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EXERCISE - 7.1

1. Let I = sin cos2 2
2

xdx x C= − +∫
2. Let I = cos sin3 3

3
xdx x C= +∫

3. Let I = e dx e Cx
x

2
2

2
= +∫

4. Let I = ( ) ( )ax b dx ax b
a

C+ = + +∫ 2
3

3

5. Let I = (sin )2 4 3x e dxx−∫

 = − − +cos2
2

4
3

3x e C
x

6. Let I = ( )4 1 4
3

3
3

e dx e x Cx
x

+ = + +∫

7. Let I = x
x

dx x dx2
2

21 1 1−





= −∫ ∫ ( )

 = − +x x C
3

3

8. Let I = ( )ax bx c dx ax bx cx C2
3 2

3 2
+ + = + + +∫

9. Let I = ( ) .2 2
3

2
3

x e dx x e Cx x+ = + +∫

10.  Let I = x
x

dx−



∫

1 2

= + −



∫ x x
dx1 2

= + − +x x x C
2

2
2log

11. Let I = x x
x

dx x x dx
3 2

2
25 4 5 4+ −







 = + −∫ ∫ −( )

= + −
−

+ = + + +
−x x x C x x

x
C

2 1 2

2
5 4

1 2
5 4

12.  Let I = x x
x

dx
3 3 4+ +




∫

= + + −∫ ( )/ / /x x x dx5 2 1 2 1 23 4

= + + +x x x C
7 2 3 2 1 2

7 2
3
3 2

4
1 2

/ / /

/ / /   

= + + +2
7

2 87 2 3 2x x x C/ /

13.  Let I = x x x
x

dx
3 2 1

1
− + −

−





∫

= − + −
−∫

x x x
x

dx
2 1 1

1
( ) ( )

= +∫ ( )x dx2 1 = + +x x C
3

3

14. Let I = ( )1 −∫ x x dx = −∫ ( )/ /x x dx1 2 3 2

= − +x x C
3 2 5 2

3 2 5 2

/ /

/ /
= − +2

3
2
5

3 2 5 2x x C/ /

15.  Let I = x x x dx( )3 2 32 + +∫
= + +∫ ( )/ / /3 2 35 2 3 2 1 2x x x dx

= + + +3
7 2

2
5 2

3
3 2

7 2 5 2 3 2x x x C
/ / /

/ / /

= + + +6
7

4
5

27 2 5 2 3 2x x x C/ / /

16.  Let I = ( cos )2 3x x e dxx− +∫

=








 − + +2

2
3

2x x e Cxsin = x2 – 3 sinx + ex + C

17.  Let I = ( sin )2 3 52x x x dx− +∫

=








 − − +









 +2

3
3 5

3 2

3 3 2x x x C( cos )
/

/

 = + + +2
3

3 10
3

3 3 2x x x Ccos /

18.  Let I = sec (sec tan )x x x dx+∫  

= +∫ (sec sec tan )2 x x x dx= tanx + secx + C

19. Let I = sec
cosec cos

.sin
2

2 2
21x

x
dx

x
xdx∫ ∫=

= = −∫ ∫tan (sec )2 2 1xdx x dx = tanx – x + C

20.  Let I = 2 3
2

−
∫

sin
cos

x
x
dx

= −



∫

2 3
2 2cos

sin
cosx

x
x
dx
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= −∫ ( sec sec tan )2 32 x x x dx

= 2 tanx – 3 secx + C

21. (C) : Let I = x
x
dx+



∫

1

= +( )−∫ x x dx1 2 1 2/ /

= + +2
3

23 2 1 2x x C/ /

22.  (A) : f x x
x

dx( ) = −



∫ 4 33

4

= −
−

+
−4

4
3

3

4 3x x C

= + +x
x

C4
3

1

∴ = + + =f C( ) ( )
( )

2 2 1
2

04
3

⇒ = − − = −C 16 1
8

129
8

∴ = + −f x x
x

( ) 4
3

1 129
8

EXERCISE - 7.2

1.  Let I x
x
dx=

+∫
2

1 2  

Put  1 + x2 = t   ⇒ 2x dx = dt

∴ = = +∫I dt
t

t Clog = log |1 + x2| + C

2. Let I x
x

dx= ∫
(log )2

Put logx = t   ⇒  
1
x

dx dt=  

\ I t dt t C= = +∫ 2
3

3
= +1

3
3(log )x C

3.  Let I = 
1

x x x
dx

+




∫ log  

=
+∫

1
1x x

dx
( log )

Put 1 + logx = t   ⇒ =1
x

dx dt

\ I = = + = + +∫
1 1
t
dt t C x Clog log log

4.  Let I x x dx= ∫ sin sin(cos )  

Put cosx = t   ⇒  – sinx dx = dt

∴ = − = +∫I tdt t Csin cos = cos(cosx) + C

5.  Let I ax b ax b dx= + +∫ sin( )cos( )

Put sin(ax + b) = t   ⇒   acos(ax + b)dx = dt

∴ = ∫I
a

t dt1 = +1
2

2

a
t C. = +1

2
2

a
t C

= + +1
2

2
a

ax b Csin ( )

= + +1
4

2 2
a

ax b Csin ( )

= − + +1
4

1 2
a

ax b C( cos ( )

= − + +1
4

2 1a
ax b Ccos ( ) ,  Q C

a
C1

1
4

= +

6. Let I ax b dx ax b dx= + = +∫ ∫ ( ) /1 2  

= + +( ) /ax b

a
C

3 2

3
2

= + +2
3

3 2
a
ax b C( ) /

7. Let I x x dx= +∫ 2

Put x + 2 = t   ⇒ dx = dt.    Also  x = t – 2
∴ = −∫I t t dt( )2 = −∫ ( )/ /t t dt3 2 1 22

= − × +2
5

2 2
3

5 2 3 2t t C/ /

      

= + − + +2
5

2 4
3

25 2 3 2( ) ( )/ /x x C

8. Let I x x dx= +∫ 1 2 2

Put 1 + 2x2 = t   ⇒   4xdx = dt

\ I t dt= ∫
1
4

=








 +1

4 3 2

3 2t C
/

/
= +1

6
3 2t C/

= + +1
6

1 2 2 3 2( ) /x C

9. Let I x x x dx= + + +∫ ( )4 2 12

= + + +∫2 2 1 12( )x x x dx

Put x2 + x + 1 = t   ⇒ (2x + 1)dx = dt
\ I = ∫2 t dt

= + = +2
3 2

4
3

3 2
3 2t C t C

/
/

/

= + + +4
3

12 3 2( ) /x x C

10.  Let I = 
1 1

1x x
dx

x x
dx

−
=

−∫ ∫ ( )

Put  x t− =1  ⇒ 1
2 x

dx dt=
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\ I  = = +∫2 2dt
t

t Clog| |

= − +2 1log x C

11. Let I x
x

dx=
+∫ 4

.   

Put x + 4 = t   ⇒   dx = dt. Also x = t – 4

∴ = −
∫I t

t
dt4 = −( )−∫ t t dt1 2 1 24/ /

= − × +2
3

4 23 2 1 2t t C/ /

= + − + +2
3

4 8 43 2 1 2( ) ( )/ /x x C

= + + − +2
3

4 4 121 2( ) ( )/x x C

= + − +2
3

4 81 2( ) ( )/x x C

12. Let I = ( ) /x x dx3 1 3 51−∫
 = − ⋅∫

1
3

1 33 1 3 3 2( ) /x x x dx

Put x3 – 1 = t   ⇒  3x2 dx = dt.   Also  x3 = t + 1 

\ I = +∫
1
3

11 3t t dt/ ( )

= +





+1
3

3
7

3
4

7 3 4 3t t C/ /
= + +1

7
1
4

7 3 4 3t t C/ /

= − + − +1
7

1 1
4

13 7 3 3 4 3( ) ( )/ /x x C

13. Let I = x
x

dx
2

3 32 3( )+∫
Put 2 + 3x3 = t   ⇒   9x2 dx = dt

\ I = =∫ ∫ −1
9

1
93

3dt
t

t dt

=
−( ) + = − +
−

−1
9 2

1
18

2
2t C t C = −

+
+1

18 2 3 3 2( )x
C

14. Let I
x x

dx x mm= > ≠∫
1 0 1

(log )
, .

Put log x = t ⇒ =1
x

dx dt

∴ = = −∫∫I dt
t

t dtm
m

=
− +

+ =
−

+
− + −t
m

C x
m

C
m m1 1

1 1
(log )

15. Let I x
x
dx=

−∫ 9 4 2 .

Put 9 – 4x2 =  t  ⇒  – 8x dx = dt

∴ = − = − +∫I dt
t

t C1
8

1
8

log| |
    

= +1
8

1log
| |t

C =
−

+1
8

1
9 4 2log

| |x
C

16. Let I = e dxx2 3+∫
Put 2x + 3 = t   ⇒   2dx = dt

∴ = = +∫I e dt e Ct t1
2

1
2

= ++1
2

2 3e Cx

17. Let I x

e
dx

x
= ∫ 2

Put x2 = t ⇒ 2x dx = dt

∴ = = −∫∫I dt
e

e dtt
t1

2
1
2       

=
−





 + = − +

−1
2 1

1
2

e C
e

C
t

t = − +1

2
2

e
C

x

18. Let I e
x
dx
x

=
+

−

∫
tan

.
1

1 2

Put tan–1 x = t   ⇒
+

=1
1 2x

dx dt

∴ = = +∫I e dt e Ct t = etan–1x + C

19. Let I e
e

dx e e e
e e e

dx
x

x

x x x

x x x= −

+
= −

+∫ ∫
−

−

2

2
1
1

( )
( )

= −

+

−

−∫
e e
e e

dx
x x

x x

Put ex + e–x = t  ⇒  (ex – e–x) dx  = dt

∴ = = +∫I dt
t

t Clog| | = log |ex + e–x| + C

20. Let I e e
e e

dx
x x

x x= −

+

−

−∫
2 2

2 2

Put e2x + e–2x = t    ⇒   (2e2x – 2e–2x) dx = dt  

⇒ − =−( )e e dx dtx x2 2
2

∴ = = + = + +∫ −I
t
dt t C e e Cx x1

2
1 1

2
1
2

2 2log| | log

21. Let I x dx= −∫ tan ( )2 2 3

= − −∫[sec ( ) ]2 2 3 1x dx

= − − ∫∫ sec ( )2 2 3 1x dx dx = − − +∫ sec ( )2
12 3x dx x C

⇒ I = I1 – x + C1 ... (i)
where, I x dx1

2 2 3= −∫ sec ( ) . 

Put 2x – 3 = t   ⇒   2dx = dt

⇒ = ∫I tdt1
21

2
sec

      

⇒ = + = − +I t C x C1 2 2
1
2

1
2

2 3tan tan( )  ... (ii)
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From (i) and (ii), we get 

I I x C x x C= − + = − − +1 1
1
2

2 3tan ( )  Q  C = C1 + C2

22. Let I x dx= −∫ sec ( )2 7 4

Put 7 – 4x = t   ⇒   – 4dx = dt 

∴ = − = − +∫I tdt t C1
4

1
4

2sec tan
 

= − − +1
4

7 4tan( )x C

23.   Let I =
sin−

−
∫

1

21

x

x
dx .  

Put sin− = ⇒
−

=1
2

1

1
x t

x
dx dt

⇒ = = +∫I tdt t C1
2

2 = +−1
2

1 2(sin )x C

24. Let I x x
x x

dx= −
+∫

2 3
6 4

cos sin
cos sin

= −
+∫

1
2

2 3
2 3

cos sin
sin cos
x x
x x

dx

Put 2 sin x + 3 cosx = t ⇒ (2cosx – 3sinx) dx = dt

∴ = = +∫I dt
t

t C1
2

1
2

log| |  

= + +1
2

2 3log| sin cos |x x C

25. Let I
x x

dx=
−∫
1

12 2cos ( tan )

=
−∫
sec

( tan )

2

21
x
x
dx

Put 1 – tan x = t   ⇒  – sec2 x dx = dt

∴ = − = −
− +

+
− +

∫I dt
t

t C2

2 1

2 1
= + =

−
+1 1

1t
C

x
C

tan

26. Let I x
x
dx= ∫

cos

Put x t=    ⇒  
1

2 x
dx dt=    

∴ = = + = +∫I tdt t C x C2 2 2cos sin sin

27. Let I x xdx= ∫ sin cos2 2

 Put sin 2x = t   ⇒   2cos 2x dx = dt

∴ = = ⋅
+

+
+

∫I t dt t C1
2

1
2 1

2
1

1 2

1
2

1
/     

= × + = +1
2

2
3

1
3

3 2 3 2t C t C/ / = +1
3

2 3 2(sin ) /x C  

28. Let I x
x
dx=

+∫
cos

sin1

Put sinx = t   ⇒   cosx dx = dt

∴ =
+

= +

− +





+

= + + = + +

− +

∫I dt
t

t C

t C x C

1
1

1
2

1

2 1 2 1

1
2

1

1 2

( )

( ) sin/

29.  Let I x xdx= ∫ cot log sin

Put log sinx = t  ⇒ 1
sin

.cos
x

xdx dt=    

⇒  cotx dx = dt

∴ = = +∫I t dt t C
2

2
= +1

2
2(logsin )x C

30. Let I x
x
dx=

+∫
sin

cos1
Put 1 + cosx = t   ⇒   – sinx dx = dt

∴ = − = − +∫I dt
t

t Clog| | = – log |1 + cosx| + C 

=
+





 +log

| cos |
1

1 x
C

31. Let I x
x
dx=

+∫
sin

( cos )1 2

Put 1 + cosx = t  ⇒  – sinx dx = dt

∴ = − = −
− +

+
− +

∫I dt
t

t C2

2 1

2 1

= + =
+

+1 1
1t

C
x
C

cos

32. Let I
x
dx

x
x

dx=
+

=
+

∫ ∫
1

1
1

1cot cos
sin

=
+∫

sin
sin cos

x
x x

dx =
+∫

1
2

2sin
sin cos

x
x x

dx

=
+ − −

+∫
1
2

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

x x x x
x x

dx

= − −
+∫∫

1
2

1 1
2

dx x x
x x

dxcos sin
sin cos

= − −
+

+∫
1
2

1
2 1x x x

x x
dx Ccos sin

sin cos

⇒  I x I C= − +
2

1
2 1 1  ... (i)

where,
cos sin
sin cos

I
x x
x x

dx1 =
−
+∫

Put sinx + cosx = t   ⇒   (cosx – sinx) dx = dt

⇒ = = +∫I dt
t

t C1 2log| |    
= + +log|cos sin |x x C2  ... (ii)

From (i) and (ii), we get 

I x x x C= − + +1
2

1
2

log|cos sin |  Q  C = C1 + C2
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33.  Let I
x
dx

x
x

dx=
−

=
−

∫ ∫
1

1
1

1tan sin
cos

=
−∫

cos
cos sin

x
x x

dx =
−∫

1
2

2cos
cos sin

x
x x

dx

= − − − −
−∫

1
2

(cos sin ) ( sin cos )
cos sin

x x x x
x x

dx

= − − −
−∫∫

1
2

1 1
2

dx x x
x x

dxsin cos
cos sin

= − − −
−

+∫
x x x

x x
dx C

2
1
2 1

sin cos
cos sin

⇒ = − +I x I C
2

1
2 1 1  ... (i)

where, I
x x
x x

dx1 =
− −

−∫
sin cos

cos sin
Put cosx – sinx = t  ⇒ (– sinx – cosx) dx = dt

∴ = = +∫I dt
t

t C1 2log| |

     = log |cosx – sinx| +   C2   ... (ii)
From (i) and (ii), we get 

I x x x C= − − +
2

1
2

log|cos sin |   C = C1 + C2

34. Let I x
x x

dx= ∫
tan

sin cos

= ∫
tan

sin
cos

.cos

x
x
x

x
dx

2

= ∫
tan

tan
.secx

x
xdx2 = ⋅−∫ (tan ) sec/x xdx1 2 2

Put tan x = t   ⇒  sec2x dx = dt

∴ = =
− +

+

= + = +

−
− +

∫I t dt t C

t C x C

1
2

1
2

1

1 2

1
2

1

2 2/ tan

35. Let I x
x

dx=
+

∫
( log )1 2

Put 1 1+ = ⇒ =logx t
x
dx dt

∴ = = +∫I t dt t C2
3

3
= + +1

3
1 3( log )x C

36. Let I x x x
x

dx=
+ +

∫
( )( log )1 2

= + +



∫ ( log )x x
x
dx2 1 1

Put x + logx = t  ⇒ 1 1+



 =

x
dx dt

\  I = t dt t C x x C2
3

3
3

1
3

= + = + +∫ ( log )

37.  Let I x x
x

dx=
+

−

∫
3 1 4

81
sin(tan )

Put tan–1 x4 = t  ⇒  1
1

48
3

+
=

x
x dx dt.

