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DEFINITE INTEGRATION 

OBJECTIVE PROBLEMS 

1. ∫ =
4/

0

2tan
π

dxx    

(a) 
4

1
π−  (b) 

4
1

π+
  

(c) 1
4

−π   (d)
4

π  

2. 
/2

0
sinxe x dx

π
=∫      

(a) )1(
2

1 2/ −πe  (b) )1(
2

1 2/ +πe
  

(c) )1(
2

1 2/πe−   (d) )1(2 2/ +πe  

3. logb

a

x
dx

x
=∫      

(a) 








a

b

log

log
log  (b) 









a

b
ba log)log(

  
(c) 









a

b
ba log)log(

2

1  (d) 








b

a
ba log)log(

2

1  

4. ∫ =
−

2

1

1

2

1
dxe

x
x      

(a) 1+e  (b) 1−e   (c) 
e

e 1+   (d)
e

e 1−  

5. 
11/ 2

2 3/20

sin

(1 )

x
dx

x

−

=
−∫      

(a) 2log
2

1

4
+π  (b) 2log

2

1

4
−π

  
(c) 2log

2
+π   (d) 2log

2
−π  

6. If 
20

,
2 8 16

k dx

x

π=
+∫  then =k  

(a) 1 (b) 
2

1

  
(c) 

4

1

  
 (d) None of these 

7. =
−+∫

1

0 2)]1([ xbax

dx      

(a) 
b

a  (b) 
a

b

  
(c) ba    (d)

ba

1  

8. The value of integral 
2/

21/

sin(1/ )x
dx

x

π

π
=∫    

(a) 2 (b) 1−  

(c) 0 (d) 1 
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9. The value of 
2 3

2
( )ax bx c

−
+ +∫  depends on   

(a) The value of a   (b) The value of b   

(c) The value of c   (d)The values of a  and b  

10. =
+∫

−
dx

x

x1

0 2

1

1

tan    

(a) 
8

2π  (b) 
16

2π

  
(c) 

4

2π    (d)
32

2π  

11. =
+∫ −

−

dx
e

e
x

x1

0 1
     

(a) 1
11

log +−






 +
ee

e  (b) 1
1

2

1
log +−







 +
ee

e

  
(c) 1

1

2

1
log −+







 +
ee

e  (d)None of these 

12. =
++∫ dx

xx

x2/

0 sincos1

cosπ      

(a) 2log
2

1

4
+π  (b) 2log

4
+π

  
(c) 2log

2

1

4
−π   (d) 2log

4
−π  

13. The value of the definite integral 

 
1

20 2 cos 1

dx

x x α+ +∫  for πα <<0  is equal to  

(a) αsin  (b) )(sintan 1 α−
  (c) αα sin   (d) 1)(sin

2
−αα  

14. The integral =








 ++
+∫−

−− dx
x

x

x

x3

1

2
1

2
1 1

tan
1

tan   

(a) π  (b) π2   (c) π3    (d)None of these 

15. ∫ =−
1

0

9)1( dxx      

(a) 1 (b) 
10

1

  
(c) 

10

11

  
 (d)2 

16. If ,
3

2
log

2
1log

1

0
badx

x
x +=







 +∫  then   

(a) 
2

3
,

2

3 == ba  (b) 
4

3
,

4

3 −== ba
  

(c) 
2

3
,

4

3 == ba  (d) ba =  

17. If ∫=
2

log1

e

e x

dx
I  and ∫=

2

1
2 ,dx

x

e
I

x

 then  

(a) 21 II =  (b) 21 II >   (c) 21 II <   (d) None of these 
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18. The value of ∫
2

1
log dxx  is      

(a) e/2log  (b) 4log   (c) e/4log   (d) 2log  

19. ∫ =
+

−1

0 3)1(

)1(
dx

x

xe x

     

