
1

3 2 3
0

1 1tan .
/ 4
t b a

a bab b a b

 = - - pÊ ˆÈ ˘• - + Á ˜Î ˚ Ë ¯

2 2
1

3 2 3
1 tan tan 0

4
b a

ab b a b

 = 
p p -

+
2 2

3 3 3
1 . .

2 4
b a

ab a b
 = 

p p -
+

2 2

3 3 3.
42

b a
ab a b

 = 
Ê ˆÈ ˘ ++ - p

p =Í ˙ Á ˜Ë ¯Î ˚

2 22 2 2

3 3 3 3
2

44
a ba b a

a b a b

Hence, I = 
Ê ˆ+p
Á ˜Ë ¯

2 2

3 34
a b

a b

Q45. Evaluate: +Ú
1

0

log 1 2x x dx

Sol. Let I = +Ú
1

II I0

log 1 2x x dx

 = 
È ˘Ê ˆ Ê ˆ

+ -Í ˙Á ˜ Á ˜Ë ¯ +Î ˚ Ë ¯Ú
1 12 2

0 0

1.2
log 1 2 . .

2 1 2 2
x xx dx

x

= È ˘+ -Î ˚ +Ú
1 212

0
0

1 log (1 2 )
2 1 2

xx x dx
x

= [ ] Ê ˆ- - -Á ˜+Ë ¯Ú
1

0

1 / 2log 3 0
2 2 1 2

x x dx
x

 = - +
+Ú Ú

1 1

0 0

1 1 1log 3
2 2 2 1 2

xx dx dx
x

 = 
È ˘ + -

- +Í ˙Î ˚ +Ú
1 12

0 0

(2 1 1)1 1 1 1log 3 .
2 2 2 2 2 2 1

xx dx
x

 = [ ]- - + -
+Ú Ú

1 1

0 0

1 1 1 1 1log 3 1 0 1
2 4 4 4 2 1

dx dx
x

 = [ ]- + - +È ˘Î ˚
11

0 0

1 1 1 1 1log 3 . log 2 1
2 4 4 4 2

x x
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 = [ ]- + - -
1 1 1 1log 3 log 3 0
2 4 4 8

 = -
1 1log 3 log 3
2 8

 = 
3 log 3
8

Hence, I = 3 log 3
8

.

Q46. Evaluate: 
p

Ú
0

log sinx x dx

Sol. Let I = 
p

Ú
0

log sinx x dx ...(i)

 = 
p

p - p -Ú
0

( ) log sin ( )x x dx

È ˘
= -Í ˙

Í ˙Î ˚
Ú Ú
0 0

using ( ) ( )
a a

f x dx f a x dx

I = 
p

p -Ú
0

( ) log sinx x dx ...(ii)

Adding (i) and (ii), we get

2I = [ ]
p

p - +Ú
0

( ) log sin log sinx x x x dx

2I = 
p

pÚ
0

log sin x dx

2I = 
p

p Ú
/2

0

2 log sin x dx
È ˘

=Í ˙
Í ˙Î ˚

Ú Ú

/2

0 0

( ) 2 ( )
a a

f x dx f x dx

  \ I = 
p

p Ú
/2

0

log sin x dx ...(iii)

I = 
p pÊ ˆp -Ë ¯Ú

/2

0

log sin
2

x dx

I = 
p

p Ú
/2

0

log cos x dx ...(iv)

On adding (iii) and (iv), we get

2I = 
p

p +Ú
/2

0

(log sin log cos )x x dx

2I = 
p

p Ú
/2

0

log sin cosx x dx  = 
p

p Ú
/2

0

log 2 sin cos
2

x x
dx
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2I = 
p p

p - pÚ Ú
/2 /2

0 0

log sin 2 log 2x dx dx

Put 2x = t  2 dx = dt     dx = 
2
dt

2I = 
p p

p - pÚ Ú
/2

0 0

log sin .log 2 1t dt dx  [Changing the limit]

2I = [ ]p- p /2
0I .log 2 x [from eqn. (iii)]

2I – I = 
p

-
2

log 2
2

So I = 
p Ê ˆ

Ë ¯

2 1log
2 2

Q47. Evaluate: 
p

- p

+Ú
/4

/4

log sin cosx x dx

Sol. Let I = 
p

- p

+Ú
/4

/4

log sin cosx x dx  ...(i)