∴ = = − +∫I tdt t C1
4

1
4

sin ( cos )

= − +−1
4

1 4cos(tan )x C

38. (D) : Let I = 10 10 10

10

9

10
x

x
dx

x
e

x
+

+∫
log

Put x10 + 10x = t   ⇒   (10x9 + loge10·10x)dx = dt

⇒ = = + = + +∫I dt
t

t C x Cxlog| | log 10 10

39. (B) : Let I =
dx
x xsin cos2 2∫

= +
∫

sin cos
sin cos

.
2 2

2 2
x x
x x

dx

= + = − +∫ (sec cosec ) tan cot2 2x x dx x x C

EXERCISE - 7.3

1. Let I x dx= +∫ sin ( )2 2 5

= − +∫
1
2

1 2 2 5[ cos ( )]x dx
 

Q sin cos2 1 2
2

θ θ= −





= − +∫
1
2

1 4 10[ cos( )]x dx = − +





+1
2

4 10
4

x x Csin( )

2. Let I = sin cos3 4x xdx∫
= + + −∫

1
2

3 4 3 4[sin( ) sin ( )]x x x x dx

[ sin cos sin( ) sin ( )]

[sin sin( )]

Q 2
1
2

7

A B A B A B

x x dx

= + + −

= + −∫

= −∫
1
2

7(sin sin )x x dx = −



 − − +1

2
7

7
1
2

cos ( cos )x x C

= − + +1
14

7 1
2

cos cosx x C

3.  Let I = cos cos cos2 4 6x x xdx∫
= ∫

1
2

2 2 4 6( cos cos )cosx x xdx
   

= +∫
1
2

6 2 6(cos cos )cosx x xdx

 [Q 2 cos A cos B = cos (A + B) + cos (A – B)]
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= + ∫∫
1
4

2 6 1
4

2 2 62cos ( cos cos )xdx x x dx

= + + +∫∫
1
4

1 12 1
4

8 4( cos ) (cos cos )x dx x x dx

= + 



 + +



 +1

4
1
4

12
12

1
4

8
8

4
4

x x x x Csin sin sin

= + + +





+1
4

1
12

12 1
8

8 1
4

4x x x x Csin sin sin

4.  Let I = sin ( )3 2 1x dx+∫
= + − +∫

1
4

3 2 1 3 2 1[ sin( ) sin ( )]x x dx

[Q sin 3q = 3 sinq – 4 sin3q]

= − +



 −

− +



 +3

4
2 1
2

1
4

3 2 1
6

cos( ) cos ( )x x C

= − + + + +3
8

2 1 1
24

3 2 1cos( ) cos ( )x x C

= − + +3
8

2 1 1
24

cos( )x [4 cos3(2x + 1) – 3cos (2x + 1)] + C

   [Q cos3q = 4 cos3q – 3 cosq]

= − +3
8

2 1cos( )x + + − + +1
6

2 1 1
8

2 13cos ( ) cos( )x x C

= − + + + +1
2

2 1 1
6

2 13cos( ) cos ( )x x C

5. Let I x x dx= ∫ sin cos3 3 = ⋅ ⋅∫ sin sin cosx x xdx2 3

= −∫ sin ( cos )cosx x xdx1 2 3
  

= −∫ (cos cos )sin3 5x x xdx

Put cosx = t  ⇒  – sinx dx = dt

∴ = − − = − + +∫I t t dt t t C( )3 5
4 6

4 6

= − +1
6

1
4

6 4cos cosx x C

6.  Let I = sin sin sinx x xdx2 3∫
=

= −

∫

∫

1
2

2 2 3

1
2

3 3

( sin sin )sin

(cos cos )sin

x x xdx

x x xdx

  [Q  2sinA sinB = cos(A – B) – cos(A + B)]

= −∫ ∫
1
4

2 3 1
4

2 3 3sin cos sin cosx xdx x xdx

  [Q  2sinA cosB = sin(A + B) + sin(A – B)]

= + −∫ ∫
1
4

4 2 1
4

6(sin sin ) sinx x dx xdx

= − − + +1
16

4 1
8

2 1
24

6cos cos cosx x x C

= − −





+1
4

1
6

6 1
4

4 1
2

2cos cos cosx x x C

7. Let I = sin sin4 8x xdx∫  

= ∫
1
2

2 4 8sin sinx xdx = −∫
1
2

4 12(cos cos )x x dx

  [Q  2sinA sinB = cos(A – B) – cos(A + B)]

= −





+1
2

1
4

4 1
12

12sin sinx x C

8.  Let I = 1
1

−
+∫

cos
cos
x
x
dx

= =∫ ∫
2

2

2
2

2

2

2
2

sin

cos
tan

x

x
dx x dx

= −



 = − +

= − +

∫ sec
tan

( / )

tan

2
2

1 2
1 2

2
2

x dx

x

x C

x x C

9.  Let I x
x
dx x

x
dx

dx
x
dx

=
+

= + −
+

= −
+

∫ ∫

∫∫

cos
cos

( cos )
cos

cos

1
1 1

1

1 1
1

= − = −∫∫ ∫∫dx x
dx dx x dx1

2
2

1
2 22

2

cos
sec

= − + = − +x

x

C x x C1
2

2
1 2 2

.
tan

( / )
tan

10.  Let I = sin cos4
21 2

2
xdx x dx= −



∫∫

                                        (Q  cos2x = 1 – 2sin2x)

= + −∫
1
4

1 2 2 22( cos cos )x x dx

= + + −



∫

1
4

1 1 4
2

2 2cos cosx x dx

 (Q  cos2x = 2cos2x – 1)

= + + − ∫∫∫
1
4

1 1
8

1 4 2
4

2dx x dx xdx( cos ) cos

= + − ∫∫∫
3
8

1 1
8

4 1
2

2dx xdx xdxcos cos

= + − +3
8

1
32

4 1
4

2x x x Csin sin

11.  Let I xdx x dx

x x dx

= = +





= + +

∫∫

∫

cos cos

( cos cos )

4
2

2

2 1 4
2

1
4

1 4 2 4
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= +
+

+




∫

1
4

1
1 8

2
2 4

cos
cos

x
x dx

= + + ∫∫∫
3
8

1
8

8 1
2

4dx xdx xdxcos cos

= + + +3
8

1
64

8 1
8

4x x x Csin sin

12.  Let I =
+

= −
+∫∫

sin
cos

cos
cos

2 2

1
1
1

x
x
dx x

x
dx

        
= − = − +∫ ( cos ) sin1 x dx x x C

13. Let I x
x

dx= −
−∫

cos cos
cos cos

2 2α
α

= − − −
−∫

( cos ) ( cos )
cos cos

2 1 2 12 2x
x

dxα
α

= −
−∫

2 2 2(cos cos )
cos cos

x
x

dxα
α

= − +
−∫

2(cos cos )(cos cos )
cos cos

x x
x

dxα α
α

= +

= +
∫

∫∫
2

2 2

(cos cos )

cos cos

x dx

x dx dx

α

α
= 2 sinx + 2x cosa + C
= 2 (sinx + x cosa) + C

14. Let I x x
x
dx= −

+∫
cos sin

sin1 2

= −
+∫
cos sin

sin cos
x x
x x

dx
1 2

  [Q  sin2x = 2sinx cosx]

= −

+ +∫
cos sin

sin cos sin cos
x x

x x x x
dx2 2 2

= −

+∫
cos sin

(cos sin )
x x
x x

dx2  

Put cosx + sinx = t   ⇒  (– sinx + cosx) dx = dt

∴ = =
− +

+ = − +

= −
+

+

− +

∫I dt
t

t C
t

C

x x
C

2

2 1

2 1
1

1
cos sin

15. Let I x xdx= ∫ tan sec3 2 2

= ⋅ ⋅

= − ⋅

∫
∫

tan tan sec

(sec ) sec tan

2

2

2 2 2

2 1 2 2

x x xdx

x x xdx   
Put sec 2x = t  ⇒  2 sec 2x tan 2x dx = dt

∴ = − = −




 +

= − +

∫I t dt t t C

x x C

1
2

1 1
2 3

1
6

2 1
2

2

2
3

3

( )

sec sec

16. Let I xdx x dx= = −∫∫ tan (sec )4 2 21  

= − +

= − +

∫
∫ ∫ ∫

(sec sec )

sec sec

4 2

4 2

2 1

2 1

x x dx

xdx xdx dx

= − + +∫ sec tan4
12xdx x x C

⇒ I = I1 – 2tanx + x + C1 (say)  ...(i)

where I xdx1
4= ∫ sec

Now, I xdx x xdx

x xdx

1
4 2 2

2 21

= = ⋅

= +

∫∫
∫

sec sec sec

( tan )sec .

Put tanx = t ⇒  sec2 x dx = dt                       

∴ = + = + +

= + +

∫I t dt t t C

x x C

1
2

3

2

3
2

1
3

1
3

( )

tan tan

 

 ...(ii)

From (i) and (ii), we have

I x x C x x C

x x x C C C C

= + + − + +

= − + + = +

tan tan tan

tan tan ,

1
3

2

1
3

3
2 1

3
1 2where

17.  Let I x x
x x

dx

x
x x

x
x

= +

= +

∫
sin cos
sin cos

sin
sin cos

cos
sin co

3 3

2 2

3

2 2

3

2 ss2 x
dx









∫

= +

= − +
∫ (sec tan cosec cot )

sec cosec

x x x x dx

x x C

18.  Let I = cos sin
cos

(cos sin ) sin
cos

2 2

2

2

2

2 2 2

2

x x
x

dx

x x x
x

dx

+

= − +

∫

∫
 
  [Q cos2x = cos2x – sin2x]

= +

= = = +

∫

∫ ∫

cos sin
cos

cos
sec tan

2 2

2

2
21

x x
x

dx

x
dx xdx x C

19.  Let I
x x

dx= ∫
1

3sin cos

= +
∫

sin cos
sin cos

2 2

3
x x
x x

dx
    

= +










= +

∫
sin

sin cos
cos

sin cos
sin

cos
cos

sin

2

3

2

3

3

x
x x

x
x x

dx

x
x

x
xccos2 x

dx



∫
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= +






= +





∫

∫

tan sec sec
tan

tan
tan

sec

x x x
x
dx

x
x

xdx

2
2

21

Put tanx = t  ⇒  sec2x dx = dt

∴ = +



 = + +

= + +

∫I t
t
dt t t C

x x C

1
2

1
2

2

2

log| |

log|tan | tan

20. Let I = cos
(cos sin )

2
2

x
x x

dx
+∫

= −

+∫
cos sin
(cos sin )

2 2

2
x x
x x

dx

= − +

+

= −
+

∫
(cos sin )(cos sin )

(cos sin )
cos sin
cos sin

x x x x
x x

dx

x x
x x

d

2

xx∫
Put cosx + sinx = t   ⇒  (– sinx + cosx) dx = dt

∴ = = +

= + +

∫I dt
t

t C

x x C

log| |

log|cos sin |

21. Let I x dx= −∫ sin (cos )1

= −











−∫ sin sin1
2
π x dx

= −( ) = − = − +∫ ∫∫
π π π
2 2 2 2

2
x dx dx x dx x x C

22. Let I
x a x b

dx

a b
x b x a
x a

=
− −

=
−

− − −
−

∫
1

1
cos( )cos( )

sin( )
sin[( ) ( )]
cos( ))cos( )x b

dx
−∫

    

=
−

1
sin( )a b

×
− − − − −

− −




∫

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

x b x a x b x a
x a x b

dxx

  [Q  sin(A – B) = sinA cosB – cosA sinB]

=
−

− − −



∫∫

1
sin( )

tan( ) tan( )
a b

x b dx x a dx

=
−

− −

+ − +

1
sin( )

[ log|cos( )|

log|cos( )|]
a b

x b

x a C

=
−

−
−

+1
sin( )

log cos( )
cos( )a b

x a
x b

C

23.  (A) : Let I =   sin cos
sin cos

2 2

2 2
x x
x x

dx−
∫

= (sec cosec ) tan cot2 2x x dx x x C− = + +∫

24. (B) : Let I = e x
e x

dx
x

x
( )

cos ( )
1
2

+
∫   

Put xex = t  ⇒  (ex. 1 + exx) dx = dt 

∴ = =∫ ∫I dt
t

tdt
cos

sec2
2

= + = +tan tan( )t C xe Cx

EXERCISE - 7.4

1. Let I x
x

dx=
+∫

3
1

2

6  

Put  x3 = t  ⇒  3x2 dx = dt

∴ =
+

= + = +∫ − −I dt
t

t C x C2
1 1 3

1
tan tan ( ) .

2.  Let I = 1

1 4

1
2 1

4
2 2+

=
+

∫ ∫
x
dx dx

x

=




 +

= + + +∫
1
2 1

2

1
2

1
42

2

2
1

dx

x

x x Clog

   Q
dx

x a
x x a C

2 2
2 2

+
= + + +











∫ log| |

= + + +

= + + − +

1
2

2 1 4
2

1
2

2 1 4 1
2

2

2

1

2
1

log

log| | log

x x C

x x C

= + + +1
2

2 1 4 2log x x C  Where C C= − +





1
2

2 1log

3. Let I dx

x
=

− +
∫

( )2 12
   

Put (2 – x) = t   ⇒  – dx = dt ⇒ dx = –dt

∴ = −
+

= − + + +∫I dt

t
t t C

2
2

1
1log| |

= − − + − + +

=
− + − +

+

log|( ) ( ) |

log

2 2 1

1

2 4 5

2

2

x x C

x x x
C

4. Let I dx

x

dx

x
=

−
=

−
∫ ∫

9 25

1
5 9

25
2 2

=




 −

∫
1
5 3

5

2
2

dx

x
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= 





+−1
5 3 5

1sin
/
x C

 
Q

dx

a x

x
a
C

2 2
1

−
= +











−∫ sin

= 



 +−1

5
5
3

1sin x C

5.  Let I x
x
dx=

+∫
3

1 2 4   

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

∴ =
+

=
+

=






+
∫∫ ∫I dt

t
dt

t

dt

t

3
2 1 2

3
4 1

2

3
4 1

2

2 2 2
2

   

  
Q

dx
a x a

x
a
C2 2

11
+

= +









−∫ tan

= ⋅ 





+−3
4

1
1 2 1 2

1
/

tan
/
t C = +−3

2 2
21tan ( )t C

= +−3
2 2

21 2tan ( )x C

6.  Let I x dx
x

x
x

dx=
−

=
−∫ ∫

2

6

2

3 21 1 ( )
Put x3 = t  ⇒   3x2 dx = dt

∴ =
−

= ⋅ +
−

+∫I dt
t

t
t
C1

3 1
1
3

1
2

1
12 log

 
Q

dx
a x a

a x
a x

C2 2
1
2−

= +
−

+








∫ log

= +
−

+ = +

−
+1

6
1
1

1
6

1
1

3

3log logt
t
C x

x
C

 

7.  Let I x

x
dx= −

−
∫

1

12

=
−

−
−

= −∫ ∫
x

x
dx

x
dx I I

2 2 1 2
1

1

1
(say)

Now, I
x

x
dx1 2 1

=
−

∫ .   

Put x2 – 1 = t   ⇒   2x dx = dt 

∴ = = = × +

= + = − +

−∫∫I dt
t

t dt t C

t C x C

1
1 2

1 2

1

1
2

1

1
2

1
2

1
2 1 2

1

/
/

/

and I
x

dx x x C2 2
2

2
1

1
1=

−
= + − +∫ log| |

Q
dx

x a
x x a C

2 2
2 2

−
= + − +











∫ log | |

∴ = − − + − +I x x x C2 21 1log| |
Where C = C1 + C2

8.  Let I = 
x

x a
dx x dx

x a

2

6 6

2

3 2 3 2+
=

+
∫∫

( ) ( )

Put x3 = t   ⇒   3x2dx = dt

∴ =
+

= + + +∫I dt

t a
t t a C1

3
1
32 3 2

2 6

( )
log| |

 Q
dx

x a
x x a C

2 2
2 2

+
= + + +











∫ log | |

= + + +1
3

3 6 6log| |x a x C

9.  Let I = sec

tan

2

2 4

x

x
dx

+
∫ . 

Put tan x = t  ⇒  sec2 x dx = dt

∴ =
+

= + + +∫I dt

t
t t C

2 2
2

2
4

( )
log| |

Q
dx

a x
x x a C

2 2
2 2

+
= + + +











∫ log | |

= + + +log|tan tan |x x C2 4

10. Let I
x x

dx dx

x
=

+ +
=

+ +
∫ ∫

1

2 2 1 12 2( )

\ I =  log|( ) ( ) |x x C+ + + + +1 1 12

  

Q
dx

a x
x x a C

2 2
2 2

+
= + + +











∫ log | |

= + + + + +log|( ) |x x x C1 2 22

11. Let I dx
x x

dx

x x
=

+ +
=

+ +
∫∫ 9 6 5

1
9 2

3
5
9

2 2

=
+ +



 + −





∫
1
9 2

3
1
9

5
9

1
9

2

dx

x x
=

+



 + 





∫
1
9 1

3
2
3

2 2
dx

x

= ×
+















+−1
9

1
2 3

1
3

2
3

1
/

tan
x

C

 Q
dx

x a a
x
a
C2 2

11
+

= +







∫ −tan

= +



 +−1

6
3 1

2
1tan x C

12. Let I
x x

dx=
− −

∫
1

7 6 2

=
− +

∫
1

7 62( )x x
dx  =

− + +
∫

dx

x x16 6 92( )
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=
− +

= +



 +−∫

dx

x

x C
( ) ( )

sin
4 3

3
42 2

1

 Q
dx

a x

x
a
C

2 2
1

−
= +











−∫ sin

13. Let I
x x

dx=
− −∫

1
1 2( )( )

=
− +

=
− ⋅ +



 + −

∫ ∫
dx

x x

dx

x x
2 23 2 2 3

2
9
4

2 9
4

=

−



 −

=

−



 − 





∫ ∫
dx

x

dx

x3
2

1
4

3
2

1
2

2 2 2   

= −



 + −



 − 



 +log x x C3

2
3
2

1
2

2 2

 
Q

dx

x a
x x a C

2 2
2 2

−
= + − +











∫ log| |

= −( ) + − −log ( )( )x x x3
2

1 2 + C

14. Let I dx

x x

dx

x x
=

+ −
=

− −
∫ ∫

8 3 8 32 2( )

=
− − ⋅ ⋅ +



 +

=

− −





∫

∫

dx

x x

dx

x

8 2 3
2

9
4

9
4

41
4

3
2

2

2

=




 − −





∫
dx

x41
2

3
2

2 2
=

−















+−sin 1
3
2

41
2

x
C

 Q
dx

a x

x
a
C

2 2
1

−
= +











−∫ sin

= −





+−sin 1 2 3
41
x C

15. Let I dx
x a x b

=
− −∫ ( )( )

=
− + +

∫
dx

x a b x ab2 ( )

=

− +( ) + +( ) + − +( )
∫

dx

x a b x a b ab a b2
2 2

2
2 2 2

=

− +( )( ) − −( )
∫

dx

x a b a b
2 2

2 2

= − +



 + − +











− −



 +log x a b x a b a b C

2 2 2

2 2

 Q
dx

x a
x x a C

2 2
2 2

−
= + − +











∫ log| |

= − +



 + − − +log ( )( )x a b x a x b C

2

16. Let I x

x x
dx= +

+ −
∫

4 1

2 32
  

Put 2x2 + x – 3 = t   ⇒  (4x + 1)dx = dt

∴ = = = +−∫∫I dt
t

t dt t C1 2 1 22/ /

= + − +2 2 32x x C

17. Let I x

x
dx= +

−
∫

2

12

 
=

−
+

−
= +∫ ∫

x

x
dx

x
dx I I

2 2 1 2
1

2

1
(say)

⇒ I = I1 + I2 ... (i)

Now, I x

x
dx1 2 1

=
−

∫
Put x2 – 1 = t   ⇒  2x dx = dt

= = = × +∫ ∫ −1
2

1
2

1
2 1 2

1 2
1 2

1
dt
t

t dt t C/
/

/

= + = − +t C x C1
2

11  ... (ii)

and, I
x

dx x x C2 2
2

2
2

1
2 1=

−
= + − +∫ log  ... (iii)

From (i), (ii) and (iii), we get 

I x x x C= − + + − +2 21 2 1log ,  where C = C1 + C2

18. Let I x
x x

dx= −

+ +∫
5 2

3 2 12

Put 5 2 3 2 12x A d
dx

x x B− = + +



 +( )