(a) 
4

e  (b) 1
4

−e

  
(c) 1

4
+e   (d) None of these 

20. The value of 
/4

0

1 tan

1 tan

x
dx

x

π +
−∫  is    

(a) 2log
2

1−  (b) 2log
4

1

  
(c) 2log

3

1

 
 (d)None of these 

21. 
/2

0

cos

(1 sin )(2 sin )

x
dx

x x

π
=

+ +∫      

(a) 
3

4
log  (b) 

3

1
log

  
(c) 

4

3
log   (d) None of these 

22. ∫ =+
/2

/4
)cotsin(log

π

π
dxxxe x      

(a) 2log4/πe  (b) 2log4/πe−   (c) 2log
2

1 4/πe   (d) 2log
2

1 4/πe−  

23. =
−
+

∫ dx
x

x2

0 2

2     

(a) 2+π  (b) 
2

3+π
  

(c) 1+π   (d)None of these 

24. ∫ =






 −
2

1 2

11
dx

xx
e x   

(a) e
e +
2

2

 (b) 
2

2e
e −

  
(c) e

e −
2

2

  (d) None of these 

25. 
/2

20

1 2cos

(2 cos )

x

x

π + =
+∫      

(a) 
2

π  (b) π   (c) 
2

1    (d) None of these 

26. =
++∫

2/

0 2 2cos3cos

cossinπ

xx

dxxx      

(a) 








9

8
log  (b) 









8

9
log

  
(c) )98log( ×   (d) None of these 
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27. 
2/4

0

sec

(1 tan )(2 tan )

x
dx

x x

π
=

+ +∫  

(a) 








3

2
log e  (b) 3loge   (c) 









3

4
log

2

1
e       (d) 









3

4
loge  

28. The value of ∫ ∫
−− +

x x
dttdtt

2 2sin

0

cos

0

11 cossin  is  

(a) 
2

π  (b) 1  (c) 
4

π   (d)None of these 

29. The value of ∫ +
+1

0 2

4

1

1
dx

x

x  is     

(a) )43(
6

1 −π  (b) )43(
6

1 π−
  

(c) )43(
6

1 +π      (d) )43(
6

1 π+  

30. ∫ =
+

2/

0 2222 sincos

π

xbxa

dx    

(a) abπ  (b) ab2π   (c)
ab

π       (d) 
ab2

π  

31. The value of dx
x

xx
I ∫ +

+=
2/

0

2

 
2sin1

)cos(sinπ
is    

(a) 3 (b) 1  (c) 2     (d)0 

32. ∫ =














−
+−1

0

1

1

1
tan2sin dx

x

x      

(a) 6/π  (b) 4/π   (c) 2/π      (d) π  

33. ∫ =














−
+−1

0

1

1

1
tan2sin dx

x

x      

(a) 6/π  (b) 4/π   (c) 2/π      (d) π  

34. Let ∫ +
=

2

1 2
1

1 x

dx
I and ∫=

2

1
2 x

dx
I  then    

(a) 21 II >  (b) 12 II >   (c) 21 II =     (d) 21 2II >  

35. ∫ +
4/

0
]cottan[

π
dxxx  equals     

(a) π2  (b) 
2

π

  
(c) 

2

π      (d) π2  
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36. dxxxdxxx )cos(sin)sin(cos
4/5

4/

4/

0
−+− ∫∫

π

π

π
dxxx )sin(cos

4/

2
−+ ∫

π

π
 is equal to   

(a) 22 −  (b) 222 −       (c) 223 −  (d) 224 −  

37. ∫ =
+−

15

8 1)3( xx

dx      

(a) 
3

5
log

2

1  (b) 
3

5
log

3

1

  
(c)

5

3
log

2

1  (d)
5

3
log

5

1  

38. If 
/4

0
tan ,n

nI d
π

θ θ= ∫  then 68 II +  equals  

(a) 
4

1  (b) 
5

1

 
(c)