 = 
p

- p

p p p pÊ ˆ Ê ˆ- - + - -Ë ¯ Ë ¯Ú
/4

/4

log sin cos
4 4 4 4

x x dx

È ˘
= + -Í ˙

Í ˙Î ˚
Ú Ú ( ) ( )
b b

a a

f x dx f a b x dx

 = ( )
p

- p

- +Ú
/4

/4

log sin cosx x dx

 = 
p

- p

-Ú
/4

/4

log cos sinx x dx ...(ii)

Adding (i) and (ii), we get

2I = 
p p

- p - p

+ + -Ú Ú
/4 /4

/4 /4

log cos sin log cos sinx x dx x x dx

  = 
p

- p

+ -Ú
/4

/4

log (cos sin ) (cos sin )x x x x dx

  = 
p

- p

-Ú
/4

2 2

/4

log cos sinx x dx

 \ 2I = 
p

- p
Ú
/4

/4

log cos 2x dx
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2I = 
p

Ú
/4

0

2 log cos 2x dx

-

È ˘
= - =Í ˙

Í ˙Î ˚
Ú Ú

0

( ) 2 ( ) if ( ) ( )
a a

a

f x dx f x dx f x f x

 \ I = 
p

Ú
/4

0

log cos 2x dx

Put 2x = t       dx = 
2
dt

Changing the limits we get

When x = 0 \ t = 0;    When x = 
p
4

 \ t =
p
2

I = 
p

Ú
/2

0

1 log cos
2

t dt ...(iii)

I = 
p pÊ ˆ-Ë ¯Ú

/2

0

1 log cos
2 2

t dt

I = 
p

Ú
/2

0

1 log sin
2

t dt ...(iv)

On adding (iii) and (iv), we get,

2I = 
p

+Ú
/2

0

1 (log cos log sin )
2

t t dt

  2I = 
/2

0

1 log sin cos
2

t t dt
p

Ú

  2I = 
/2

0

log 2 sin cos1
2 2

t t
dt

p

Ú

  2I = 
/2

0

1 (log sin 2 log 2)
2

t dt
p

-Ú

  4I = 
/2 /2

0 0

log sin 2 log 2t dt dt
p p

-Ú Ú

Put 2t = u    2 dt = du ⇒ dt = 
2

du

  \ 4I = 
/2

0 0

1 log sin log 2 .
2

u du dt
p p

-Ú Ú
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  4I = 
/2

/2
0

0

1 2 log sin log 2
2

u du t
p

p¥ - È ˘Î ˚Ú

  4I = 
/2

0

log sin log 2 .
2

u du
p p

-Ú
  4I = 

p
-2I log 2

2
[From	eq.	(ii)]

	   2I = p
- log 2

2
   I = 

1log
4 2
p

Hence,	 I	=	
1log

4 2
p

.

OBJECTIVE TYPE QUESTIONS
Choose the correct option from given four options in each of the 
Exercises from 48 to 58.

Q48. 
- q
- qÚ

cos 2 cos 2
cos cos

x
dx

x
	is	equal	to

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

Sol.	 Let	 I	=	
- q
- qÚ

cos 2 cos 2
cos cos

x
dx

x

 = 
- - q -

- qÚ
2 2(2 cos 1) (2 cos 1)
cos cos
x

dx
x

 = 
- - q +

- qÚ
2 22 cos 1 2 cos 1
cos cos
x

dx
x

 = 
- q
- qÚ

2 22 cos 2 cos
cos cos

x
dx

x
 = 

- q
- qÚ

2 2cos cos
2

cos cos
x

dx
x

 = + q - q
- qÚ

(cos cos ) (cos cos )
2

(cos cos )
x x

dx
x

= + qÚ2 (cos cos )x dx

 \ I = 2 (sin cos . )x x+ +q C.
Hence,	correct	option	is	(a).