⇒  5x – 2 = A (6x + 2) + B  ... (i)
Comparing coefficients of x in (i), we get

5 = 6A ⇒ =A 5
6

Comparing the constant terms in (i), we get
–2 = 2A + B

⇒ − = × +2 2 5
6

B ⇒ − = +2 5
3

B ⇒ = −B 11
3

∴ =
+ −

+ +∫I
x

x x
dx

5
6

6 2 11
3

3 2 12

( )
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 ⇒ = +

+ +
−

+ +∫∫I x
x x

dx dx
x x

5
6

6 2
3 2 1

11
3 3 2 12 2

Let I I I= −5
6

11
31 2  ... (ii)

where, I x
x x

dx1 2
6 2

3 2 1
= +

+ +∫
Put 3x2 + 2x + 1 = t   ⇒   (6x + 2)dx = dt 

∴ = ∫I dt
t1

= +log| |t C1

= + + +log| |3 2 12
1x x C  ... (iii)

and I dx
x x

dx

x x
2 2 23 2 1

1
3 2

3
1
3

=
+ +

=
+ +

∫∫

=
+ + − +

=

+



 +

∫ ∫
1
3 2

3
1
9

1
9

1
3

1
3 1

3
2
9

2 2
dx

x x

dx

x

=

+



 +







∫
1
3 1

3
2

3

2 2
dx

x

= ×
+















−1
3

1
2 3

1
3

2
3

1

/
tan

x

      

= +





+−1
2

3 1
2

1
2tan x C  ... (iv)

From (ii), (iii) and (iv), we get

I x x x C= + + − +





+−5
6

3 2 1 11
3 2

3 1
2

2 1log tan

where C = C1 + C2

19. Let I x
x x

dx= +
− −∫
6 7

5 4( )( )

( )6 7

9 202

x dx

x x

+

− +
∫

Put 6 7 9 202x A d
dx
x x B+ = − +





+( )

⇒ 6x + 7 = A(2x – 9) + B     ...(i)
Comparing coefficient of x in (i), we get 
2A = 6 ⇒ A = 3
Comparing constant terms in (i), we get
7 = – 9A + B   ⇒   7 = – 9 × 3 + B ⇒ B = 34

∴ = − +

− +
∫I x

x x
dx3 2 9 34

9 202

( )

⇒ = −

− +
+

− +
∫∫I x

x x
dx dx

x x
3 2 9

9 20
34

9 202 2

Let I = 3I1 + 34I2   ... (ii)

where, I x

x x
dx1 2

2 9

9 20
= −

− +
∫

Put x2 – 9x + 20  = t   ⇒   (2x – 9) dx = dt

\ I1 = 
dt
t∫  = = +−∫ t dt t C1 2 1 2

12/ /

= − + +2 9 202
1x x C   ... (iii)

and I dx

x x
2 2 9 20

=
− +

∫

= dx

x x2
2 2

9 9
2

9
2

20− + 



 − 



 +

∫

=

−



 − +

=

−



 − 





∫∫
dx

x

dx

x9
2

81
4

20 9
2

1
2

2 2 2

= −



 + −





− 





+log x x C9
2

9
2

1
2

2 2

2

= −



 + − + +log x x x C9

2
9 202

2
  ... (iv)

From (ii), (iii) and (iv), we get

I x x= × − +3 2 9 202

+ −



 + − + +34 9

2
9 202log x x x C

or I x x= − +6 9 202

+ −



 + − + +34 9

2
9 202log x x x C

where C = C1 + C2

20. Let I = x

x x
dx+

−
∫

2

4 2

= +

− − +
∫

x

x x
dx2

4 4 42( )

= − +

− −
∫

( )

( )

x

x
dx2 4

4 2 2

= −

− −
+

− −
∫∫

x

x
dx dx

x

2

4 2
4

4 22 2( ) ( )

Let I I x C= + −



 +−

1
1

14 2
2

sin   ... (i)

where I
x

x
dx1 2

2

4 2
=

−

− −
∫

( )
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Put  (x – 2)2 = t   ⇒   2(x – 2) dx = dt

∴ =
−

∫I dt

t
1 2

1
2 2( )

=
−∫

1
2 4

dt
t

=
−

− − +





















+
− +1

2
4

1
2

1

1 2 1

2
( ) /t

C = − − +( )4 2t C

= − − − +4 2 2
2( )x C = − − − + +4 4 42

2x x C

= − − +4 2
2x x C

  ...(ii)

⇒ = − − +
−



 +−I x x

x
C4 4

2
2

2 1sin

 where C = C1 + C2
  [from (i) and (ii)]

21. Let I x

x x
dx= +

+ +
∫

2

2 32

= +

+ +
∫

1
2

2 4

2 32

x

x x
dx

= + +

+ +
∫

1
2

2 2 2

2 32

x

x x
dx

     

= +

+ +
+

+ +
∫∫

1
2

2 2

2 3 2 32 2

x

x x
dx dx

x x
Let I = I1 + I2                     ... (i)

where I x

x x
dx1 2

1
2

2 2

2 3
= +

+ +
∫

Let x2 + 2x + 3 = t ⇒ (2x + 2) dx = dt

\ I1 = = = × +−∫∫
1
2

1
2

1
2

21 2 1 2
1

dt
t

t dt t C/ /

= × + + + = + + +1
2

2 2 3 2 32
1

2
1x x C x x C  ... (ii)

Also, I dx

x x

dx

x x
2 2 22 3 2 1 1 3

=
+ +

=
+ + − +

∫∫

=
+ +

∫
dx

x( ) ( )1 22 2   

= + + + + +log|( ) ( ) |x x C1 1 22
2

= + + + +log|( ) |x x x1 2 32 + C2 ... (iii)
Hence from (i), (ii) and (iii), we get

I x x x x x C= + + + + + + + +2 22 3 1 2 3log ( )

where C = C1 + C2

22. Let I x
x x

dx= +

− −∫
3

2 52  

Put x A d
dx
x x B+ = − −





 +3 2 52( )

= A(2x – 2) + B ... (i)
Comparing the coefficient of x in (i), we get

1 = 2A  ⇒   A = 1
2   

Comparing the constant terms in (i), we get
3 = B – 2A
⇒ 3 = B – 1   ⇒   B = 4

∴ =
− +

− −∫I
x

x x
dx

1
2

2 2 4

2 52

( )

= −

− −
+

− −∫ ∫
1
2

2 2
2 5

4
2 52 2

x
x x

dx dx
x x

Let I I I= +1
2

41 2
 ... (ii)

where I x
x x

dx1 2
2 2

2 5
= −

− −∫

Put x2 – 2x – 5 = t   ⇒  (2x – 2) dx = dt

∴ = = + = − − +∫I dt
t

t C x x C1 1
2

12 5log| | log| |   ... (iii)

and I
dx

x x
dx

x
2 2 22 5 1 6

=
− −

=
− −∫∫ ( )  

=
− −

= − −
− +

+∫
dx

x
x
x

C
( ) ( )

log
1 6

1
2 6

1 6
1 62 2 2   ... (iv)

Hence from (ii), (iii) and (iv), we get

I x x= − −1
2

2 52log|( )| + − −
− +

+2
6

1 6
1 6

log x
x

C

23. Let I x

x x
dx= +

+ +
∫

5 3

4 102

Put 5 3 4 102x A d
dx
x x B+ = + +





+( )

⇒ 5x + 3 = A(2x + 4) + B       ... (i)
Comparing the coefficients of x in (i), we get
5 = 2A   ⇒   A = 5/2
Comparing the constant terms in (i), we get
3 = 4A + B  ⇒  B = –7

∴ =
+ + −

+ +
∫I

x

x x
dx

5
2

2 4 7

4 102

( ) ( )

= +

+ +
−

+ +
∫ ∫

5
2

2 4

4 10
7

4 102 2

x

x x
dx dx

x x

= −5
2

71 2I I (say)
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∴ = −I I I5
2

71 2  ... (ii)

Now,   I x

x x
dx1 2

2 4

4 10
= +

+ +
∫

Put x2 + 4x + 10 = t   ⇒   (2x + 4) dx = dt

∴ = = = +−∫∫I dt
t

t dt t C1
1 2

12/

= + + +2 4 102
1x x C  ... (iii)

and I dx

x x

dx

x
2 2 2 24 10 2 6

=
+ +

=
+ +

∫∫
( ) ( )

= + + + + +log ( ) ( )x x C2 2 62 2
2

= + + + + +log x x x C2 4 102
2  ...(iv)

Hence from (ii), (iii) and (iv), we get

I x x= + +5 4 102 − + + + + +7 2 4 102log x x x C

24. (B): Let I dx
x x

dx
x

=
+ +

=
+ +∫ ∫2 22 2 1 1( )

= + +−tan ( )1 1x C

25. (B) : Let I dx

x x

dx

x x
=

−
=

− +
∫ ∫

9 4

1
2 9

4
2 2

=
− −





=




 − − + 

















∫
1
2 9

4

1
2

9
8

9
4

9
8

2 2
2

2

dx

x x

dx

x x

∫∫

=




 − −





=
−















+−∫
1
2 9

8
9
8

1
2

9
8

9
8

2 2
1dx

x

x
Csin

= −



 +−1

2
8 9

9
1sin x C

 

EXERCISE - 7.5

1. Let I
x dx

x x
=

+ +∫ ( ) ( )1 2

Let x
x x

A
x

B
x( )( )+ +

=
+

+
+1 2 1 2

⇒ x = A(x + 2) + B(x + 1) ...(i)
Putting x = –1 in (i), we get
– 1 = A(–1 + 2)   ⇒  A = –1
Putting x = – 2 in (i), we get
– 2 = B(–2 + 1)   ⇒   B = 2

∴
+ +

=
−
+

+
+

x
x x x x( )( )1 2

1
1

2
2

∴ =
+ +

= −
+

+
+





∫ ∫I x

x x
dx

x x
dx

( )( )1 2
1
1

2
2  

= −
+

+
+∫ ∫

1
1

2
2x

dx
x

dx

= − + + + +log| | log| |x x C1 2 2
= – log |x + 1| + log |x + 2|2 + C 

=
+
+

+log
( )x
x

C
2
1

2

2. Let I
dx

x
=

−∫ 2 9
 

Let 1
9

1
3 3 3 32x x x

A
x

B
x−

=
− +

=
−

+
+( )( )

⇒ 1 = A(x + 3) + B(x – 3) ...(i)

Putting x = 3 in (i), we get 1 = A(3 + 3) 

⇒ =A 1
6

Putting x = – 3 in (i), we get 1 = B(–3 – 3) 

⇒ = −B 1
6

∴
−

=
−

−
+





∫ ∫

dx
x x x

dx2 9
1
6

1
3

1
3   

= − − + +1
6

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

= −
+

+1
6

3
3

log x
x

C  

3.  Let I
x dx

x x x
=

−
− − −∫

( )
( ) ( ) ( )

3 1
1 2 3

 
Let 3 1

1 2 3 1 2 3
x

x x x
A
x

B
x

C
x

−
− − −

=
−

+
−

+
−( )( )( )

⇒ 3x – 1 = A(x – 2) (x – 3) + B(x – 1)(x – 3) 
     + C(x – 1) (x – 2)  ...(i)
Putting x = 1 in (i), we get
3 – 1 = A(1 – 2) (1 – 3)   
⇒  2 = A (–1) (–2)  ⇒  A = 1
Putting x = 2 in (i), we get
6 – 1 = B(2 – 1) (2 – 3)   
⇒  5 = B(1) (–1)  ⇒  B = –5
Putting x = 3 in (i), we get
9 – 1 = C(3 – 1) (3 – 2)  
⇒  8 = C(2) (1) ⇒ C = 4

∴ −
− − −

=
−

−
−

+
−

3 1
1 2 3

1
1

5
2

4
3

x
x x x x x x( )( )( )

∴ −
− − −∫

3 1
1 2 3
x

x x x
dx

( )( )( )

 
=

−
−

−
+

−∫ ∫∫
1

1
5 1

2
4

3x
dx

x
dx dx

x
= log|x – 1| – 5log|x – 2| + 4 log |x – 3| + C
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4.  Let I xdx
x x x

=
− − −∫ ( ) ( ) ( )1 2 3

Let x
x x x

A
x

B
x

C
x( )( )( )− − −

=
−

+
−

+
−1 2 3 1 2 3

⇒ x = A(x – 2) (x – 3) + B(x – 1) (x – 3) 
     + C(x – 1) (x – 2)   ...(i)
Putting x = 1 in (i), we get

1 = A(1 – 2) (1 – 3) ⇒ =A 1
2

Putting x = 2 in (i), we get
2 = B(2 – 1) (2 – 3)   ⇒ B = – 2
Putting x = 3 in (i), we get

3 = C (3 – 1) (3 – 2)  ⇒ =C 3
2

 ∴ − − −
=

−
−

−
+

−
x

x x x x x x( )( )( ) ( ) ( )1 2 3
1

2 1
2

2
3

2 3

∴
− − −∫

x
x x x

dx
( )( )( )1 2 3

 =
−

−
−

+
−∫∫∫

1
2 1

2
2

3
2 3

dx
x

dx
x

dx
x

= − − −1
2

1 2 2log| | log| |x x + − +3
2

3log| |x C

5.  Let I x
x x

dx=
+ +∫

2
3 22  

Let 2
3 2

2
1 2 1 22

x
x x

x
x x

A
x

B
x+ +

=
+ +

=
+

+
+( )( )

⇒ 2x = A(x + 2) + B(x + 1) ...(i)
Putting x = – 1 in (i), we get
2 (–1) = A(–1 + 2) ⇒ A = – 2
Putting x = – 2 in (i), we get
2 (–2) = B(–2 + 1) ⇒ B = 4

∴
+ +

= −
+

+
+

2
3 2

2
1

4
22

x
x x x x   

⇒
+ +

= −
+

+
+∫ ∫∫

2
3 2

2
1

4
22

x
x x

dx dx
x

dx
x

= –2 log |x + 1| + 4 log|x + 2| + C

6.  Since 
1
1 2

1
2

2 2

2
−
−

= −
−

x
x x

x
x x( )

 is an improper fraction,

therefore we convert it into a proper fraction by long 
division method, we get

x
x x

x

x x

2

2 2
1

2
1
2

2
1

2
−
−

= +
−

−

⇒ − +

− +
= + −

−∫∫ ∫
( )1

2
1
2

1
2

2
2

2

2 2
x

x x
dx dx x

x x
dx

Now, x
x x

x
x x

A
x

B
x

−

−
= −

−
= +

−
2

2
2

2 1 2 12 ( )

⇒ x – 2 = A(2x – 1) + Bx ...(i)
Putting x = 0 in (i), we get

–2 = A(–1) ⇒ A = 2

Putting x = 1
2

in (i), we get

1
2

2 1
2

− = ( )B  ⇒ 1 – 4 = B ⇒ B = – 3

∴ −
−

= −
−

= +
−

x
x x x x x x

2
2

2 3
2 1

2 3
1 22

We have

1
1 2

1
2

1 1
2

2 3
1 2

2−
−

= + +
−





∫ ∫∫

x
x x

dx dx
x x

dx
( )

= + − − +1
2

3
4

1 2x x x Clog| | log| |

7.  Let I
x dx

x x
=

+ −∫ ( ) ( )2 1 1
 

Let x
x x

A
x

Bx C
x( )( )2 21 1 1 1+ −

=
−

+ +

+

⇒ x = A (x2 + 1) + (Bx + C) (x – 1) ...(i)
Putting x = 1 in (i), we get

1 = A(1 + 1) ⇒ =A 1
2

Comparing coefficient of x2 in (i), we get

0 = A + B ⇒ = −B 1
2

Putting x = 0  in (i), we get

0 =  A – C ⇒ =C 1
2

∴
+ −

=
−

+
− +

+













∫∫

x
x x

dx
x

x

x
dx

( )( )
/

2 21 1
1 2

1

1
2

1
2

1

=
−

−
+

+
+∫∫∫

1
2 1

1
2 1

1
2 12 2

dx
x

x
x

dx dx
x

=
−

−
+

+
+∫ ∫∫

1
2 1

1
4

2

1
1
2 12 2

dx
x

xdx

x
dx
x

= | − | − + + +−1
2

1 1
4

1 1
2

2 1log log( ) tanx x x C

8. Let x
x x

A
x

B
x

C
x( ) ( ) ( )− +

=
−

+
−

+
+1 2 1 1 22 2  

⇒ x = A(x – 1)(x + 2) + B(x + 2) + C(x – 1)2  ...(i)
 Comparing coefficient of x2 on both sides of (i), we get
0 = A + C
Putting x = –2 in (i), we get

–2 = C(–2 – 1)2 ⇒ = −C 2
9

 ⇒ = − =A C 2
9

Putting x = 1 in (i), we get

1 = B(1 + 2) ⇒ =B 1
3

∴
− +∫
x

x x
dx

( ) ( )1 22
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=
−

+
−

−
+∫ ∫ ∫

2
9 1

1
3 1

2
9 22( ) ( ) ( )x

dx
x

dx
x

dx

= − + × −
−

− + +
−2

9
1 1

3
1
1

2
9

2
1

log| | ( ) log| |x x x C

= −
+

−
−

+2
9

1
2

1
3 1

log
( )

x
x x

C

9. Let I
x

x x x
dx=

+

− − +∫
3 5

13 2

= +

− − −∫
3 5
1 1 12
x

x x x
dx

( ) ( )

= +

− −
= +

+ −∫∫
3 5

1 1
3 5
1 12 2

x
x x

dx x
x x

dx
( )( ) ( )( )

Let 3 5
1 1 1 1 12 2
x

x x
A
x

B
x

C
x

+

− +
=

−
+

−
+

+( ) ( ) ( )

or,  3x + 5 = A(x – 1) (x + 1) + B(x + 1) + C(x – 1)2 ...(i)
Putting x = 0 in (i), we get 5 = –A + B + C   ...(ii)
Putting x = 1 in (i), we get 3 + 5 = 2B

⇒ = =B 8
2

4

Putting x = – 1 in (i), we get
–3 + 5 = C(–1 – 1)2  

⇒ = =C 2
4

1
2

Now putting the values of B and C in (ii), we get

  5 4 1
2

= − + +A  ⇒  A = − = −9
2

5 1
2

∴ +

− +∫
3 5
1 12
x

x x
dx

( ) ( )

= −
−

+
−

+
+∫ ∫∫

1
2 1

4
1

1
2 12

dx
x

dx
x

dx
x( ) ( )

= − − + −
−

+ + +
−1

2
1 4 1

1
1
2

1
1

log| | ( ) log| |x x x C

= +
−

−
−

+1
2

1
1

4
1

log x
x x

C  

10.  Let I
x

x x
dx=

−

− +∫
2 3

1 2 32( ) ( )
 

Let 2 3
1 2 3

2 3
1 1 2 32

x
x x

x
x x x

−
− +

=
−

− + +( )( ) ( )( )( )

     
=

−
+

+
+

+
A
x

B
x

C
x1 1 2 3

⇒ 2x – 3 = A(x + 1)(2x + 3) + B(x – 1)(2x + 3) 
     + C(x – 1)(x + 1)   ...(i)
Putting x = 1 in (i), we get
2(1) – 3 = A(1 + 1) (2 + 3)  ⇒  – 1 = A(2) (5) 