6

1  (d)
7

1  

39. The value of ∫ +

2

1 2)ln1(

e

xx

dx  is    

 (a) 3/2  (b) 3/1  (c) 2/3  (d) 2ln  

40. . ∫ =
+

2/

0 tancot

cotπ
dx

xx

x   

(a) π  (b) 
2

π

 
(c)

4

π  (d)
3

π  

41. =∫ dxxfx )(sin
0

π
   

(a) ∫
π

π
0

)(sin dxxf  (b) ∫
ππ
0

)(sin
2

dxxf
  

(c) ∫
2/

0
)(sin

2

ππ
dxxf  (d)None of these 

42. 
/2

0

cos sin

1 sin cos

x x
dx

x x

π − =
+∫     

(a) 2 (b) 2−  (c)0 (d)None of these 

43.
/2

/2

2 sin
log

2 sin
d

π

π

θ θ
θ−

−  = + 
∫  

(a) 0 (b) 1 (c)2    (d)None of these 

44 .Assume that f  is continuous everywhere, then =







∫ dx

c

x
f

c

bc

ac

1  

(a) dx
c

x
f

b

a∫ 






  (b) ∫
b

a
dxxf

c
)(

1

  
(c) ∫

b

a
dxxf )(  (d)None of these 
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45. If n is a positive integer and [x] is the greatest integer not exceeding x, then ∫ −
n

dxxx
0

]}[{  

equals 

(a) 2/2n  (b) 2/)1( −nn  (c) 2/n  (d) n
n −
2

2

 

46. 
 

=∫− dxxx
1

1
||    

(a) 1 (b) 0 (c)2 (d)2−  

47. =∫ dxxsinlog
2/

0

π
         

 (a)
 

2log
2







− π  (b)
2

1
logπ

 
 (c)

2

1
logπ−  (d) 2log

2

π  

48. =∫− dxxx
1

1

417 cos      

(a) 2−  (b) 1−  (c) 0 (d) 2 

49. ∫
=−

2/

0
|cossin|

π
dxxx

  

(a) 0                         (b) )12(2 −  (c) 12 −  (d) )12(2 +  

50. The value of the integral 
dxx∫−

−4/

4/

4sin
π

π  is  

 (a)3/2      (b)–8/3 (c)3/8 (d)8/3 

51. ∫−
=−

2

2

2 |1| dxx
   

(a) 2 (b) 4 (c)6 (d)8 

52. For any integer ,n  the integral 

 ∫ =+
π

0

3sin )12(cos
2

dxxne x      

(a) 1−  (b) 0 (c) 1  (d) π  

53. The value of the integral ∫ −=
1

0
)1( dxxxI n  is   

(a) 
1

1

+n
 (b) 

2

1

+n       
(c)

 2

1

1

1

+
−

+ nn
       (d) 

2

1

1

1

+
+

+ nn
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 54. =
+∫ dx

xx

xxπ

0 cossec

tan   

(a) 
4

2π  (b) 
2

2π

 
(c)

 2

3 2π  (d)
 3

2π   

 

55 If ),()( xfxbaf =−+  then ∫ =
b

a
dxxfx )(   

(a) ∫ −+ b

a
dxxbf

ba
)(

2
 (b) ∫

+ b

a
dxxf

ba
)(

2      
(c)

 ∫
− b

a
dxxf

ab
)(

2
 (d) None of these 

56. If )(xf  is a continuous periodic function with period ,T  then the integral ∫
+

=
Ta

a
dxxfI )(  is  

(a) Equal to a2  (b) Equal to a3   (c) Independent of a        (d) None of these 

 

57. The value of ∫− +−−++
1

1

22 )11( dxxxxx  is 

(a) 0 (b) 1 (c) 1−  (d) None of these 

58. ∫
=

e

e
dxx

/1
|log|

     

(a) e

1
1 −

 (b) 