Q49. 
- -Ú sin ( ).sin ( )

dx
x a x b

	is	equal	to—

	 (a) 
-

- +
-

sin( )
sin ( ) log C

sin ( )
x b

b a
x a

	 (b) 
-

- +
-

sin( )
cosec ( ) log C

sin ( )
x a

b a
x b
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 (c) 
-

- +
-

sin( )
cosec ( ) log C

sin ( )
x b

b a
x a

 (d) 
-

- +
-

sin( )
sin ( ) log C

sin ( )
x a

b a
x b

Sol. Let I = 
- -Ú sin ( ).sin ( )

dx
x a x b

Multiplying and dividing by sin (b – a) we get,

I = 
-

- - -Ú
sin ( )1

sin ( ) sin ( ).sin ( )
b a

dx
b a x a x b

 = 
+ - -

- - -Ú
sin ( )1

sin ( ) sin ( ).sin ( )
x b x a

dx
b a x a x b

 = 
[ ]- - -

- - -Ú
sin ( ) ( )1

sin ( ) sin ( ).sin ( )
x a x b

dx
b a x a x b

 = 
- - - - -

- - -Ú
sin( )cos( ) cos( )sin( )1

sin ( ) sin ( ).sin ( )
x a x b x a x b

dx
b a x a x b

 = 
- - - -

-
- - - - -Ú

sin( ).cos( ) cos( ).sin( )1
sin ( ) sin ( ).sin ( ) sin ( ).sin ( )

x a x b x a x b
dx

b a x a x b x a x b

 = 
- -È ˘-Í ˙- - -Î ˚

Ú
cos ( ) cos ( )1

sin ( ) sin ( ) sin ( )
x b x a

dx
b a x b x a

 = [ ]- - -
- Ú

1 cot ( ) cot ( )
sin ( )

x b x a dx
b a

 = [ ]- - - +
-

1 log sin ( ) log sin ( ) C
sin ( )

x b x a
b a

 = 
-

+
- -

sin ( )1 .log C
sin ( ) sin ( )

x b
b a x a

I = 
-

- +
-

sin ( )
cosec ( ).log C

sin ( )
x b

b a
x a

Hence, the correct option is (c).
Q50. -Ú 1tan x dx  is equal to

(a) -+ - +1( 1) tan Cx x x  (b) - - +1tan Cx x x

 (c) -- +1tan Cx x x   (d) -- + +1( 1) tan Cx x x

Sol. Let I = -Ú 1tan x dx
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 Put x  = tan q      x = tan2 q     dx = 2 tan q sec2 q dq
 \ I = - q q q qÚ 1 2tan (tan ).2 tan sec d = q q q qÚ 22 .tan .sec d

 = ( )È ˘q q q q - q q q q qÎ ˚Ú Ú Ú2 22 . tan .sec D( ). tan secd d d

Let us take
I1 = q q qÚ 2tan sec d

 Put tan q = t    sec2 q dq = dt

  \ I1 = = = qÚ 2 21 1 tan
2 2

t dt t

  \ I = È ˘Ê ˆq q - q qÍ ˙Ë ¯Î ˚Ú2 21 12 . tan 1. tan
2 2

d

 = q q - q qÚ2 2tan tan d  = q q - q - qÚ2 2tan (sec 1) d
 = q tan2 q – (tan q – q) + C = q tan2 q – tan q + q + C

  \ I = - -- + +1 1tan . tan Cx x x x
 = -+ - +1( 1) tan Cx x x

Hence, the correct option is (a).

Q51. -Ê ˆ
Á ˜+Ë ¯Ú

2

2
1

1
x x

e dx
x

 is equal to

(a) +
+ 2 C

1

xe
x

 (b) 
-

+
+ 2 C

1

xe
x

(c) +
+ 2 2 C

(1 )

xe
x

(d) 
-

+
+ 2 2 C

(1 )

xe
x

Sol. Let I = 
-Ê ˆ

Á ˜+Ë ¯Ú
2

2
1

1
x x

e dx
x

 = 
È ˘+ -
Í ˙

+Í ˙Î ˚
Ú

2

2 2
1 2
(1 )

x x x
e dx

x
 = 

È ˘+
-Í ˙

+ +Í ˙Î ˚
Ú

2

2 2 2 2
(1 ) 2

(1 ) (1 )
x x xe dx

x x

 = È ˘-Í ˙+ +Î ˚
Ú 2 2 2

1 2
1 (1 )

x xe dx
x x

 Here f(x) = 
+ 2
1

1 x
 \ f (x) = 

-
+ 2 2

2
(1 )

x
x

Using [ ]+ ¢Ú ( ) ( )xe f x f x dx  = ex . f(x) + C

 \ I = + +
+ +2 2
1. C = C

(1 ) 1

x
x ee

x x
Hence, the correct option is (a).
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Q52. 
+Ú
9