⇒ = −A 1
10

Putting x = –1 in (i), we get
– 2 – 3 = B(–1 – 1) (–2 + 3)  

 ⇒ – 5 = B(–2) (1) ⇒ =B 5
2

Putting x = − 3
2  in (i), we get

− − = − −( ) − +( )3 3 3
2

1 3
2

1C

⇒ − = −( ) −( )6 5
2

1
2

C ⇒ = − × = −C 6 4
5

24
5

∴ −
− +
2 3
1 2 32
x

x x( )( )
= −

−
+

+
−

+
1

10 1
5

2 1
24

5 2 3( ) ( ) ( )x x x

∴ −

− +∫
2 3
1 2 32
x

x x
dx

( )( )

= −
−

+
+

−
+∫∫∫

1
10 1

5
2 1

24
5 2 3

dx
x

dx
x

dx
x

= − −1
10

1log| |x + + −
×

+ +
5
2

1 24
5 2

2 3log| | log| |x x C

= + − −5
2

1 1
10

1log| | log| |x x − + +12
5

2 3log| |x C

11.  Let I x
x x

dx=
+ −∫

5
1 42( ) ( )

Let 5
1 4

5
1 2 22

x
x x

x
x x x( )( ) ( )( )( )+ −

=
+ + −

                    =
+

+
+

+
−

A
x

B
x

C
x1 2 2

⇒ 5x = A(x + 2) (x – 2) + B(x + 1) (x – 2) 
    + C (x + 1) (x + 2) ...(i)
Putting x = –1 in (i), we get

– 5 = A(–1 + 2) (–1 –2) ⇒ =A 5
3

  

Putting x = –2 in (i), we get

– 10 = B(–2 + 1)(–2 – 2) ⇒ = −B 5
2

  

Putting x = 2 in (i), we get

10 = C(2 + 1) (2 + 2)  ⇒ =C 5
6

∴
+ −

=
+

−
+

+
−

5
1 4

5
3 1

5
2 2

5
6 22

x
x x x x x( )( ) ( ) ( ) ( )

∴
+ −∫

5
1 42
x

x x
dx

( )( )
  

     

=
+

−
+

+
−∫∫∫

5
3 1

5
2 2

5
6 2

dx
x

dx
x

dx
x

= + − + + − +
5
3

1 5
2

2 5
6

2log| | log| | log| |x x x C  

12. Let I
x x

x
dx=

+ +

−∫
3

2
1

1
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Since x x
x

3

2
1

1
+ +

−
 is an improper fraction, therefore,

we convert it into a proper fraction by long division 
method.

x2 – 1 x x3 + + 1

x x3 –
+

2x + 1

x

–

x x

x
Q R

D

3

2
1

1

+ +

−
= +

∴ + +
−

= + +
−

x x
x

x x
x

3

2 2
1

1
2 1

1
  ...(i)

Now,  2 1
1

2 1
1 1 1 12

x
x

x
x x

A
x

B
x

+

−
= +

+ −
=

+
+

−( )( )

⇒ 2x + 1 = A(x – 1) + B(x + 1)  ...(ii)
Putting x = – 1 in (ii), we get

–2 + 1 = A(–1 – 1) ⇒ = −
−

=A 1
2

1
2

Putting x = 1 in (ii), we get

2 + 1 = B(1 + 1)  ⇒ =B 3
2

∴ +
−

=
+

+
−

2 1
1

1
2 1

3
2 12

x
x x x( ) ( )

   ...(iii)

From (i) and (iii), we get

x x
x

x
x x

3

2
1

1
1

2 1
3

2 1
+ +

−
= +

+
+

−( ) ( )

∴ + +

−∫
x x
x

dx
3

2
1

1
= +

+
+

−∫∫∫ xdx
dx
x

dx
x

1
2 1

3
2 1   

 = + + + − +x x x C
2

2
1
2

1 3
2

1log| | log| |

13. Let I
x x

dx=
− +∫

2
1 1 2( ) ( )

Let 2
1 1 1 12 2( )( )− +

=
−

+ +

+x x
A
x
Bx C
x

⇒ 2 = A(1 + x2) + (Bx + C) (1 – x) ...(i)
Putting x = 1 in (i), we get
2 = A(1 + 1)   ⇒  A = 1
 Comparing coefficients of x2 on both sides of (i), we get
0 = A – B       ...(ii)
 Comparing coefficients of constant terms on both sides 
of (i), we get
2 = A + C ...(iii)
Put A = 1 in (ii), we get B = 1 
Put A = 1 in (iii), we get C = 1

∴
− +

=
−

+
+

+
2

1 1
1

1
1

12 2( )( )x x x
x

x

∴
− +

=
−

+ +

+





∫ ∫

2
1 1

1
1

1
12 2( )( )x x

dx
x

x
x

dx

   

=
−

+
+

+
+∫∫∫

1
1 1

1
12 2x

dx xdx
x x

dx
 

= − − + + + +−log| | log| | tan1 1
2

1 2 1x x x C

14. Let I
x

x
dx=

−

+∫
3 1

2 2( )
 

Let 3 1
2 2 22 2

x
x

A
x

B
x

−

+
=

+
+

+( ) ( )

⇒ 3x – 1 = A(x + 2) + B ...(i)
Comparing coefficients of x in (i), we get A = 3 
 Comparing the coefficients of constant terms in (i), we 
get
2A + B = –1 ...(ii)
Put A = 3 in (ii), we get 6 + B = –1 ⇒ B = –7

∴ −
+

=
+

+ −
+

3 1
2

3
2

7
22 2

x
x x x( ) ( )   

⇒ −

+
=

+
−

+∫ ∫∫
3 1

2
3

2
7

22 2
x
x

dx dx
x

dx
x( ) ( )

= + − +
−









 +

−
3 2 7 2

1

1
log| | ( )x x C

= + +
+

+3 2 7
2

log| |x
x

C

15. Let I
x

dx=
−∫

1
14  

Let 1
1

1
1 1 14 2x x x x−

=
+ − +( )( )( )

=
+

+
−

+ +

+

A
x

B
x

Cx D
x1 1 12

⇒ 1 = A(x – 1) (x2 + 1) + B(x + 1) (x2 + 1) + (Cx + D) 
(x + 1) (x – 1)      ...(i)
Putting x = –1 in (i), we get

1 = A(–1 – 1)(1 + 1)  ⇒  1 = A(– 4) ⇒ = −A 1
4

Putting x = 1 in (i), we get

1 = B (1 + 1) (1 + 1)   ⇒  1 = B(2)(2) ⇒ =B 1
4

 Comparing coefficients of x3 and constant term in (i) on 
both sides, we get 
A + B + C = 0 and – A + B – D = 1

⇒ − + + = ⇒ =1
4

1
4

0 0C C
    

and 1
4

1
4

1 1
2

+ − = ⇒ = −D D

∴
−

= −
+

+
−

+ −
+

1
1

1
4 1

1
4 1

1
2 14 2x x x x( ) ( ) ( )

∴
−

= −
+

+
−∫ ∫ ∫

1
1

1
4 1

1
4

1
14x

dx dx
x x

dx
 
−

+∫
1
2

1
12( )x
dx
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= − + + − − +−1
4

1 1
4

1 1
2

1log| | log| | tanx x x C

= −
+

− +−1
4

1
1

1
2

1log tanx
x

x C

16.  Let I dx
x xn

=
+∫ ( )1

 

=
⋅ +

=
+

−

−

−

∫ ∫
x

x x x
dx x

x x
dx

n

n n

n

n n

1

1

1

1 1( ) ( )

Put xn = t   ⇒  nxn–1 dx = dt 

∴ =
+∫I

n
dt

t t
1

1( )

Let 1
1 1t t

A
t

B
t( )+

= +
+

⇒ 1 = A(t + 1) + Bt ...(i)
Putting t = 0 in (i), we get  
1 = A(0 + 1) ⇒ A = 1
Putting t = –1 in (i), we get  
1 = B(–1) ⇒ B = – 1

∴
+

= −
+





∫∫

dx
x x n t t

dtn( )1
1 1 1

1

= − + +1 1
n

t t C(log| | log| |)
  

=
+

+ =
+

+1
1

1
1n

t
t

C
n

x
x

C
n

nlog log   

17. Let I
x dx

x x
=

− −∫
cos

( sin ) ( sin )1 2

Put sinx = t   ⇒  cosx dx = dt ...(i)

∴
− −

=
− −∫ ∫

cos
( sin )( sin ) ( )( )

x
x x

dx
t t

dt
1 2

1
1 2

Let 1
1 2 1 2( )( )− −

=
−

+
−t t

A
t

B
t

⇒ 1 = A(2 – t) + B(1 – t) ...(ii)
Putting t = 1 in (ii), we get
1 = A(2 – 1)  ⇒  A = 1
Putting t = 2 in (ii), we get B = –1

∴
− −

=
−

−
−∫ ∫∫

cos
( sin )( sin )

xdx
x x t

dt dt
t1 2

1
1 2

= − − + − +log| | log| |1 2t t C

= −
−

+ = −
−

+log log sin
sin

2
1

2
1

t
t

C x
x

C    [using (i)]

18. Let I x x
x x

dx= + +

+ +∫
( )( )
( )( )

2 2

2 2
1 2
3 4

Let thenx t
x x

x x
t t
t t

2
2 2

2 2
1 2

3 4
1 2
3 4

=
+ +

+ +
= + +

+ +
=,

( ) ( )

( ) ( )
( )( )
( )( )

tt t
t t

2

2
3 2

7 12
+ +

+ +

= + − −
+ +





 = − +

+ +






1 4 10
7 12

1 4 10
3 42

t
t t

t
t t( )( )

Let 4 10
3 4 3 4
t

t t
A
t

B
t

+
+ +

=
+

+
+( )( )

⇒ 4t + 10 = A(t + 4) + B(t + 3) ...(i)
Putting t = – 3 in (i), we get
4(–3) + 10 = A(–3 + 4) ⇒ A = – 2
Putting t = – 4 in (i), we get
4(–4) + 10 = B(–4 + 3) ⇒ B = 6

∴ + +

+ +
= − −

+
+

+






( )( )
( )( )
x x
x x t t

2 2

2 2
1 2
3 4

1 2
3

6
4

= +
+

−
+







1 2
3

6
42 2x x

 ∴ = +
+

−
+









∫I

x x
dx1 2

3
6

42 2        

= + 





− 



 +− −x x x C2

3 3
6
2 2

1 1tan tan
     

= + − +− −x x x C2
3 3

3
2

1 1tan tan

19. Let I x
x x

dx=
+ +∫

2
1 32 2( )( )

Put x2 = y  ⇒  2x dx = dy   

∴ =
+ +∫I dy
y y( )( )1 3

Let 1
1 3 1 3( )( )y y

A
y

B
y+ +

=
+

+
+

⇒ 1 = A(y + 3) + B(y + 1) ...(i)

Putting y = –1 in (i), we get 1 2 1
2

= ⇒ =A A  

Putting y = –3 in (i), we get

1 2 1
2

= − ⇒ = −B B

⇒
+ +

=
+

−
+

1
1 3

1
2 1

1
2 3( )( ) ( ) ( )y y y y

∴ =
+

−
+





∫I

y y
dy1

2 1
1

2 3( ) ( )

=
+

−
+∫∫

1
2 1

1
2 3

dy
y

dy
y

= + − + +1
2

1 1
2

3log| | log| |y y C

=
+
+

+ = +

+
+1

2
1
3

1
2

1
3

2

2log logy
y

C x
x

C

20. Let I
x x

dx x dx
x x

=
−

=
−∫ ∫

1
1

1
4

4
14

3

4 4( ) ( )
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Put x4 = t  ⇒  4x3 dx = dt

\ I dt
t t

=
−∫

1
4 1( )

Let 1
1 1t t

A
t

B
t( )−

= +
−

⇒ 1 = A(t – 1) + Bt ...(i)
Putting t = 0 in (i), we get
1 = A (–1) ⇒  A = –1
Putting t = 1 in (i), we get
1 = B(1)   ⇒   B = 1

∴
−

=
− + 1

−
1

1
1

1t t t t( )

∴ = − +
−





∫I

t t
dt1

4
1 1

1  

= − + − +1
4

1( log| | log| |)t t C

  = − + = − +1
4

1 1
4

14

4log logt
t

C x
x

C

21.  Let I
e

dxx=
−∫
1

1
Put ex = t ⇒ ex dx = dt  ⇒ =dx dt

t
  

∴ =
−∫I dt

t t( )1

Let 1
1 1t t

A
t

B
t( )−

= +
−

⇒ 1 = A(t – 1) + Bt     ...(i)
Putting t = 1 in (i), we get B = 1
Putting t = 0 in (i), we get  1 = A(0 – 1) + B(0)  
⇒   A = – 1

∴
−

= − +
−

1
1

1 1
1t t t t( )

∴ = − +
−





∫I

t t
dt1 1

1
 

= – log |t| + log |t – 1| + C 
= – log |ex| + log |ex  – 1| + C 

= − +log e
e

C
x

x
1

  

22.  (B) : Let I x
x x

dx
x x

dx=
− −

= −
−

+
−





∫ ∫( )( )1 2

1
1

2
2

Let x
x x

A
x

B
x( )( )− −

=
−

+
−1 2 1 2

⇒  x = A(x – 2) + B(x – 1) ...(i)
Putting x = 2 in (i), we get
2 = A(0) + B(2 – 1) ⇒  B = 2
Putting x = 1 in (i), we get

1 = A(1 – 2) + B(0) ⇒ A = – 1

∴
− −

= −
−

+
−

x
x x x x( )( )1 2

1
1

2
2

∴ = −
−

+
−





∫I

x x
dx1

1
2

2

= − − + − +

= −
−

+

log log

log ( )

x x C

x
x

C

1 2 2

2
1

2

23.  (A) : Let 1
1 12 2x x

A
x

Bx C
x( )+

= + +

+

⇒ 1 = A(x2 + 1) + (Bx + C)x ...(i)
Putting x = 0 in (i), we get, A = 1
 Comparing coefficients of x2 in (i) on both sides, we get
0 = A + B ⇒ B = –1
 Comparing coefficients of x in (i) on both sides, we get 
C = 0

∴
+

= + −

+









∫ ∫

1
1

1
12 2x x

dx
x

x
x

dx
( )

  

= − +( ) +log| | logx x C1
2

12

EXERCISE - 7.6

1. Let I x xdx= ∫ sin

= − 



∫ ∫∫x xdx d

dx
x xdx dxsin ( ) sin

= − − − = − + ∫∫x x x dx x x xdx( cos ) ( cos ) cos cos1

= − + +x x x Ccos sin

2. Let I x xdx= ∫ sin3

= −



 − −



∫x x d

dx
x x dxcos ( ) cos3

3
3

3

= − + ∫
x x xdxcos cos3

3
1
3

3 = − + +x x x Ccos . sin3
3

1
3

3
3

= − + +1
3

3 1
9

3x x x Ccos sin

3. Let I x e dxx= ∫ 2

= − ⋅



∫∫∫x e dx d

dx
x e dx dxx x2 2( )

= − ⋅ ∫x e x e dxx x2 2

= − ∫x e xe dxx x2 2

= − − ⋅













∫∫∫x e x e dx d

dx
x e dxx x x2 2 ( )

= − − ∫x e xe e dxx x x2 2
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= − + +x e xe e Cx x x2 2 2

= − + +e x x Cx ( )2 2 2

4. Let I x xdx= ∫ log

= − 



∫ ∫∫log (log )x xdx

d
dx

x x dx dx

=




 − ⋅





∫log x

x
x

x
dx

2 2

2
1

2

= − ∫
x

x xdx
2

2
1
2

log

= − × + = − +x x x C x x x C
2 2 2

2
2

1
2 2 2

1
4

log log

5. Let I x xdx= ∫ log 2

= ⋅ −




∫(log ) (log )2

2
2

2

2 2
x x d

dx
x x dx

= ⋅ −




∫log( )2

2
2

2 2

2 2
x x

x
x dx

= − ∫
x x xdx

2

2
2 1

2
log( )

= − ⋅ +x x x C
2 2

2
2 1

2 2
log( )

= − +x x x C
2 2

2
2

4
log( )

6. Let I x xdx= ∫ 2 log

=




 − 
















∫log( ) (log )x x d
dx

x x dx
3 3

3 3

= − ∫
x x x dx

3
2

3
1
3

log( )

= − × + = − +x x x C x x x C
3 3 3 3

3
1
3 3 3 9

log( ) log( )

7. Let I x xdx x xdx= = ⋅− −∫ ∫sin sin1 1

=




 − ⋅







− −∫sin . (sin )1
2

1
2

2 2
x x d

dx
x x dx

= ⋅




 −

−
⋅− ∫sin 1

2

2

2

2
1

1 2
x x

x

x dx

= −
−

= −− −∫
x x x

x
dx x x I

2
1

2

2

2
1

12
1
2 1 2

1
2

sin sin

⇒ = −−I x x I
2

1
12

1
2

sin  ... (i)

where  I x

x
dx1

2

21
=

−
∫

Put x = sin q  ⇒  dx = cosq dq

∴ =
−

=∫ ∫I d d1

2

2

2

1

sin

sin
cos sin

cos
.cosθ

θ
θ θ θ

θ
θ θ

= = −∫∫ sin ( cos )2 1
2

1 2θ θ θ θd d

= − = − +∫∫
1
2

1
2

2 1
2

1
2

2
2

d d Cθ θ θ θ θcos sin

= − +1
2

1
2

θ θ θsin cos C = − − +−1
2

1
2

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

[ sin cos sin ]Q θ θ θ= ⇒ = − = −x x1 12 2

From (i) and (ii), we get

I x x= −
2

1
2

sin − − −





+−1
2

1
2

1
2

11 2sin x x x C

= ⋅ − +
−

+−1
4

2 1
1
4

1 2
2

sin ( )x x
x x

C
 

8. Let I x xdx= −∫ tan 1

= − 











− − ∫∫∫tan (tan ) ( )1 1x x dx d
dx

x x dx dx

= tan .− 



 −

+∫1
2

2

2

2
1

1 2
x x

x
x dx

= −
+

− ∫
x x x

x
dx

2
1

2

22
1
2 1

tan

= − + −

+
− ∫

x x x
x

dx
2

1
2

22
1
2

1 1
1

tan

= − −
+







− ∫
x x

x
dx

2
1

22
1
2

1 1
1

tan

= − − +− −x x x x C
2

1 1
2

1
2

tan ( tan )

= − + +− −x x x x C
2

1 1
2

1
2

1
2

tan tan

9. Let I x xdx x x dx= = ⋅− −∫∫ cos cos1 1

= ⋅ − 





− − ∫∫∫cos (cos )1 1x x dx d
dx

x x dx dx

=




 − −

−







− ∫cos 1
2

2

2

2
1

1 2
x x

x

x dx

= +
−

− ∫
x x x

x
dx

2
1

2

22
1
2 1

cos

\ I x x I= +−
2

1
12

1
2

cos  ... (i)

where I x

x
dx1

2

21
=

−
∫  
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Put x = cosq  ⇒  dx = – sinq dq