 −
e

1
12

          (c) 11 −−e  (d) None of these 

59. The value of ∫ +

4/3

4/
,

sin1

π

π
φ

φ
φ

d  is  

(a) 
8

tan
ππ  (b) 

8
tanlog

π

 
(c)

 8
tan

π  (d) None of these 

60. The value of dx
xx

x
∫ +−

3

2 5
 is  

(a) 1 (b) 0 (c) 1−  (d)
 2

1

 

61. The value of dx
x

x
∫ 









+
+2/

0 cos34

sin34
log

π
 is 

(a) 2 (b) 
4

3

 
(c) 0 (d) None of these 

62. The value of dx
xx

x
∫ 









−+
−−1

0 2
1

1

12
tan  is 

(a) 1 (b) 0 (c) 1−  (d) None of these 

63. The value of ∫− −
−1

1

2

||3

sin
dx

x

xx  is    

(a) 0 (b) ∫ −

1

0 ||3

sin
2 dx

x

x

  
(c)

 
dx

x

x
∫ −

−1

0

2

||3
2  (d)

 
∫ −

−1

0

2

||3

sin
2 dx

x

xx  
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64. If ∫ ∫=
a a

dxxfdxxf
2

0 0
,)(2)(  then    

(a) )()2( xfxaf −=−  (b) )()2( xfxaf =−       (c) )()( xfxaf −=−      (d) )()( xfxaf =−  

       65. ∫ +

2/

0 cossin

sinπ
dx

xx

x  equals 

  (a)
 2

π  (b) 
3

π

 
(c)

 4

π  (d)
 6

π  

66. The value of ∫ +

2/

0 cossin

sin

22

2π
dx

xx

x

 is     

(a) 
4

π  (b) 
2

π

 
(c) π  (d) π2  

67. The value of ∫ −

2

1

loge

e

e dx
x

x  is   

(a) 
2

3  (b) 
2

5

 
(c) 3 (d) 5 

68. The value of ,][
2

0

2
∫ dxx  where [.] is the greatest integer function       

(a) 22 −  (b) 22 +  (c) 12 −  (d) 22 −  

      69. ∫ =+
π2

0
|)sin|(sin dxxx     

(a) 0 (b) 4 (c) 8 (d) 1 

   70. ∫−
=++

1

1

2 )1log( dxxx      

(a) 0 (b) log 2 (c)
 2

1
log  (d) None of these 

71. If [x] denotes the greatest integer less than or equal to x, then the value of ∫ −
5

1
|]3[| dxx  

is   

(a) 1 (b) 2 (c) 4 (d) 8 

72. The value of ∫ −

2

1

loge

e

e dx
x

x  is     

(a) 
2

3  (b) 
2

5

 
(c) 3 (d) 5 

    73. Suppose f is such that )()( xfxf −=−  for every real x and ∫ =
1

0
,5)( dxxf  then ∫− =

0

1
)( dttf       

(a) 10 (b) 5 (c) 0      (d)– 5 
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 74. ∫ =
a

dxxf
2

0
)(      

(a) ∫
a

dxxf
0

)(2
 

(b) 0            (c)
 ∫ ∫ −+

a a
dxxafdxxf

0 0
)2()(             (d)

 ∫∫ −+
aa

dxxafdxxf
2

00
)2()(  

75. ∫−
=

2

2
][ dxx      

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

   76. ∫ −1000

0

][ dxe xx  is      

(a) 11000 −e  (b) 
1

11000

−
−

e

e

     
(c) )1(1000 −e         (d)

 
1

1000

e −
 

77. The value of ∫ <<
b

a
badx

x

x
0,

||
 is    

(a) |)||(| ba +−  (b) |||| ab −       (c) |||| ba −   (d) |||| ba +  

78. The value of ∫−

−












+









+
−+









−
+2

2

2

1

1
ln

1

1
ln dxr

x

x
q

x

x
p  depends on      

(a) The value of p  (b) The value of q  

(c) The value of r   (d)The value of p and q 

79. If f is continuous function, then   

  (a)∫ ∫− −
=

5

3

10

6
)]2/()( dxxfdxxf                                      (b)