2 6(4 1)
x dx

x
 is equal to

 (a) 
-Ê ˆ+ +Á ˜Ë ¯

5

2
1 14 C

5x x
 (b) 

-Ê ˆ+ +Á ˜Ë ¯

5

2
1 14 C
5 x

(c) ( )-+ +51 1 4 C
10x

 (d) 
-Ê ˆ+ +Á ˜Ë ¯

5

2
1 1 4 C

10 x

Sol. Let I = 
+Ú
9

2 6(4 1)
x dx

x
 = 

Ê ˆ+Á ˜Ë ¯

Ú
9

6
12

2
14

x dx
x

x

 = 
Ê ˆ+Á ˜Ë ¯

Ú 6
3

2

1
14

dx
x

x

Put Ê ˆ+Á ˜Ë ¯2
14

x
 = t    

-
3
2

dx
x

 = dt     3
dx
x

 = -
1
2

dt

 \ I = - Ú 6
1
2

dt
t

 = -- ¥ - +51 1 C
2 5

t  = - +51 C
10

t  = 
-Ê ˆ+ +Á ˜Ë ¯

5

2
1 14 C

10 x
Hence, the correct option is (d).

Q53. If 
+ +Ú 2( 2)( 1)

dx
x x

 = -+ + + + +2 1 1log 1 tan log 2 C
5

a x b x x

then

 (a) 
-

= - =
21 ,

10 5
a b  (b) 

-
= =

21 ,
10 5

a b

(c) = - =
1 2,

10 5
a b (d) = =

1 2,
10 5

a b

Sol. Let I = 
+ +Ú 2( 2)( 1)

dx
x x

Let us resolve the given integrand into partial fractions

 Put 
+ +2

1
( 2)( 1)x x

 = 
+

+
+ +2

B CA
( 2) ( 1)

x
x x

1 = A(x2 + 1) + (x + 2) (Bx + C)
1 = Ax2 + A + Bx2 + Cx + 2Bx + 2C
1 = (A + B)x2 + (C + 2B)x + (A + 2C)

Comparing the like terms, we have
A + B = 0 ...(i)

2B + C = 0 ...(ii)
A + 2C = 1 ...(iii)

Subtracting (i) from (iii) we get
	 2C	–	B	=	1 \ B = 2C – 1
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Putting the value of B in eqn. (ii) we have
2(2C – 1) + C = 0  4C – 2 + C = 0

5C = 2 \ C = 
2
5

  \ B = Ê ˆ - = -Á ˜Ë ¯
2 12 1
5 5

and A = 1
5

  \ 
+ +Ú 2

1
( 2)( 1)

dx
x x

= 
- +

+
+ +Ú Ú 2

1 1 2
5 5 5

( 2) ( 1)

x
dx dx

x x

 = 
-

-
+ +Ú Ú 2

21 1 1
5 ( 2) 5 ( 1)

x
dx dx

x x

 =  -
+ +Ú Ú 2

1 1 1
5 2 5 1

xdx dx
x x

+
+Ú 2

2 1
5 1

dx
x

 =  -
+ +Ú Ú 2

1 1 1 2
5 2 10 1

xdx dx
x x

+
+Ú 2

2 1
5 1

dx
x

\  I =  -+ - + + +2 11 1 2log 2 log 1 tan C
5 10 5

x x x

Putting the given value of I

 \ -+ + + + +2 1 1log 1 tan log 2 C
5

a x b x x

 =  -+ - + + +2 11 1 2log 2 log 1 tan C
5 10 5

x x x

 \ a = -
1

10
 and b = 

2
5

Hence, the correct option is (c).