∴ = −

−
∫I d1

2

21

cos ( sin )

cos

θ θ

θ
θ

= − = − +∫ ∫cos ( cos )2 1
2

1 2θ θ θ θd d

= − +( )+1
2

2
2

θ
θsin C

= − + ×( ) +1
2

1
2

2θ θ θsin cos C

= − + − +1
2

1 2( cos cos )θ θ θ C
 

= − + − +−1
2

11 2(cos )x x x C  ... (ii)

From (i) and (ii), we get 

I x x x x C= − − − +
−

( ) cos2 1
4 4

12
1

2

10. Let I x dx= −∫ (sin )1 2

Put sin–1x = q  
⇒  x = sin q ⇒ dx = cosq dq

∴ = ∫I dθ θ θ2 cos  

= − ⋅



∫∫∫θ θ θ

θ
θ θ θ θ2 2(cos ) ( ) cosd d

d
d d

= − ∫θ θ θ θ θ2 2(sin ) (sin )d

= − ∫θ θ θ θ θ2 2sin sin d

= − ⋅ − − ⋅ − ∫θ θ θ θ θ θ2 2 1sin ( cos ) ( cos )d

= + − ∫θ θ θ θ θ θ2 2 2sin cos cos d

= + − − +θ θ θ θ θ2 22 1 2sin sin sin C

= + − − +− −x x x x x C(sin ) sin1 2 1 22 1 2

11. Let I x x

x
dx=

−

−

∫
cos 1

21
Put cos–1 x = t    

⇒  
−

−
=1

1 2x
dx dt    

∴ = −∫I t tdtcos

= − − ⋅









∫∫∫t t dt d

dt
t t dt dtcos ( ) cos

= − + = − − +∫t t tdt t t t Csin sin sin cos

= − − − +t t t C1 2cos cos = − − − +−cos 1 21x x x C

= − − + +−[cos ]1 21x x x C

12. Let I x xdx= ∫ sec2

= − ⋅



∫∫∫x x dx d x

dx
x dx dxsec ( ) sec2 2

  

= − ∫x x xdx(tan ) .tan1  = x tanx + log|cosx|+ C

13. Let I xdx x dx= =− −∫∫ tan tan .1 1 1

= − ⋅





− − ∫∫∫tan (tan )1 11 1x dx d
dx

x dx dx
   

= −
+







− ∫tan .1
2

1
1

x x
x

xdx

= −
+

− ∫x x x
x
dxtan 1

2
1
2

2
1

 = − + +−x x x Ctan log1 21
2

1

14. Let I x x dx x xdx= = ∫∫ (log ) (log ) .2 2

= − ⋅



∫∫∫(log ) (log )x xdx d

dx
x x dx dx2 2

= − ⋅∫
x x x xdx

2
2

2
(log ) (log )

  

= − ⋅ − ⋅








∫

x x x x
x
x dx

2
2

2 2

2 2
1

2
(log ) (log )

= − + ∫
x x x x xdx

2
2

2

2 2
1
2

(log ) log

= − + ⋅ +x x x x x C
2

2
2 2

2 2
1
2 2

(log ) log

= − + +x x x x x C
2

2
2 2

2 2 4
(log ) log

15. Let I x xdx= +∫ ( )log2 1

= ⋅ +∫ log ( )x x dx2 1

= ⋅ + − ⋅ +



∫ ∫∫log ( ) (log ) ( )x x dx d

dx
x x dx dx2 21 1

= ⋅ +




 − +





∫logx x x

x
x x dx

3 3

3
1

3

= +




 − +





∫

x x x x dx
3 2

3 3
1log

= +




 − − +x x x x x C

3 3

3 9
log

16. Let I e x x dxx= +∫ (sin cos )

Put ex sinx = t   ⇒  (ex cosx + sinx ex) dx = dt
⇒ ex(sinx + cosx) dx = dt

∴ = = + = +∫I dt t C e x Cx sin

17. Let =I xe
x
dx

x

( )1 2+∫
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⇒ = + −

+









∫I e x

x
dxx 1 1

1 2( )

⇒ =
+

−
+









∫I e

x x
dxx 1

1
1

1 2( )

=
+

+
+



















∫ e
x

d
dx x

dxx 1
1

1
1

= ⋅
+

+e
x

Cx 1
1

 Q e f x f x dx e f x Cx x( ( ) ( )) ( )∫ + ′ = +





18. Let I e x
x
dx

x
= +

+∫
( sin )

cos
1

1

⇒ =
+















= +
∫ ∫I e

x x

x
dx e x xx x

1 2
2 2

2
2

1
2 2 22

2
sin cos

cos
sec tan



dx

I e x x dxx= +



∫ tan sec

2
1
2 2

2

 

= + 



















∫ e

x d
dx

x dxx tan tan
2 2

= ⋅ 



 +e x Cx tan

2
 Q e f x f x dx e f x Cx x( ( ) ( )) ( )+ ′ = +



∫

19. Let I e
x x

dxx= −



∫

1 1
2

           

= + 















∫ e

x
d
dx x

dxx 1 1
  = × + = +e

x
C e

x
Cx

x1

  
Q e f x f x dx e f x Cx x( ( ) ( )) ( )∫ + ′ = +





20. Let I x e
x

dx
x

= −

−∫
( )
( )

3
1 3

=
− −

−∫
e x

x
dx

x(( ) )

( )

1 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( ( ) ( )) ( )+ ′ = +



∫

21. Let I e x dxx= ∫ 2 sin

= − ⋅



∫ ∫∫e x dx d

dx
e x dx dxx x2 2sin ( ) sin

 
= − − −∫e x e x dxx x2 22( cos ) ( cos )

= − + ∫e x e x dxx x2 22cos cos

= − +e xx2 2cos  e xdx d
dx
e xdx dxx x2 2cos ( ) cos∫ ∫∫− ⋅











= − + − ∫e x e x e xdxx x x2 2 22 4cos sin sin

= − − +e x x I Cx2
12 4( sin cos )

\ 5I = e2x (2sinx – cosx) + C1

⇒ = − + =I e x x C C
Cx2

1
5

2
5

( sin cos ) , where   

22. Let I x
x

dx=
+







−∫ sin 1
2

2
1

    

Put x = tan t  ⇒  dx = sec2tdt 

∴ =
+







−∫I t
t

tdtsin tan
tan

sec1
2

22
1

= −∫ sin (sin )sec1 22t tdt

= = ∫∫ 2 22 2t t dt t tdtsec sec

= − ⋅









∫∫∫2 2 2t t dt d

dt
t t dt dtsec ( ) sec

= −



∫2 1t t t dttan .tan

= + +2 2t t t Ctan log|cos |

= +
+

+−2 2 1

1
1

2
tan . logx x

x
C

 
Q cos

sec tan
t

t t x
= =

+
=

+













1 1

1

1

12 2

= + + +− −
2 2 11 2

1
2x x x Ctan log ( )

= + −



 + +−2 2 1

2
11 2x x x Ctan log| |

= − + +−2 11 2x x x Ctan log

23. (A) : Let I x e dxx= ∫ 2 3

Put x3 = t ⇒ 3x2 dx = dt     

∴ = = + = +∫I e dt e C e Ct t x1
3

1
3

1
3

3

24. (B): ex∫ (secx + secx tanx) dx 

= e x d
dx

x e x Cx xsec (sec ) sec+





= +∫

   Q e f x f x e f x Cx x( ( ) ( )) ( )+ ′ = +



∫

EXERCISE - 7.7

1. Let I x dx x dx= − = −∫∫ 4 22 2 2( )
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= − + 











+−x x x C
2

2 4
2 2

2 2 1( ) sin

 
Q a x dx x a x a x

a
C2 2 2 2

2
1

2 2
− = − + 



 +









∫ −sin

= − + 



 +−x x x C4

2
4
2 2

2
1sin

= − + 



 +−x x x C4

2
2

2

2
1sin

2. 1 4 2 1
4

2 2− = −∫∫ x dx x dx

= 



 −∫2 1

2

2
2x dx

= − + 













 +−2

2
1
4

1
8 1 2

2 1x x x Csin
/

    
Q a x dx x a x a x

a
C2 2 2 2

2
1

2 2
− = − + +









−∫ sin

= − + +−x x x C1 4
2

1
4

2
2

1sin ( )

3. Let I x x dx= + +∫ 2 4 6

= + + + = + +∫ ∫x x dx x dx2 2 24 4 2 2 2( ) ( )

= + + +x x2
2

2 22( )      

+ + + + + +2
2

2 2 22log ( ) ( )x x C

  

Q a x dx x a x

a x a x C

2 2 2 2

2
2 2

2

2

+ = +

+ + + +



















∫

log ( )

= + + +x x x2
2

4 62
+ + + + + +log ( )x x x C2 4 62

4. Let I  = x x dx2 4 1+ +∫
= + + −∫ ( )x x dx2 4 4 3

= + −∫ ( ) ( )x dx2 32 2

= + + −x x2
2

2 32( )  − + + + − +3
2

2 2 32log ( ) ( )x x C

  

Q x a dx x x a

a x x a C

2 2 2 2

2
2 2

2

2

− = −

− + − +



















∫

log

= + + +x x x2
2

4 12 − + + + + +3
2

2 4 12log ( )x x x C

5. Let I = 1 4 2− −∫ x x dx

= − + + +∫ 1 4 4 42( )x x dx

= − +∫ 5 2 2( )x dx = ( ) ( )5 22 2− +∫ x dx

= + − + + +





+−x x x C2
2

5 2 5
2

2
5

2 1( ) sin

  
Q a x dx x a x a x

a
C2 2 2 2

2
1

2 2
− = − + +









−∫ sin

= + − − + +





+−x x x x C2
2

1 4 5
2

2
5

2 1sin

6. Let I = x x dx2 4 5+ −∫
= + + −∫ ( )x x dx2 4 4 9  = + −∫ ( ) ( )x dx2 32 2

=
+

+ −
x

x
2

2
2 32 2( ) ( ) − + + + − +9

2
2 2 32 2log ( ) ( ) ( )x x C

  Q x a dx x x a

a x x a C

2 2 2 2

2
2 2

2

2

− = −

− + − +



















∫

log

= + + −x x x2
2

4 52 − + + + − +9
2

2 4 52log x x x C

7. Let I = 1 3 2+ −∫ x x dx

= − −∫ 1 32( )x x dx

= − − +



 +∫ 1 3 9

4
9
4

2x x dx

=




 − −



∫

13
2

3
2

2 2
x dx

=
−

⋅ − −



 +

−





























−

x
x

x3
2

2
13
4

3
2

13
8

3
2

13
2

2
1sin




+ C

     
Q a x dx x a x a x

a
C2 2 2 2

2
1

2 2
− = − + +









−∫ sin

= − + − + −





+−2 3
4

1 3 13
8

2 3
13

2 1x x x x Csin

8. Let I = x x dx2 3+∫

= +



 − 



∫ x dx3

2
3
2

2 2
= +



 − 



∫ x dx3

2
3
2

2 2
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=
+( )

+( ) −
x

x

3
2

2
3
2

9
4

2

  
− +



 + +



 − +9

8
3
2

3
2

9
4

2
log x x C

 

Q x a dx x x a

a x x a C

2 2 2 2

2
2 2

2

2

− = −

− + − +



















∫

log

= + + − + + + +2 3
4

3 9
8

3
2

32 2x x x x x x Clog

9. Let I x dx x dx= + = +∫∫ 1
9

1
3

9
2

2

= +∫
1
3

32 2x dx

= + + + +





+1
3 2

9 9
2

92 2x x x x Clog  
 

Q a x dx x a x a x a x C2 2 2 2
2

2 2
2 2

+ = + + + + +








∫ log 

= + + + + +x x x x C
6

9 3
2

92 2log

10. (A) : Let I x dx= +∫ 1 2

= + + + + +x x x x C
2

1 1
2

12 2log

Q a x dx x a x a x a x C2 2 2 2
2

2 2
2 2

+ = + + + + +








∫ log ( )

11. (D) : Let I x x dx= − +∫ 2 8 7

= − −∫ ( )x dx4 32 2

= − − +x x x4
2

8 72 − − + − + +9
2

4 8 72log ( )x x x C

Q x a dx x x a a x x a C2 2 2 2
2

2 2
2 2

− = − − + − +








∫ log

EXERCISE - 7.9

1. ( )x dx x x+ = +










− −
∫ 1

2

2

1

1

1

1

= − − + − −1
2

1 1 1 12 2[( ) ( ) ] [ ( )]

= − + + = + =1
2

1 1 1 1 1
2

0 2 2( ) ( ) ( )

2. 1 3 2 3
22

3

2
3

x
dx x∫ = = − =[log ] log log log

3. ( )4 5 6 93 2

1

2
x x x dx− + +∫

= ⋅ − ⋅ + ⋅ +






4
4

5
3

6
2

9
4 3 2

1

2
x x x x

= − − − + − + −( ) ( ) ( ) ( )2 1 5
3

2 1 3 2 1 9 2 14 4 3 3 2 2

= − − − + − +( ) ( ) ( ) ( )16 1 5
3

8 1 3 4 1 9 1 = − + +15 35
3

9 9

= − = − =33 35
3

99 35
3

64
3

4.  sin cos
/ /

2 1
2

2
0

4

0

4

xdx x= −



∫

π π

= − −



 = − − =1

2 2
0 1

2
1 1

2
cos cos ( )π

5.  cos sin
/ /

2 1
2

2
0

2

0

2
xdx x

π π

∫ = 





= − = − =1
2

0 1
2

0 0 0(sin sin ) ( )π   

6.  e dx e e e e ex x=   = − = −∫ 4
5 5 4

4

5
4 1( )

7. tan log|sec |
/

/x dx x
0

4

0
4

π
π∫ =  

= − = =log sec log|sec | log logπ
4

0 2 1
2

2

8.  cos
/

/
ec x dx

π

π

6

4

∫

= −[ ]log (cos cot ) /
/ec x x π

π
6
4

= −



 − −



log cosec cot log cosec cotπ π π π

4 4 6 6

= − − − = −
−







log( ) log( ) log2 1 2 3 2 1

2 3

9.  dx

x
x

1

1 0
2

2
1

0
1

0

1

1 1

−
=

= − =

−

− −

∫ [sin ]

sin ( ) sin ( ) π

10. 
dx
x

x
1

1 0
4

2
0

1
1

0
1

1 1

+
=

= − =

∫ −

− −

[tan ]

tan ( ) tan ( ) π



24  100 PERCENT Mathematics Class-12

11. dx
x

x
x2 2

3

2

3

1
1
2

1
1−

= −
+











∫ log

= −
+







− −
+

















1
2

3 1
3 1

2 1
2 1

log log

= 



 − 











= 





=1
2

2
4

1
3

1
2

2 4
1 3

1
2

3
2

log log log /
/

log

12.  cos
cos/ /

2

0

2

0

2 1 2
2

xdx
x
dx

π π

∫ ∫=
+

= +( )





1
2

2
2 0

2
x xsin /π

= −



 + −











=1
2 2

0
2

0
2 4

π π πsin sin

13.  
x

x
dx x

x
dx2

2

3

2
2

3

1
1
2

2
1+

=
+∫ ∫

= +1
2

12
2
3[log( )]x

= − = =1
2

10 5 1
2

10
5

1
2

2[log log ] log log

14. 2 3
5 1

2
5 1

3
5 12 2 2

0

1

0

1 x
x

dx x
x x

dx+

+
=

+
+

+





∫∫  

=
+

+

+ 





∫∫
1
5

10
5 1

3
5 1

5

2
2

2
0

1

0

1 x
x

dx dx

x  

= + + × 























−1
5

5 1 3
5

1
1
5

1
5

2
0
1 1

0

1
[log( )] tanx x

= − + −−1
5

6 1 3
5

5 01(log log ) (tan )
  

= + −1
5

6 3
5

51log tan

15. Let I xe dx xe dxx x= = ∫∫
2 21

2
2

0

1

0

1

Put x2 = t   ⇒   2x dx = dt

∴ = = =∫ ∫
1
2

2 1
2

1
2

2
xe dx e dt e f xx t t ( )

I = f (1) – f (0)

⇒ = − = −I e e e1
2

1
2

11 0[ ] [ ]

16. Let I x
x x

dx=
+ +∫
5

4 3

2

2
1

2

Since the degree of numerator and denominator is same. 
\ The fraction is improper. To make it proper we have 
to divide 5x2 by x2 + 4x + 3.

 

2 2

2

4 3 5 5

5 20 15

20 15____________

x x x
x x

x

� �

� �

� � �

� –

∴ = + − −

+ +





∫I x

x x
dx5 20 15

4 32
1

2

Let 20 15
4 3

20 15
1 3 1 32

x
x x

x
x x

A
x

B
x

+

+ +
= +

+ +
=

+
+

+( )( )

⇒ 20x + 15 = A(x + 3) + B (x +1)  ...(i)
Putting x = –1 in (i), we get

–20 + 15 = A(–1 + 3) ⇒ –5 = 2A ⇒ = −A 5
2

Putting x = –3 in (i), we get

–60 + 15 = B(–3 + 1) ⇒ –45 = –2B ⇒ =B 45
2  

∴ = +
+

−
+





∫I

x x
dx5 5

2 1
45

2 31

2

( ) ( )    

= + + − +





5 5
2

1 45
2

3
1

2
x x xlog( ) log( )

= − + − − −5 2 1 5
2

3 2 45
2

5 4( ) [log log ] [log log ]

= + − = − −



5 5

2
3
2

45
2

5
4

5 5
2

9 5
4

3
2

log log log log

17. Let I x x dx= + +∫ ( sec )
/

2 22

0

4
3

π

= + +






2
4

2
4

0

4

tan
/

x x x
π

= −



 + −





 + −



2

4
0 1

4 256
0 2

4
0

4
tan tanπ π π

= − + + = + +2 1 0
1024 2 1024 2

2
4 4

( ) π π π π

18. sin cos cos2 2

00 2 2
x x dx xdx−



 = −∫∫

ππ

[ cos sin cos ]Q 2 2 2x x x− =

= −[ ] = − − = − − =sin (sin sin ) ( )x 0 0 0 0 0π π

19. Let I x
x

dx= +

+∫
6 3

42
0

2

=
+

+
+∫∫

6
4

3
42 2

0

2

0

2 x
x

dx
x

dx
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=
+

+ ×





−∫3 2
4

3 1
2 22

1

0

2

0

2 x
x

dx xtan
.