 ∫ ∫− −
−=

5

3

10

6
)1()(2 dxxfdxxf    

(c) ∫ ∫− −
−=

5

3

4

4
)1()( dxxfdxxf                                      (d) ∫ ∫− −

−=
5

3

6

2
)1()( dxxfdxxf  

80. The integral value [ ]∫− ++++++
0

2

23 )1cos()1(333 dxxxxxx  is   

(a) 2 (b) 4        (c) 0 (d) 8 

81. If ∫∫ =
2/

00
)(sin)(sin

ππ
dxxfAdxxxf , then A is    

(a) π2  (b) π  (c)
 4

π  (d) 0 

82. If ∫=
x

dttxg
0

4 ,cos)(  then )( π+xg  equals  

(a) )()( πgxg +  (b) )()( πgxg −        (c) )()( πgxg        (d) )(/)( πgxg  

83. ∫ =






2/

0

2

sin

π
θ

θ
θ

d  

(a) 2logπ  (b) 
2log

π

 
(c) π  (d) None of these 
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84.  Let cba ,,  be non-zero real numbers such that ,)23()23(
3

1

2
3

0

2 dxcbxaxdxcbxax ∫∫ ++=++  then  

(a) 3=++ cba  (b) 1=++ cba     (c) 0=++ cba   (d) 2=++ cba  

85. The function ∫=
x

t

dt
xL

1
)(  satisfies the equation   

(a) )()()( yLxLyxL +=+  (b) )()( yLxL
y

x
L +=









     
(c) )()()( yLxLxyL +=  (d) None of these 

86. The value of ∫− −
3

2

2 |1| dxx is     

(a) 
3

1  (b) 
3

14

 
(c)

3

7  (d)
3

28  

 87. If ∫ −=
1

sin

2 sin1)(
x

xdttft , 






∈
2

,0
π

x  then 








3

1
f   equal to     

(a) 3 (b) 
3

1            c)
3

1  (d) 3   

88. The value of the integral ∑∫
=

+−
n

k

dxxkf
1

1

0
)1(  is 

(a) ∫
1

0
)( dxxf  (b) ∫

2

0
)( dxxf

      
(c) ∫

n
dxxf

0
)(  (d) ∫

1

0
)( dxxfn  

89. ∫
∞

=
++0 2 )1)(1( xx

xdx     

(a) 0 (b) 2/π  (c) 4/π  (d)1 

90. ∫− =+
2/

2/

22 )cos(sincossin
π

π
dxxxxx     

(a) 
15

2  (b) 
15

4

 
(c)

15

6  (d)
15

8  

91. The greatest value of the function 
1

( ) | |
x

F x t dt= ∫  on the interval 






−
2

1
,

2

1  is given by    

(a) 
8

3  (b) 
2

1−
 

(c)
8

3−  (d)
5

2  

92. The value of   the integral dx
xdx

d
∫−

− 






1

1

1 1
tan  is 

(a) 
2

π  (b) 
4

π

 
(c)

2

π−  (d)None of these 
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93.
20 (1 )(1 )

x dx

x x

∞
=

+ +∫  

(a) 
4

π  (b) 
3

π

 
(c)

6

π  (d)None of these 

94. The points of intersection of ∫ −=
x

dttxF
2

1 )52()(  and ∫=
x

dttxF
0

2 ,2)(  are   

(a) 








25

36
,

5

6  (b) 








9

4
,

3

2

 
(c) 









9

1
,

3

1  (d) 