Q54. 
+Ú
3

1
x dx

x
 is equal to

(a) + + - - +
2 3

log 1 C
2 3
x xx x (b) + - - - +

2 3
log 1 C

2 3
x xx x

(c) - - - + +
2 3

log 1 C
2 3
x xx x (d) - + - + +

2 3
log 1 C

2 3
x xx x

Sol. Let I = 
+Ú
3

1
x dx

x

 \ I = Ê ˆ- + -Á ˜+Ë ¯Ú 2 11
1

x x dx
x

 = - + - + +
3 2

log 1 C
3 2
x x x x

 = - + - + +
2 3

log 1 C
2 3
x xx x

Hence, the correct option is (d).
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Q55. 
+
+Ú

sin
1 cos
x x

dx
x

 is equal to

(a) + +log 1 cos Cx (b) + +log sin Cx x

(c) - +tan C
2
xx (d) +. tan C

2
xx

Sol. Let I = 
+
+Ú

sin
1 cos
x x

dx
x

 = +
+ +Ú Ú

sin
1 cos 1 cos

x x
dx dx

x x

= +Ú Ú2 2

2 sin cos
2 2

2 cos 2 cos
2 2

x x
x

dx dxx x

= +Ú Ú21 .sec tan
2 2 2

x xx dx dx

= È ˘Ê ˆ- +Í ˙Ë ¯Î ˚Ú Ú Ú Ú2 21 . sec D( ). sec tan
2 2 2 2

x x xx dx x dx dx dx

 = È ˘- +Í ˙Î ˚Ú Ú
1 .2 tan 2 tan tan
2 2 2 2

x x xx dx dx

 = - + +Ú Útan tan tan C
2 2 2
x x xx dx dx

 \ I = +tan C
2
xx

Hence, the correct option is (d).

Q56. If = + + + +
+

Ú
3

2 3/2 2
2

(1 ) 1 C,
1

x dx a x b x
x

 then

(a) = =
1 , 1
3

a b (b) = - =
1 , 1
3

a b

(c) = - = -
1 , 1
3

a b  (d) = = -
1 , 1
3

a b

Sol. Let I = 
+

Ú
3

21

x dx
x

Put 1 + x2 = t    2x dx = dt      x dx = 
2
dt

 \ I = 
-

Ú
( 1)1

2
t

dt
t

= -Ú Ú
1 1 1
2 2

t dt dt
t t

= --Ú Ú 1/21 1
2 2

t dt t dt
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 = 
1
2

2
3

1
2
23 2¥ - +( ) .t t/ C  =

1
3
1 12 3 2 2( )+ - + +x x/ C

But  I = + + + +2 3/2 2(1 ) 1 Ca x b x

Comparing the like terms we get, a = 1
3

 and b = – 1
Hence, the correct option is (d).

Q57. 
p

-p +Ú
/4

/4 1 cos 2
dx

x
 is equal to

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

Sol. Let I = 
p

-p +Ú
/4

/4 1 cos 2
dx

x

 = 
p

-p
Ú
/4

2
/4 2 cos

dx
x

 = 
p

-p
Ú
/4

2

/4

1 sec
2

x dx  = [ ]p
- p

/4
/4

1 tan
2

x

 = 
p pÈ ˘Ê ˆ- -Í ˙Ë ¯Î ˚

1 tan tan
2 4 4

= [ ]+ = ¥ =
1 11 1 2 1
2 2

Hence, the correct option is (a).

Q58. 
p

-Ú
/2

0

1 sin 2x dx is equal to

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

Sol. Let    I = 
p

-Ú
/2

0

1 sin 2x dx = 
p

+ -Ú
/2

2 2

0

(sin cos 2 sin cos )x x x x dx

 = 
p

-Ú
/2

2

0

(sin cos )x x dx  = 
p

± -Ú
/2

0

(sin cos )x x dx

 = 
p p

p

- - + -Ú Ú
/4 /2

0 /4

(sin cos ) (sin cos )x x dx x x dx

 = 
p p

p

- + -Ú Ú
/4 /2

0 /4

(cos sin ) (sin cos )x x dx x x dx

= [ ] [ ]p p
p

+ + - -/4 /2
0 /4sin cos cos sinx x x x

= 
p p p pÈ ˘ ÈÊ ˆ Ê ˆ+ - - - +Í ˙ ÍË ¯ Ë ¯Î ˚ Î

sin cos (sin 0 cos0) cos sin
4 4 2 2

p p ˘Ê ˆ- + ˙Ë ¯ ˚
cos sin

4 4
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= È ˘ È ˘Ê ˆ Ê ˆ+ - + - + - +Á ˜ Á ˜Í ˙ Í ˙Ë ¯ Ë ¯Î ˚ Î ˚
1 1 1 1( 1) (0 1)
2 2 2 2