⇒ = +I x[ log( )]3 42
0
2 + −− −3

2
1 01 1[tan tan ]  

⇒ = − + × = +I 3 8 4 3
2 4

3 2 3
8

(log log ) logπ π

20. Let I xe x dxx= + 









∫ sin π

40

1

= + ∫∫ xe dx
x dxx sin π

40

1

0

1

= ( ) − ⋅



 −

















∫∫xe d
dx
x e dx dx

x
x x

0

1

0

1

0

1

4

4

( )
cos π

π

=( ) − − 



∫xe e dx xx x

0

1

0

1

0

14
4π

πcos

= [ ] cos cosxe ex x− − −



0

1 4
4

0
π

π

= − − − − −



( ) ( )e e e1 00 4 1

2
1

π

= − + − +e e 1 4
2

4
π π

= + −1 4 2 2
π π

21. (D) : Let I dx
x

x=
+

=  ∫ −

1 2
1

3
1

1
3

tan

= − = − =− −tan tan ( )1 13 1
3 4 12
π π π

22. (C) : Let I dx

x

dx

x

=
+

=




 +

∫∫
4 9

1
9 2

3

2 2
20

2 3

0

2 3 //

= × ( )





−1
9

1
2
3

3
2

1

0

2 3
tan

/x = ( )





−1
6

3
2

1

0

2 3
tan

/x

   

= − = × =− −1
6

1 0 1
6 4 24

1 1[tan ( ) tan ( )] π π

EXERCISE - 7.10

1. Let I x
x

dx=
+∫ 2

0

1

1
 

Put x2 + 1 = t   
⇒   2x dx = dt
When x = 0, t = 1  and when x = 1, t = 2

∴ = = 



∫I dt

t
t1

2
1
2 1

2

1

2
log

      

= − =1
2

2 1 1
2

2[log log ] log

2. Let I d= ∫ sin cos
/

φ φ φ
π

5

0

2

= ∫ sin cos cos
/

φ φ φ φ
π

4

0

2
d

= −∫ sin ( sin ) cos
/

φ φ φ φ
π

1 2 2

0

2
d

 
Put sinf = t   ⇒  cosf df = dt

When f = 0, t = 0; when φ π= =
2

1, t

∴ = − = − +∫ ∫I t t dt t t t dt
0

1
2 2

0

1
2 41 1 2( ) ( )

 

= + −∫ ( )/ / /t t t dt1 2 9 2 5 2

0

1
2

= + −





2
3

2
11

4
7

3 2 11 2 7 2

0

1
t t t/ / /

= + − = + −
× ×

=2
3

2
11

4
7

154 42 132
3 11 7

64
231

3. Let I x
x

dx=
+







−∫ sin 1

0

1

2
2

1

Put  x = tan q ⇒  dx = sec2qdq
When x = 0 ⇒ q = 0 and

when x = 1  ⇒ =θ π
4

∴ =
+







−∫I dsin tan
tan

sec
/

1
2

2

0

4 2
1

θ

θ
θ θ

π

= ⋅ =−∫ ∫sin (sin ) sec sec
/ /

1 2

0

4
2

0

4
2 2θ θ θ θ θ θ

π π
d d

= − ⋅






∫[ tan ( ) tan

/
2 2

0

4
θ θ

θ
θ θ θ

πd
d

d

= − [ tan logsec /2 2 0
4θ θ θ π

= ⋅ ⋅ −



 − −2

4 4
2

4
0 2 1π π πtan logsec ( log )

= × − = −π π
2

1 2 2
2

2log log

4. Let =I x x dx+∫ 2
0

2
 

Put  x + 2 = t   ⇒   dx = dt



26  100 PERCENT Mathematics Class-12

When x = 0, t = 2 and when x = 2, t = 4

∴ = − = −∫ ∫I t t dt t t dt( ) ( )/ /2 2
2

4
3 2 1 2

2

4

= − ×





2
5

2 2
3

5 2 3 2

2

4
t t/ /

= 


− 


2
5

4
3

5 2 3 2

2

4
t t/ /

= −





− 


−



2
5

4 4
3

4 2
5

2 4
3

25 2 3 2 5 2 3 2( ) ( ) ( ) ( )/ / / /

= − − × + ×2
5

2 4
3

2 2
5

4 2 4
3

2 25 3( ) ( )
  

= × − × − +2
5

32 4
3

8 8
5

2 8
3

2
 

= − − −





64
5

32
3

8
5

2 8
3

2

= − − −





192 160
15

24 2 40 2
15

= + = + +32
15

16 2
15

16
15

2 2 16 2
15

2 1( ) ( )or

5. Let I x
x
dx=

+∫
sin
cos

/

1 2
0

2π
   

Put cos x = t ⇒ – sinx dx = dt
When x = 0, t = cos 0 = 1, 

When x t= = =π π
2 2

0, cos

∴ = −

+
= −

= − + = +





=

−

− −

∫I dt
t

t
1

0 1 0
4 4

2
1

1
0

1

0

1 1

[tan ]

[ tan tan ] π π

6. Let I dx
x x

dx
x x

=
+ −

=
− −∫ ∫4 42

0

2

2
0

2

( )

=
+ − − +





∫
dx

x x4 1
4

1
4

20

2

=

− −





=




 − −





∫∫
dx

x

dx

x
17
4

1
2

17
2

1
2

2 2 20

2

0

2

=
⋅

+ −( )
− −( )

1

2 17
2

17
2

1
2

17
2

1
2 0

2

log
x

x
  

= + −
− +

1
17

17 2 1
17 2 1 0

2

log x
x

= + −
− +







− −

+



















1
17

17 4 1
17 4 1

17 1
17 1

log log
 

= +
−







− −

+



















1
17

17 3
17 3

17 1
17 1

log log

= +
−







+
−



















1
17

17 3
17 3

17 1
17 1

log

= + + +
+ − −







1
17

17 3 3 17 17
17 3 3 17 17

log

= +
−







= +

−







1
17

20 4 17
20 4 17

1
17

5 17
5 17

log log

= +
−

× +
+











1
17

5 17
5 17

5 17
5 17

log

= + +









1
17

25 17 10 17
8

log = +









1
17

42 10 17
8

log

= +









1
17

21 5 17
4

log

7.  Let I dx
x x

dx
x x

=
+ +

=
+ + +−−

∫∫ 2 2
1

1

1

1

2 5 2 1 4

=
+ +−

∫
dx

x( )1 22 2
1

1

= +





= −−

−

− −1
2

1
2

1
2

1 01

1

1
1 1tan [tan ( ) tan ( )]x

= × =1
2 4 8

π π

8.  Let I e
x x

dxx= −



∫ 2

1

2

2
1 1

2
 

Put  2x = t   ⇒  2dx = dt
When x = 1, t = 2 and when x = 2, t = 4

∴ = − ×





= −



∫ ∫I e

t t
dt e

t t
dtt t1

2
2 1 4

2
1
2

2 2

2

4

2
2

4

2
 

= ⋅ −



∫ e t t
dtt 1 1

2
2

4

= ⋅ + 









∫ e t

d
dt t

dtt 1 1

2

4

= ⋅





= −e
t

e et 1 1
4 22

4
4

2
= −





 =

−e e e e2 2 2 2

2 2
1

2
4

( )
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9. (A) : Let I
x x

x
dx=

−
∫

( )3
1
3

4
1
3

1

Put x = sinq   ⇒   dx = cosq dq

When x = = ⇒ = −1
3

1
3

1
3

1, sin sinθ θ

When x = 1, sinq = 1   ⇒ =θ π
2

∴ =
−

−
∫I d

(sin sin )

sin
cos

sin

θ θ

θ
θ θ

π
3

1
3

4
1
3

2

1

=
−

−
∫

sin ( sin )
sin

cos
sin

1
3 2

1
3

4
1
3

2 1

1

θ θ
θ

θ θ

π

d

  

=
−
∫

(sin cos )
sin

cos
sin

θ θ
θ

θ θ

π
2

1
3

4
1
3

2

1

d

=

=

−
∫

sin cos
sin sin

cos

sin

sin

s

1
3

5
3

2 2
1
3

2

5
3

5
3

2

1

θ θ
θ θ

θ

θ

θ

θ θ

π

d

dcosec
iin−
∫

1 1
3

2
π

(cot ) /

sin

θ θ θ

π

5 3 2

1
3

2

1

( ) ⋅
− 





∫ cosec d

Put cotq = t   ⇒  – cosec2q dq = dt   

When θ θ θ= ⇒ = ⇒ =−sin sin cot1 1
3

1
3

2 2

⇒ = =t 2 2 8

When θ π θ= = ⇒ =
2

0 0, cot t

∴ = −∫I t dt
5
3

8

0
( )

= −
















= [ ] = = = =t
8
3

8

0
8
3

8
6

4
3

8
3

3
8

8 3
8

8 3
8

8 3
8

16 6( ) ( ) ( )

10. (B) : Let f x t tdt
x

( ) sin= ∫
0

 

f x t t t dt
x

( ) [ ( cos ) .( cos )= − − − ]∫1
0

  

= − +[ cos sin ]t t t x0

f(x)  = –xcosx + sinx
\ f ′(x) = –[x( – sinx) + cosx] + cosx
= xsinx – cosx + cosx = xsinx

EXERCISE - 7.11

1. Let I  = cos
/

2

0

2
xdx

π

∫  ...(i)

and cos sin
/ /

I x dx x dx= −



 =∫ ∫2

0

2
2

0

2

2
ππ π

 ...(ii)

   
Q f x dx f a x dx
a a

( ) ( )
0 0
∫ ∫= −











        

Adding (i) and (ii), we get 

2 2

0

2
2

0

2
I xdx xdx= +∫ ∫cos sin

/ /π π

= +∫ (sin cos )
/

2 2

0

2
x x dx

π
= = =∫ dx x

0

2

0
2

2

π
π π/

/[ ]

⇒    I = π
4

.

2. Let I x
x x

dx=
+∫

sin
sin cos

/

0

2π
 ...(i)

Replace x to π
2

−( )x in (i)   Q f x dx f a x dx
aa

( ) ( )= −










∫∫

00
  

⇒ =
−





−



 + −





∫I
x

x x
dx

sin

sin cos

/
π

π π

π
2

2 2
0

2
  

⇒ =
+∫I x
x x

dxcos
cos sin

/

0

2π
 ...(ii)

Adding (i) and (ii), we get

2
0

2
I x

x x
x

x x
dx=

+
+

+









∫

sin
sin cos

cos
cos sin

/π
      

= +
+∫

cos sin
cos sin

/ x x
x x

dx
0

2π
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= = = − =∫ 1
2

0
20

2

0

2
dx x[ ] /

/
π

π π π

⇒ =I π
4

3. Let I x
x x

dx=
+∫

sin
sin cos

/

/ /

/ 3 2

3 2 3 2
0

2π
 ...(i)

⇒ =
−





−



 + −





∫I
x

x x
d

sin

sin cos

/

/ /

/ 3 2

3 2 3 20

2
2

2 2

π

π π

π
xx

 
Q f x dx f a x dx

aa
( ) ( )= −











∫∫

00

=
+∫

cos
sin cos

/

/ /

/ 3 2

3 2 3 2
0

2 x
x x

dx
π

 ...(ii)

Adding (i) and (ii), we have

2
3 2 3 2

3 2 3 2
0

2
I x x

x x
dx= +

+∫
sin cos
sin cos

/ /

/ /

/π

= = = − =∫ 1
2

0
20

2

0

2
dx x[ ] /

/
π

π π π

Hence, I = π
4

4. Let I x
x x

dx=
+∫

cos
sin cos

/ 5

5 5
0

2π
  ...(i)

Also, I
x

x x
dx=

−





−



 + −





∫
cos

sin cos

/ 5

5 50

2
2

2 2

π

π π

π

 
Q f x dx f a x dx

aa
( ) ( )= −











∫∫

00

=
+∫

sin
cos sin

/ 5

5 5
0

2 x
x x

dx
π

      ...(ii)

Adding (i) and (ii), we have

2
5

5 5
0

2
I x

x x
dx=

+∫
cos

cos sin

/π

 
+

+∫
sin

cos sin

/ 5

5 5
0

2 x
x x

dx
π

= +

+
= = =∫ ∫

cos sin
cos sin

[ ]
/

/
/5 5

5 5
0

2

0
2

0

2
1

2
x x
x x

dx dx x
π

π
π π

Hence, I = π
4

5. Let I x dx= +
−
∫ | |2
5

5

Define | |
( ),

,
x

x x x
x x x

+ =
− + + < < −

+ + ≥ ≥ −




2
2 2 0 2

2 2 0 2
if or
if or

∴ = − + + +
−

−

−
∫ ∫I x dx x dx( ) ( )2 2
5

2

2

5

= − +





 + +







−

−

−

( ) ( )x x2
2

2
2

2

5

2 2

2

5

= −
− +

−
− +













( ) ( )2 2

2
5 2

2

2 2
+

+
−

− +







( ) ( )5 2

2
2 2

2

2 2

= − − + − = + = =1
2

9 1
2

49 0 9
2

49
2

58
2

29[ ] [ ]

6. Let I x dx= −∫| |5
2

8

Define | |
( ),
( ),

x
x x x
x x x

− =
− − − < <

− − ≥ ≥




5
5 5 0 5
5 5 0 5

if or
if or

∴ = − − + −∫∫I x dx x dx( ) ( )5 5
5

8

2

5

= − −






+ −






x x x x
2

2

5 2

5

8

2
5

2
5

= − − + − + − − −1
2

25 4 5 5 2 1
2

64 25 5 8 5( ) ( ) ( ) ( )

= − + + − = =21
2

15 39
2

15 18
2

9  

7. Let I x x dxn= −∫ ( )1
0

1

I x x dxn= − − −∫ ( )[ ( )]1 1 1
0

1
Q f x dx f a x dx

aa
( ) ( )= −











∫∫

00

= −∫ ( )1
0

1
x x dxn

= − =
+

−
+









+

+ +

∫ ( )x x dx x
n

x
n

n n
n n

1
1 2

0

1

0

1

1 2

=
+

−
+





 − − =

+ +
1

1
1

2
0 0 1

1 2n n n n
( )

( )( )

8. Let I x dx= +∫ log( tan )
/

1
0

4π
 ...(i)

Also, I x dx= + −









∫ log tan

/
1

40

4 ππ

 
Q f x dx f a x dx

aa
( ) ( )= −











∫∫

00
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⇒ = + −
+





∫I x
x
dxlog tan

tan

/
1 1

10

4π

=
+







= − +

∫

∫∫

log
tan

log log( tan )

/

//

2
1

2 1

0

4

0

4

0

4

x
dx

dx x dx

π

ππ

= −∫log
/

2 1
0

4
dx I

π

⇒ = = −



2 2 2

4
00

4I xlog [ ] (log )/π π ⇒ =I π
8

2log

9. Let I x x dx= −∫ 2
0

2
 

Put 2 – x = t ⇒ – dx = dt
When x = 0, t = 2 and when x = 2, t = 0

∴ = − − = −∫ ∫I t t dt t t dt( ) ( )/ /2 2
2

0
1 2 3 2

0

2

=


 −





2
3 2 5 2

3 2 5 2

0

2
t t/ /

/ /
 

Q − =










∫∫ f x dx f x dx

a

a
( ) ( )

0

0

= 


− 


= −4
3

2
5

4
3

2 2
5

23 2 5 2

0

2
3 2 5 2t t/ / / /( ) ( )

= × − × = − =4
3

2 2 2
5

4 2 8 2
3

8 2
5

16 2
15

10. Let I x x dx= −∫ ( logsin logsin )
/

2 2
0

2π

= −∫ [ logsin log( sin cos )]
/

2 2
0

2
x x x dx

π

= − − −∫ [ logsin log logsin logcos ]
/

2 2
0

2
x x x dx

π

= − −∫ [logsin log logcos ]
/

x x dx
0

2
2

π

   

= − −∫ ∫ ∫logsin log logcos
/ / /

xdx dx x dx
0

2

0

2

0

2
2

π π π

= − − −



∫ ∫∫logsin log logcos

/ //
xdx dx x dx

0

2

0

2

0

2
2

2

π ππ π

 
Q f x dx f a x dx

aa
( ) ( )= −











∫∫

00

= − − ∫∫ logsin (log )[ ] logsin/
//

xdx x xdx2 0
2

0

2

0

2
π

ππ

= − −



(log )2

2
0π

= − = = 





−π π π
2

2
2

2
2

1
2

1log log( ) log

11.  Let I xdx=
−
∫ sin
/

/
2

2

2

π

π

⇒ = ∫I xdx2 2

0

2
sin

/π

 

Q sin

( ) ( ) ( )

2

0
2

x

f x f x dx f x dx
a

is an even function as,

if is even ⇒ = ∫∫∫
−

















a

a

= −



 = −



∫2 1 2

2
2

20

2

0

2
cos sin/ /

x dx x xπ π

Hence, I = π
2

12. Let I xdx
x

=
+∫ 10 sin

π
       ...(i)

⇒ = −
+ −∫I x

x
dxπ

π

π

10 sin( )
 Q f x dx f a x dx

aa
( ) ( )= −











∫∫

00

= −
+∫
ππ x

x
dx

10 sin
 ...(ii)

Adding (i) and (ii), we get

 
2

1
1

100
I x x

x
dx

x
dx= + −

+
=

+∫∫
π π

ππ

sin sin

 
= −

−
= −

∫ ∫π π
π π1

1
1

2
0

2
0

sin
sin

sin
cos

x
x
dx x

x
dx

= − = −∫π π π
π

(sec tan sec ) [tan sec ]2
0

0
x x x dx x x

= p[(tanp – secp) – (tan0 – sec0)] 
= p[(0 – (–1)) – (0 – 1)] = 2p
Hence, I = p
13.  Let f (x) = sin7x. 
sin x is an odd function
i.e., if h (x) = sin x   
⇒   h (–x) = sin(–x) = – sin(x) = – h (x)
⇒ odd power of sin x is odd
⇒ f (x) is an odd function of x.

⇒ =

−

∫ sin7

2

2
0x dx

π

π

 Q If  is odd  f x f x dx
a

a
( ) ( )⇒ =











−

∫ 0



30  100 PERCENT Mathematics Class-12

14. Let I x dx= ∫ cos5

0

2π

Let f (x) = cos5x
Now we have 
f(2p – x) = (cos(2p – x))5 = (cosx)5 = cos5x = f(x)

⇒ = ∫I x dx2 5

0
cos

π

 Q f x dx
f x dx f a x f x

f a x f x

a

( )
( ) , ( ) ( )

, ( ) ( )

=
− =

− = −










∫2 2

0 2
0

0

if

if

22a

∫


















Again, we have
f(p – x) = (cos (p – x))5 = – cos5x = – f(x)  

⇒ =∫2 05

0
cos xdx

π

Hence, cos cos5

0

2
5

0
2 2 0 0xdx xdx

π π

∫ ∫= = × =

15. Let I x x
x x

dx= −
+∫

sin cos
sin cos

/

10

2π
 ...(i)

Then   I
x x

x x
d=

−



 − −





+ −



 −





sin cos

sin cos

π π

π π
2 2

1
2 2

xx
0

2π/

∫

 Q f x dx f a x dx
aa

( ) ( )= −










∫∫

00

= −
+∫

cos sin
cos sin

/ x x
x x

dx
10

2π

  
  ...(ii)

Adding (i) and (ii), we get

 
2

1 10

2
I x x

x x
x x
x x

dx= −
+

+ −
+





∫

sin cos
sin cos

cos sin
sin cos

/π

= − + −
+

= =∫ ∫
sin cos cos sin

sin cos

/ /x x x x
x x

dx dx
1

0 0
0

2

0

2π π

⇒   I = 0 

16. Let I x dx= +∫ log( cos )1
0

π
 ...(i)

⇒ = + −∫I x dxlog[ cos( )]1
0

π
π

  

Q f x dx f a x dx
aa

( ) ( )= −










∫∫

00

   

= −∫ log( cos )1
0

x dx
π

 ...(ii)

Adding (i) and (ii), we get

2 1 1
0

I x x dx= + + −∫[log( cos ) log( cos )]
π

= −∫ log( cos )1 2

0
x dx

π

= = ∫∫ logsin logsin2

00
2xdx xdx

ππ

⇒ = = =∫∫I xdx xdx Ilogsin logsin
/

2 2 1
0

2

0

ππ

Q f x dx f x dx f a x f x
aa

( ) ( ) , ( ) ( )= − =










∫∫ 2 2

00

2
if

where I xdx1
0

2
= ∫ logsin

/π
 ...(iii)

Then,   I x dx1
0

2

2
= −



∫ logsin

/ ππ
 

⇒ = ∫I xdx1
0

2
logcos

/π
 ...(iv)

Adding (iii) and (iv), we get

2 1
0

2
I x x dx= +∫ (logsin logcos )

/π

= = 



∫∫ log(sin cos ) log sin cos//

x x dx x x dx2
20

2

0

2 ππ

= 



∫ log sin/ 2

20

2 x dx
π

= − ∫∫ logsin log
//

2 2
0

2

0

2
xdx dx

ππ

= −∫ logsin (log )[ ] /
/

2 2 0
2

0

2
xdx x π

π

  

= − −



∫ logsin (log )

/
2 2

2
0

0

2
xdx ππ

⇒ = − = −∫2 2
2

2
2

21
0

2

2I xdx Ilogsin log log
/ π ππ

  ...(v)

where I xdx2
0

2
2= ∫ logsin

/π

Put 2x = t   ⇒  2dx = dt

When x = 0, t = 0; when x t= =π π
2

,

∴ = = ⋅ ∫∫I t dt tdt2
0

2

0

1
2

1
2

2logsin logsin
/ππ
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[Q log sin (p – t) = log sint]

= =∫ logsin
/

x I1
0

2π

 
\ From (v), we get

2
2

21 2I I= − π log   

⇒ = − ⇒ = −2
2

2
2

21 1 1I I Iπ πlog log

∴ = × −( ) = −I 2
2

2 2π πlog log

17. Let I x
x a x

dx
a

=
+ −∫

0

 ...(i)

I a x
a x a a x

dx a x
a x x

dx
a a

= −
− + − −

= −
− +∫ ∫( )0 0

      ...(ii)

Adding (i) and (ii), we get 

2 1 00
00

I x a x
x a x

dx dx x a aa
aa

= + −
+ −

= = = − =∫∫ [ ]

⇒ =I a
2

 

18. Let I x dx= −∫| |1
0

4

Define
if or
if or

| |
( ), ( )

, ( )
x

x x x
x x x

− =
− − − < <

− − ≥ ≥




1
1 1 0 1

1 1 0 1

∴ = − − + −∫∫I x dx x dx( ) ( )1 1
1

4

0

1

= −
−





+
−





( ) ( )x x1
2

1
2

2

0

1 2

1

4

= − − + − = + =1
2

0 1 1
2

9 0 1
2

9
2

5[ ] [ ]

19. Let I f x g x dx
a

= ∫ ( ) ( )
0

= − − −∫ f a x g a x dx
a

( )[ ( )]4
0

= − − − −∫∫4
00

f a x dx f a x g a x dx
aa

( ) ( ) ( )

Let a – x = t ⇒ – dx = dt
When x = 0, t = a and when x = a, t = 0

∴ = − + ∫∫I f t dt f t g t dt
aa

4
00

( ) ( ) ( ) = − ∫∫4
00

f t dt f t g t dt
aa

( ) ( ) ( )

= − ∫∫4
00

f x dx f x g x dx
aa

( ) ( ) ( ) = −∫4
0
f x dx I

a
( )

⇒ = ∫2 4
0

I f x dx
a

( )

Hence, I f x dx
a

= ∫2
0

( )

20. (C) :  Let Let I x x x x dx= + + +
−
∫ ( cos tan )
/

/
3 5

2

2
1

π

π

⇒ = + + +
−−
∫∫I x x x x dx dx( cos tan )
/

/

/

/
3 5

2

2

2

2
1

π

π

π

π

⇒ = + = + +−I I x I1 2
2

1 2 2
[ ] /

/
π

π π π   ⇒  I = I1 + p

where I x x x x dx1
3 5

2

2
= + +

−

∫ ( cos tan )
π

π

Now, for I1,  let  f (x) = x3 + x cosx + tan5x
\ f (–x) = (–x)3 + (–x) cos(–x) + tan5( –x) 
  = (–x3 – x cosx – tan5x) = –f (x)
\ f (x) is an odd function.
Thus, I1 = 0. Hence, I  = p 

21. (C) : Let I
x
x
dx=

+
+





∫ log

sin
cos

/ 4 3
4 30

2π

Also, I
x

x
=

+ −





+ −























log
sin

cos

/ 4 3
2

4 3
2

0

2
π

π

π

∫∫ dx

Q f x dx f a x dx
aa

( ) ( )= −










∫∫

00

⇒ = +
+





∫I x
x
dxlog cos

sin

/ 4 3
4 30

2π
 

⇒ = − +
+





∫I x
x
dxlog sin

cos

/ 4 3
4 30

2π
⇒   I = – I 

⇒  2I = 0  ⇒  I = 0

NCERT MISCELLANEOUS EXERCISE

1.  Let

Let

I dx
x x

x x

=
−

−

∫ 3

3
1

Consider, 1 1
1 1 1 13x x x x x

A
x

B
x

C
x−

=
+ −

= +
+

+
−( )( )

⇒ 1 = A(1 + x)(1 – x) + Bx (1 – x) + Cx(1 + x) ...(i)
Putting x = 0 in (i), we get
1 = A(1 + 0) (1 – 0)  ⇒  A = 1
Putting x = –1 in (i), we get
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1 = B(–1)(1 + 1) ⇒ = −B 1
2

  

Putting x = 1 in (i), we get

1 = C(1)(1 + 1)  ⇒ =C 1
2  

∴
−

= −
+

+
−

1 1 1
2 1

1
2 13x x x x x( ) ( )

∴
−

= −
+

+
−∫ ∫∫∫

1 1 1
2

1
1

1
2

1
13x x

dx
x
dx

x
dx

x
dx

= − + − − +log| | log| | log| |x x x C1
2

1 1
2

1

= − − + =
−

+log| | log| | logx x C x
x

C1
2

1 1
2 1

2
2

2

2. Let I
x a x b

dx=
+ + +∫

1

=
+ + +

× + − +
+ − +∫

1
x a x b

x a x b
x a x b

dx

= + − +

+ − +∫
x a x b

x a x b
dx

( ) ( )2 2   

=
−

+ − +∫
1 1 2 1 2
a b

x a x b dx[( ) ( ) ]/ /

 

=
−

+

⋅
− +

⋅

















+1
3
2

1 3
2

1

3 2 3 2

a b
x a x b C( ) ( )/ /

=
−

+ − + +2
3

3 2 3 2
( )

[( ) ( ) ]/ /
a b

x a x b C

3.  Let I
x ax x

dx=
−

∫
1

2

  

Put x a
t

=   ⇒  dx a
t
dt= − 2

Now, x ax x a
t

a
t

a
t

− = −2
2 2

2

= − = −a
t t t

a
t

t
2

2

2

2
1 1 1

∴ =

−

× − = −
−∫ ∫I

a
t

t

a
t
dt

a t
dt1

1

1 1
12

2

2

= − ⋅ −

− +
+ = − − +

− +
1 1

1
2

1

2 1

1
2

1

a
t C

a
t C( )

  

= − − + = − − +2 1 2
a
a
x

C
a
a x
x

C

4. Let I dx
x x

dx

x
x

=
+

=

+





∫∫ 2 4 3 4
5

4

3 41
1 1( ) / /

Put 1 1 4
4 5+ = ⇒ − =
x

t
x
dx dt

∴ = − = −∫ ∫ −I dt
t

t dt1
4

1
43 4

3 4
/

/

 = − + = − + = − +





+1
4 1 4

1 11 4
1 4

4

1 4t C t C
x

C
/

/
/

/
( )

5. Let I dx
x x

=
+∫ 1 2 1 3/ /  

L.C.M. of 2 and 3 is 6

So put x = t6 ⇒ dx = 6 t5 dt

∴ =
+

=
+∫ ∫I

t dt

t t
t
t

dt
6

6
1

5

3 2

3

Since the degree of numerator is greater than the 
denominator. \ The fraction is improper. First we make it 
proper by dividing t3 by t + 1.

= − + −
+





∫6 1 1

1
2t t

t
dt

  

= − + − +








 +6

3 2
1

3 2t t t t Clog| |

= − + − + +2 3 6 6 11 3 1 6 1 6x x x x C/ / /log| |

6. Let I x
x x

dx=
+ +∫

5
1 92( )( )

 

Let 5
1 9 1 92 2
x

x x
A
x

Bx C
x( )( ) ( )+ +

=
+

+ +

+

⇒ 5x = A(x2 + 9) + (Bx + C)(x + 1)    ... (i)
Let x + 1 = 0   ⇒   x = –1

\ 5(–1) = A(1 + 9)  ⇒ = −A 1
2

Comparing coefficient of x2 in (i), we get

0 1
2

= + ⇒ =A B B

Let x = 0 ⇒ 0 = 9A + C

⇒ C = − −



 =9 1

2
9
2

∴ =
−

+
+

+

+∫ ∫I
x

dx
x

x
dx

1
2
1

1
2

9
2
92

= − + +
+

+
+

+∫ ∫
1
2

1 1
4

2
9

9
2 32 2 2log( )x x

x
dx dx

x
C
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= − + + +1
2

1 1
4

92log( ) log( )x x  + × +−9
2

1
3 3

1tan x C

= − + + + + +−1
2

1 1
4

9 3
2 3

2 1log( ) log( ) tanx x x C

7. Let I x
x a

dx x a a
x a

dx=
−

= − +
−∫ ∫

sin
sin( )

sin(( ) )
sin( )

 Let I x
x a

dx x a a
x a

dx=
−

= − +
−∫ ∫

sin
sin( )

sin(( ) )
sin( )

]

= − + −
−∫

sin( )cos cos( )sin
sin( )

x a a x a a
x a

dx
    

= + −∫∫cos sin cot( )a dx a x a dx1

= x cosa + sina log sin(x – a) + C

8. Let I e e

e e
dx

x x

x x= −

−
∫

5 4

3 2

log log

log log

= −

−











∫

e e

e e
dx

x x

x x

log log

log log

5 4

3 2

= −

−
= −

−
= = +∫ ∫ ∫

x x
x x

dx x x
x x

dx x dx x C
5 4

3 2

4

2
2

31
1 3

( )
( )

9. Let I x

x
dx=

−
∫

cos

sin4 2
 

Let sinx = t   ⇒   cosx dx = dt

∴ =
−

= 



 +−∫I dt

t

t C
4 22

1sin = 



 +−sin sin1

2
x C

10. Let I x x
x x

dx= −

−∫
sin cos

sin cos

8 8

2 21 2

We have, (sin8x – cos8x) = (sin4x + cos4x) (sin4x – cos4x)
= [(sin2x + cos2x)2 – 2 sin2x cos2 x] 

(sin2x + cos2x) (sin2x – cos2x)
= (1 – 2 sin2x cos2x) (1) (– cos 2x)

∴ = − −

−∫I x x x
x x

dx( sin cos )( cos )
sin cos

1 2 2
1 2

2 2

2 2

= − = − +∫ cos sin2 1
2

2xdx x C

11. Let I
x a x b

dx=
+ +∫

1
cos( )cos( )

=
−

+ − +
+ +∫

1
sin( )

sin[( ) ( )]
cos( )cos( )a b

x a x b
x a x b

dx

=
−

×1
sin( )a b

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

x a x b x a x b
x a x b

dx+ + − + +
+ +∫

=
−

+ − +∫
1

sin( )
[tan( ) tan( )]

a b
x a x b dx

=
−

+ − + +1
sin( )

[logsec( ) logsec( )]
a b

x a x b C

=
−

+
+

+1
sin( )

log sec( )
sec( )a b

x a
x b

C

= 1
sin( )

log cos( )
cos( )a b

x b
x a

C
−

+
+

+

12. Let I x

x
dx x

x
dx=

−
=

−
∫ ∫

3

8

3

4 21

1
4

4

1 ( )
  Let I x

x
dx x

x
dx=

−
=

−
∫ ∫

3

8

3

4 21

1
4

4

1 ( )    
Put x4 = t   ⇒   4x3 dx = dt

 
∴ =

−
= +−∫I dt

t
t C1

4 1

1
42

1sin ( )

= +−1
4

1 4sin ( )x C

13. Let I e
e e

dx
x

x x=
+ +∫ ( )( )1 2

Put ex = t    ⇒  ex dx = dt

∴ =
+ +∫I dt
t t( )( )1 2

Now let 1
1 2 1 2( )( )+ +

=
+

+
+t t

A
t

B
t

⇒ 1 = A(2 + t) + B(1 + t)
Put t = –1   \  1 = A (2 – 1) ⇒  A = 1
Put t = –2   \  1 = B (1 – 2)  ⇒  B = –1 

∴ =
+ +

=
+

−
+





∫ ∫I

t t
dt

t t
dt1

1 2
1

1
1

2( )( )

= log (1 + t) – log(2 + t) + C 
= log (1 + ex) – log (2 + ex) + C

= log 1
2

+

+









 +e

e
C

x

x

14. Let I
x x

dx=
+ +∫

1
1 42 2( )( )

Now consider 1
1 42 2( )( )x x+ +

  
Put x2 = t

Now let  
1

1 4 1 4( )( ) ( )t t
A
t

B
t+ +

=
+

+
+

 

⇒ 1 = A(t + 4) + B(t +1)                    ...(i)
Put t = –1 in (i), we get

\ 1 = A (–1 + 4) ⇒ =A 1
3   

Put t = –4 in (i), we get 1 = B (–4 + 1)

 ⇒ = −B 1
3

  

∴
+ +

=
+

−
+

1
1 4

1
3 1

1
3 4( )( ) ( ) ( )t t t t   
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=
+

−
+

1
3 1

1
3 42 2( ) ( )x x

Now,  I
x x

dx=
+

−
+









∫

1
3 1

1
3 42 2( ) ( )

= 





− × 











+− −1
3

1
3

1
2 2

1 1tan tanx x C

= − 



 +− −1

3
1
6 2

1 1tan tanx x C

15. Let I xe dx x xdxx= =∫ ∫cos cos sinlog sin3 3   Let I xe dx x xdxx= =∫ ∫cos cos sinlog sin3 3

Let cosx = t     ⇒     –sinx dx = dt

∴ = − = − + = − +∫I t dt t C x C3
4

4
4

1
4

cos

16. Let I e x dxx= + −∫ 3 4 11log ( )

= + −∫ e x dxxlog ( )
3 4 11

= + =
+

−∫ ∫x x dx x
x

dx3 4 1
3

41
1

( )
 

Put x4 = t   ⇒   4x3  dx = dt

\ I =
+

= + +∫
1
4 1

1
4

1dt
t

t Clog( )

= + +1
4

14log( )x C

17. Let I f ax b f ax b dxn= ′ + +∫ ( )[ ( )]

Put f (ax + b) = t  ⇒  af ′(ax + b) dx = dt

∴ = = ⋅
+

+
+

∫I
a

t dt
a

t
n

Cn
n1 1

1

1

    

=
+

+ ++1
1

1
( )

[ ( )]
n a

f ax b Cn

18. Let I
x x

dx

x
x x

dx

=
+

=
+

∫

∫

1
3

4

sin sin( )

sin
sin sin( )

α

α     

=
+∫

1
2sin

sin
sin( )x

x
x

dx
α

Put sin( )
sin
x
x

t+ =α

⇒ + − + =sin cos( ) cos sin( )
sin

x x x x
x

dx dtα α
2

⇒ − + =sin[ ( )]
sin
x x

x
dx dtα

2 ⇒ − =sin
sin

α
2 x
dx dt

∴ = − ⋅ = − −∫∫I
t
dt t dt1 1 1 1 2

sin sin
/

α α

= − + = − +1
1 2

21 2

sin / sin

/

α α
t C t C

= − + +2
sin

sin( )
sinα

αx
x

C

19. Let I x x
x x

dx= −

+

− −

− −∫
sin cos
sin cos

1 1

1 1

=
− −





− −

∫
sin sin1 1

2

2

x x
dx

π

π
Q   sin  + cos  =

2
1 1− −





x x π

= −





−∫
2 2

2
1

π
πsin x dx

= −−∫ ∫
4 11
π

sin x dx dx   ...(i)

Let I x dx1
1= −∫ sin

Put x t=  ⇒ x = t2  ⇒  dx = 2t dt

∴ = ⋅

= − 










−

− −

∫

∫∫∫

I t t dt

t tdt d
dt

t tdt dt

1
1

1 1

2

2

sin

sin . (sin ).