= Ê ˆ Ê ˆ- - -Á ˜ Á ˜Ë ¯ Ë ¯
2 21 1
2 2

 = - - +
2 21 1
2 2

 = - = - = -
4 2 2 2 2 2( 2 1)
2

 Hence, the correct option is (d).
Fill in the blanks in each of the following Exercises 59 to 63:

Q59. 
p

Ú
/2

sin

0

cos . xx e dx  is equal to .

Sol. Let I = 
p

Ú
/2

sin

0

cos . xx e dx

 Put sin x = t     cos x dx = dt

When x = 0 then t = sin 0 = 0;  When x = p p
= =then sin 1

2 2
t

  \ I = = = - = -Ú
1

1 1 0
0

0

[ ] ( ) 1t te dt e e e e

Hence, I = e – 1.

Q60. 
+
+Ú 2

3
.

( 4)
xx

e dx
x  = .

Sol. Let I = 
+
+Ú 2

3
.

( 4)
xx

e dx
x

 = 
+ -
+Ú 2
4 1

.
( 4)

xx
e dx

x

= 
+È ˘-Í ˙+ +Î ˚

Ú 2 2
4 1

( 4) ( 4)
xx

e dx
x x

 = È ˘-Í ˙+ +Î ˚
Ú 2

1 1
4 ( 4)

xe dx
x x

 Put 
+
1

4x
 = t      -

+ 2
1

( 4)
dx

x
= dt

 Let f(x) = 
+
1

4x
 \ f (x) = -

+ 2
1

( 4)x
Using [ ]+ ¢Ú ( ) ( )xe f x f x dx  = ex f(x) + C

 \ I = +
+
1. C

4
xe

x

Hence, I = +
+

C
4

xe
x

.

Q61. If p
=

+Ú 2
0

1 ,
81 4

a

dx
x

 then a = ..
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Sol. Given that: 
+Ú 2

0

1
1 4

a

dx
x

 = 
p
8

  
Ê ˆ+Ë ¯

Ú
20

1 1
14
4

a

dx
x

 = 
p
8

  
È ˘Ê ˆ +Í ˙Ë ¯Î ˚

Ú 2
20

1
1
2

a

dx
x

 = 
p
2

    -È ˘
Í ˙Î ˚

1

0

1 tan
1/2 1/2

ax
= p

2
  - -È ˘-Î ˚

1 12 tan 2 tan 0a  = p
2

   tan– 1 2a = p
4

 2a = 
ptan
4

  2a = 1     a = 1
2

Hence, the value of a = 1
2

.

Q62. 
+Ú 2

sin
3 4 cos

x
dx

x
 = .

Sol. Let I = 
+Ú 2

sin
3 4 cos

x
dx

x
Put cos x = t

 \ – sin x dx = dt  sin x dx = – dt

 \  I = -
+Ú 23 4
dt

t
 = -

+
Ú 2

1
34
4

dt

t
 = -

Ê ˆ
+Á ˜Ë ¯

Ú 2
2

1
4 3

2

dt

t

 = - Ê ˆ- ¥ +Á ˜Ë ¯
11 1 tan C

4 3 2 3 2
t

 = - Ê ˆ- +Á ˜Ë ¯
11 2tan C

2 3 3
t

 = - Ê ˆ- +Á ˜Ë ¯
1 2 cos1 tan C

2 3 3
x

Hence, I = - Ê ˆ- +Á ˜Ë ¯
11 2tan cos C

2 3 3
x .

Q63. The value of 
p

- p
Ú 3 2sin .cosx x dx  is .

Sol. Let I = 
p

- p
Ú 3 2sin .cosx x dx

 Let f(x) = sin3 x cos2 x
f(– x) = sin3(– x).cos2 (– x) = – sin3 x cos2 x = – f(x)

  \ 
p

- p
Ú 3 2sin .cosx x dx  is an odd function

 \ I = 0
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