= ⋅ −
−













− ∫2
2

1

1 2
1

2

2

2
sin t t

t

t dt

= + − −

−

− ∫t t t

t
dt2 1

2

2

1 1

1
sin

= + − −
−

− ∫ ∫t t t dt
t
dt2 1 2

2
1 1

1
sin

= + − +





− +− − −t t t t t t C2 1 2 1 1
2

1 1
2

sin sin sin

= + − − +− −x x x x x Csin sin1 11
2

1
2

= −



 + − +−x x x x C1

2
1
2

1sin

\ From (i), we have

I x x x x x C= −





+ − − +−4 2 1
2

2 11
π π

sin

= − + − − +−2 2 1 2 11( ) sinx x x x x C
π π

20. Let I x
x
dx= −

+∫
1
1
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Put x t= cos  ⇒   x = cos2 t  
⇒   dx = 2cos t (–sin t) dt

∴ = −
+

−∫I t
t

t t dt1
1

2cos
cos

( sin cos )
 

= − ∫4
2

2

2
2

2 2

2

2

sin

cos
sin cos cos

t

t
t t tdt

= − = − −
∫∫4

2
4 1

2
2sin cos cos cost tdt t tdt

= − −

= − − +





∫
∫

2

2 1 2
2

2(cos cos )

cos cos

t t dt

t t dt

= − − −∫ ( cos cos )2 1 2t t dt = − − −





+2 2
2

sin sint t t C

= –[2 sin t – t – sint cost] + C 

= − − − − − +−[ cos . ]2 1 11x x x x C

= − − + + ⋅ − +−2 1 11x x x x Ccos

21. Let I e x
x
dx

x
= +

+∫
( sin )

cos
2 2

1 2

= +



∫ e

x x
x

dxx 2 2
2 2

sin cos
cos

= + = +∫ ∫e x x dx e x x dxx x[sec tan ] (tan sec )2 2

= +



∫ e x d

dx
x dxx tan (tan )

Q e f x f x dx e f x Cx x( ( ) ( )) ( )+ ′ = +



∫

= +e x Cx tan

22. Let I x x
x x

dx= + +

+ +∫
2

2
1

1 2( ) ( )

Let x x
x x

A
x

B
x

C
x

2

2 2
1

1 2 1 1 2
+ +

+ +
=

+
+

+
+

+( ) ( ) ( ) ( )

x2 + x + 1 = A(x + 1)(x + 2) + B(x + 2) + C(x + 1)2 ...(i)
Put x = – 1 in (i), we get
1 – 1 + 1 = B(–1 + 2) ⇒ B = 1
Put x = –2  in (i), we get
4 – 2 + 1 = C(–2 + 1)2  ⇒  C = 3  
Put x = 0 in (i), we get
1 = 2A + 2B + C  ⇒  1 = 2A + 2 + 3  
⇒   2A = –4  ⇒  A = –2

⇒ I
x x x

dx= −
+

+
+

+
+









∫

2
1

1
1

3
22( )

    

= − + + +
−

+ + +
−

2 1 1
1

3 2
1

log( ) ( ) log( )x x x C

 = − + −
+

+ + +2 1 1
1

3 2log( ) log( )x
x

x C

23. Let I x
x
dx= −

+
−∫ tan 1 1

1

Let x = cosq ⇒ dx = –sinq dq

∴ = −
+

−−∫I dtan cos
cos

( sin )1 1
1

θ
θ

θ θ
 

= − ( )−∫ tan tan (sin )1
2
θ θ θd

= −∫
θ θ θ
2

sin d = − − 









∫∫∫

1
2

θ θ θ
θ

θ θ θ θsin ( ) sind d
d

d d

= − − − −



∫

1
2

1θ θ θ θ( cos ) ( cos )d

= − = − +∫
1
2

1
2

1
2

1
2

θ θ θ θ θ θ θcos cos cos sind C

= − − +1
2

1
2

1 2θ θ θcos cos C
 

= − − +−1
2

11 2[ cos ]x x x C

24. Let I x x x
x

dx= +
+ −

∫ 2
2

41 1 2[log( ) log ]  

= + +





















= + +









∫
x
x

x
x x

dx

x x

2

2

2

2 3

2 2

1 1 1

1 1 1 1

log

log



∫

1
3x
dx

Put 1
2x
t=  ⇒  x–2 = t  ⇒  –2x–3 dx = dt

⇒ − 2
3x

 dx = dt

∴ = − + +∫I t t dt1
2

1 1log( )

∴ = − + ⋅ + −
+

+







∫I t t

t
t dt1

2
1 1

3 2
1

1
1

3 2

3 2 3 2
log( ) ( )

/
( )

/

/ /

= − + + − +



∫

1
2

2
3

1 1 2
3

13 2 1 2( ) log( ) ( )/ /t t t dt

= − + + − +











+1
2

2
3

1 1 2
3

1
3 2

3 2
3 2

( ) log( ) ( )
/

/
/

t t t C
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= − + + − +





+1
2

2
3

1 1 4
9

13 2 3 2( ) log( ) ( )/ /t t t C

= − + + + + +1
3

1 1 2
9

13 2 3 2( ) log( ) ( )/ /t t t C

= − +





+





+ +





+1
3

1 1 1 1 2
9

1 1
2

3 2

2 2

3 2

x x x
C

/ /
log

= − +





+





−


















+1
3

1 1 1 1 2
32

3 2

2x x
C

/
log

25. Let I e x
x
dxx= −

−




∫

1
12

sin
cos/π

π

=
−















∫ e
x x

x
dxx

1 2
2 2

2
2

22

sin cos

sin/π

π

= −



∫ e

x x dxx 1
2 2 2

2

2
cosec cot

/π

π

= − −



∫ e

x x dxx

π

π

/
cot cosec

2

2
2

1
2 2

= − 





= − −





e x e ex cot cot cot
/

/
2 2 42

2

π

π
π ππ π

= – [0 – ep/2. 1] = ep/2.

26. Let I
x xdx

x x
=

+∫
sin cos

sin cos

/

4 4
0

4π

Dividing numerator and denominator by cos4x, we get

I
x xdx

x
=

+∫
tan sec

tan

/ 2

4
0

4

1

π

Put tan2x = t ⇒ 2 tanx sec2x dx = dt

When x = 0, t = 0 and x = π
4

, t = 1

∴ =
+

= 





= × =−∫I dt
t

t1
2 1

1
2

1
2 4 82

1

0

1

0

1
tan π π

27. Let I x
x x

dx=
+∫

cos
cos sin

/ 2

2 2
0

2

4

π

=
+ −∫
cos

cos ( cos )

/ 2

2 2
0

2

4 1
x

x x
dx

π

=
−

= − − −

−∫ ∫
cos

cos
cos

cos

/ /2

2
0

2 2

2
0

2

4 3
1
3

4 3 4
4 3

x
x
dx x

x
dx

π π

= − 



 +

−
∫

1
3 2

4
3 4 3

2

2
0

2π π sec
sec

/ x
x

dx

= − +
+ −∫

π π

6
4
3 4 1 3

2

2
0

2 sec
( tan )

/ x
x

dx

Put tanx = t  ⇒  sec2x dx = dt 

When x = 0, t = 0 and when x t= = ∞π
2

,

∴ = − +
+ −

= − +
+

∞∞

∫∫I dt
t

dt
t

π π
6

4
3 4 1 3 6

4
3 4 12 2

00 ( )

= − + ⋅
+

∞

∫
π
6

4
3

1
4 1

4
20

dt

t

= − + ⋅ 





−
∞π

6
1
3

1
1 2 1 2

1

0/
tan

/
t

= − +

= − + ∞ −

− ∞

− −

π

π
6

2
3

2

6
2
3

0

1
0

1 1

[tan ]

[tan tan ]

t

= − + −





= − + =π π π π π
6

2
3 2

0
6 3 6

28. Let I x x
x
dx= +

∫
sin cos

sin/

/

26

3

π

π

= +
− −∫

sin cos
( sin )/

/ x x
x
dx

1 1 26

3

π

π

 

= +

− −
∫

sin cos

(sin cos )/

/ x x

x x
dx

1 26

3

π

π

Put sinx – cosx = t   ⇒    (cosx + sinx)dx = dt

When x t= = − = −π π π
6 6 6

1
2

3
2

, sin cos

When x t= = − = −π π π
3 3 3

3
2

1
2

, sin cos

∴ =
−

=












−

−

−

−

−

∫I dt

t
t

1 2
1

1
2

3
2

3
2

1
2

1
2

3
2

3
2

1
2

sin

= −




 − −







− −sin sin1 13
2

1
2

1
2

3
2

= −




 + −







− −sin sin1 13
2

1
2

3
2

1
2

= −−2 1
2

3 11sin ( )
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29. Let =I dx
x x

x x
x x

dx
1

1
10

1

0

1

+ −
= + +

+ −∫ ∫

= [ ] ( ) / /1 2
3

1 2
3

3 2

0

1

0

1
3 2

0

1
+ + = +





+ 



∫ x x dx x x

= − + = ⋅ − +2
3

2 1 2
3

2
3

2 2
3

2
3

3 2 3 2( )/ /

= ⋅ =2
3

2 2 4 2
3

30. Let I x x
x
dx= +

+∫
sin cos

sin

/

9 16 20

4π

Put sinx – cosx = t  ⇒  (cosx + sinx)dx = dt 

and 1 – 2 sinx cosx = t2 ⇒  1 – sin2x = t2

When x t= = − = − =π π π
4 4 4

1
2

1
2

0, sin cos

When x  = 0, t = sin0 – cos 0 = –1

∴ +
+

=
+ −∫ ∫

−

sin cos
sin ( )

/ x x
x
dx dt

t9 16 2 9 16 10

4

2
1

0π

=
−−

∫
dt
t25 16 2

1

0
=





 −−

∫
1

16 5
4

2
21

0 dt

t

= ⋅
×

+

−

















−

1
16

1

2 5
4

5
4
5
4 1

0

log
t

t

= − − =1
40

1 1 9 1
40

9[log (log log )] log

31. Let I x x dx= −∫ sin tan (sin )
/

2 1

0

2π

⇒ = −∫I x x x dx2 1

0

2
sin cos tan (sin )

/π

Put sinx = t   ⇒  cosx dx = dt
When x = 0, t = 0 and 

when x t= =π
2

1,

∴ = −∫I t tdt2 1

0

1
tan

=












−
+

⋅− ∫2
2

2 1
1 2

1
2

0

1

2

2

0

1
tan ( )t t

t
t dt

=








 − + −

+
− ∫2

2
2
2

1 1
1

2
1

0

1 2

2
0

1t t t
t

dttan ( )

= 



 − −

+







− ∫t t
t
dt2 1

0

1

2
0

1
1 1

1
tan ( )

= − + 
− −t t t t2 1 1

0

1
tan ( ) tan

= tan–1(1) – 1 + tan–1 1 = − + = −π π π
4

1
4 2

1

32. Let I x x
x x

dx=
+∫

tan
sec tan0

π
  ...(i)

Also, I x x
x x

dx= − −
− + −∫

( )tan( )
sec( ) tan( )

π π
π π

π

0

= − −
− + −

= −
+∫ ∫

( )( tan )
( sec ) ( tan )

( )tan
sec tan

π ππ πx x
x x

dx x x
x x

dx
0 0

 ...(ii)

Adding (i) and (ii), we get

2
0 0

I x x x
x x

dx x
x x

dx= + −
+

=
+∫ ∫

( )tan
sec tan

tan
sec tan

π π
π π

=
+

=
+∫∫π π

ππ
sin
cos

cos
sin
cos

sin
sin

x
x

x
x
x

dx x
x
dx

1 100

= + −
+

= −
+





∫∫π π

ππ ( sin )
sin sin

1 1
1

1 1
100

x
x

dx
x
dx

= − −

−∫∫π π
ππ

1 1
1 2

00
dx x

x
dxsin

sin

= − −
∫π ππ
π

[ ] sin
cos

x x
x
dx0 2

0

1

= − − −∫π π π
π

( ) (sec sec tan )0 2

0
x x x dx

= − −π π π2
0[tan sec ]x x

= − − − −π π π π2 0 0[(tan tan ) (sec sec )]

= − − + − − = − = −π π π π π π π2 20 0 1 1 2 2( ) ( ) ( )

∴ = −I π π
2

2( )

33. Let I x x x dx= − + − + −∫ (| | | | | |)1 2 3
1

4

Define |x – 1| = x – 1, when x – 1 ≥ 0 i.e., x ≥ 1 
|x – 2| = x – 2, when x – 2 ≥ 0 i.e., x ≥ 2
|x – 2| = – (x – 2), when x – 2 ≤ 0 i.e., x ≤ 2
|x – 3| = – (x – 3), when x – 3 ≤ 0 i.e., x ≤ 3
|x – 3| = (x – 3), when x – 3 ≥ 0 i.e., x ≥ 3

⇒ = − − − + −∫ ∫ ∫I x dx x dx x dx( ) ( ) ( )1 2 2
1
4

1
2

2
4

− − + −∫∫ ( ) ( )x dx x dx3 3
3
4

1
3
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= −








 − −









 + −











x x x x x x
2

1

4 2

1

2 2

2

4

2 2
2

2
2

 
− −









 + −











x x x x
2

1

3 2

3

4

2
3

2
3

= −





− −








 − −





− −










16
2

1
2

4 1 4
2

1
2

4 2( ) ( )

  
+ −





− −








 − −





− −










16
2

4
2

8 4 9
2

1
2

9 3( ) ( )

 
+ −





− −










16
2

9
2

12 9( )

= − + − +





+ − + − + −15
2

3
2

12
2

8
2

7
2

3 2 4 6 3[ ]
 

= 





+ − =23
2

2 19
2

[ ]

34. Let 1
1 12 2x x

A
x

B
x

C
x( )+

= + +
+

⇒ 1 = Ax(x + 1) + B(x + 1) + Cx2 ...(i)
Putting x = 0 in (i), we get 
1 = B(0 + 1)  ⇒  B = 1
Putting x = – 1 in (i), we get
 1 = C(–1)2  ⇒  C = 1
Comparing coefficients of x2 on both sides of (i), we get
0 = A + C ⇒ A = – C   ⇒   A = –1

∴
+

= − + +
+

1
1

1 1 1
12 2x x x x x( )

∴
+

= − + +
+





∫ ∫

dx
x x x x x

dx2
1

3

2
1

3

1
1 1 1

1( )

= − +
−

+ +






−
log| | log| |x x x

1

1

3

1
1

= − + +





1 1
1

3

x
x

x
log

 
= − +



 + −1

3
1 4

3
2log log

= + ×



 = +2

3
4
3

1
2

2
3

2
3

log log

35. Let I xe dxx= ∫
0

1

Integrating by parts, we get

I = 



 − ∫xe e dxx x

0

1

0

1

= −



 = − − −  =xe e e ex x

0

1
0 1 1( ) ( )  

36. Let I x xdx=
−
∫ 17 4

1

1
cos  

Let  f (x) = x17cos4x
 f (–x) = (–x)17 cos4(–x) = –x17 cos4x = –f (x)
\ f (x) is an odd function, hence I = 0

37. sin ( sin sin )
//

3

0

2

0

2 1
4

3 3xdx x x dx= −∫∫
ππ

          

 [   sin3x = 3sinx – 4 sin3x]

= − +





1
4

3 3
3 0

2
cos cos /

x x π

= − +





− − +





1
4

3
2

1
3

3
2

1
4

3 0 0
3

cos cos cos cosπ π

= + + −





= 



 =1

4
0 0 3 1

3
1
4

8
3

2
3

38. 2 23

0

4
2

0

4
tan tan .tan

/ /π π

∫ ∫=xdx x xdx

= −∫ 2 12

0

4
tan (sec )

/
x x dx

π

 

= − ∫∫2 22

0

4

0

4
(tan )sec tan

//
x x dx xdx

ππ

=






− −2
2

2
2

0

4

0
4tan [ log|cos |]

/
/x x

π
π

= −



 + −



tan tan logcos logcos2 2

4
0 2

4
0π π

= − + −





( ) log log1 0 2 1
2

1

= + − −1 2 1 2 1(log log log )

= + × −



 = −1 2 1

2
2 1 2log log

39. sin sin .− −∫ ∫=1

0

1
1

0

1
1xdx x dx

Integrating by parts, we get

=   −
−

− ∫sin .1
0
1

20

1 1

1
x x

x
xdx

=   + −

−

− ∫x x x

x
dxsin 1

0
1

20

11
2

2

1
 

= +
−























−x x
x

sin
( )

/

/
1

2 1 2

0

1
1
2

1
1 2

= + × −( )





−(sin )11 1
2

2
1

0 1 = −π
2

1



39Integrals

40. (A) : Let I dx
e e

dx

e
e

x x x
x

=
+

=
+

−∫ ∫ 1

⇒ =
+∫I

e dx

e

x

x( )2 1   
Put ex = t ⇒ ex dx = dt

∴ =
+

= +

= +

∫ −

−

I dt
t

t C

e Cx

2
1

1
1

tan ( )

tan ( )

41. (B) : Let I x
x x

dx

x x
x x

dx

=
+

= −

+

∫

∫

cos
(sin cos )

cos sin
(cos sin )

2
2

2 2

2

= −
+∫

cos sin
cos sin
x x
x x

dx  = log |cosx + sinx| + C

42. (D) : Let I x f x dx
a

b
= ∫ ( )

Let a + b – x = z   ⇒  – dx = dz 
When x = a, z = b   and when x = b, z = a

∴ = − + −∫I a b z f z dz
b

a
( ) ( )

    

= + −∫ ∫( ) ( ) ( )a b f z dz z f z dz
a

b

a

b

= + −∫ ∫( ) ( ) ( )a b f x dx x f x dx
a

b

a

b

 
= + −∫( ) ( )a b f x dx I

a

b

⇒ = + ∫2I a b f x dx
a

b
( ) ( )

Hence I a b f x dx
a

b
= +



 ∫2

( )

43. (B) : Let I x
x x

dx= −

+ −







−∫ tan 1
2

0

1 2 1
1

= + −
− −











−∫ tan
( )

1

0

1 1
1 1
x x
x x

dx
  

= + −− −∫[tan tan ( )]1 1

0

1
1x x dx

⇒ = + −− −∫ ∫I xdx x dxtan tan ( )1

0

1
1

0

1
1

Integrating by parts, we get

I x x x
x
dx x x x

x
dx= ⋅ −

+
+ − ⋅ −

+ −
− −∫ ∫tan tan ( )

( )
1

0

1

2
1

0

1

0

1

2
0

11
1

1
1 1

I x x x
x
dx x x x

x
dx= ⋅ −

+
+ − ⋅ −

+ −
− −∫ ∫tan tan ( )

( )
1

0

1

2
1

0

1

0

1

2
0

11
1

1
1 1

= 
π
4

1
2

1 0
1 2 1

2

0

1

2
0

1
− + + −

+ − +∫log( )x x
x x

dx

= π
4

1
2

2 0
2 22

0

1
− + −

− +∫log x
x x

dx

= π
4

1
2

2 1
2

2 2 2
2 22

0

1
− − − +

− +∫log x
x x

dx

= π
4

1
2

2 1
2

2 2 1
2

2
2 2

2
0

1

2
0

1
− − − + −

− +∫log log( )x x
x x

dx π
4

1
2

2 1
2

2 2 1
2

2
2 2

2
0

1

2
0

1
− − − + −

− +∫log log( )x x
x x

dx

= π
4

1
2

2 1
2

1 1
2

2 1
2 22

0

1
− − + −

− +∫log log( ) log
x x

dx π
4

1
2

2 1
2

1 1
2

2 1
2 22

0

1
− − + −

− +∫log log( ) log
x x

dx

= π
4

1
1 12 2

0

1
−

− +∫ ( )x
dx  = π

4
11

0

1
− −−tan ( )x

= π π π
4

0 1
4 4

01− + − = − =−tan ( )
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