25

1
,

5

1  

95. ∫
∞

+0 22)1(

ln

x

dxxx  is equal to      

(a) 0 (b) 1 (c)∞  (d)None of these  

96. ∫ 
















+
−1

0 2
1

1

2
sin dx

x

x

dx

d  is equal to    

(a) 0 (b) π  (c) 2/π  (d) 4/π  

97. If ∫=
4

2
,sin)(

x

x
dttxf  then )(xf ′  equals 

(a) xx sinsin 2 −  (b) xxxx sin2sin4 23 −        (c) xxxx sinsin 24 −        (d) None of these 

 

98. =






 ++

∫
∞

0 3
2 1xx

dx      

(a) 
8

3  (b) 
8

1

 
(c)

8

3−  (d)None of these 

99. =−∫ dxxax
a

0

224  

(a) 
32

π  (b) 6

32
a

π

 
(c) 6

16
a

π  (d) 6

8
a

π  

100. Let 0;)(
sin

>









= x

x

e
xF

dx

d x

. If  ∫ −=
4

1

sin )1()(
3 3

FkFdxe
x

x , then one of the possible value of k, is     

(a) 15 (b) 16 (c)63 (d)64 

101. ∫ =−
a

dxxax
0

2/3222 )(  

(a) 
32

6aπ  (b) 
15

2 5a

 
(c)

32

6a  (d)None of these 
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102 .The value of 
2 2 2

1
lim ....

1 4 9 2n

n n n

n n n n→∞

 + + + + + + + 
is equal to    

(a) 
2

π  (b) 
4

π

 
(c)1      (d)None of these 

103. =+++
∞→ 100

99999999 .......321
lim

n

n
n

    

 (a)
100

9  (b) 
100

1

  
(c)

99

1  (d)
101

1  

104. =
++++

+∞→ 1

.....321
lim

p

pppp

n n

n    

(a) 
1

1

+p
 (b) 

p−1

1

 
(c)

1

11

−
−

pp
 (d)

2

1

+P
 

105.
n

nn n

n
/1

!
lim 








∞→

equals    

(a) e (b) e/1  (c) 4/π  (d) π/4  

106. =
+

+
∫

∞
dx

x

x

0 2

2

1

)1(log  

(a) 
2

1
logπ  (b) 2logπ   (c)

2

1
log2π  (d) 2log2π  

107. 2 2 2
2 2 2 2

1 1 2 4 1
lim sec sec ..... sec 1
n n n n n n→∞

 + + +  
 equals   

 (a) 1tan  (b) 1tan
2

1

 
(c) 1sec

2

1  (d) 1cosec
2

1  

108.
2 2 2

1 1 1 1
lim .....

2 ( 1)n n n n n n n n n→∞

 
+ + + + 

 + + + −  

 is equal to    

(a) 222 +  (b) 222 −  (c) 22  (d)2 

109.
2

2 2
1

1
lim

n

n
r

r

n n r→∞ = +
∑  equals    

 (a) 51+  (b) 51 +−      (c) 21 +−  (d) 21+  

110. The value of integral 
1

0

1

log

bx
dx

x

−
∫  is 

(a) blog  (b) )1log(2 +b  (c) blog3  (d)None of these 

111. 1 1 1 1
lim .....

1 2 2n n n n n→∞

 + + + = + + 
     

 (a)0 (b) 4loge  (c) 3loge  (d) 2loge  
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DEFINITE INTEGRATION 

HINTS AND SOLUTIONS 

 

 

1. (a) ∫ ∫ −=
4/

0

4/

0

22 )1(sectan
π π

dxxxdx  

  ∫ ∫−=
4/

0

4/

0

2 1sec
π π

dxxdx = 
4

1][][tan 4/
0

4/
0

πππ −=− xx . 

2. (b)  Let ∫=
2/

0
sin

π
dxxeI x  

           = ∫+−
2/

0

2/
0 cos]cos[

ππ dxxexe xx  

           ∫−+−=
2/

0

2/
0

2/
0 sin]sin[]cos[

πππ dxxexexe xxx  

  ∴ )1()]cos(sin[2 2/2/
0 +=−= ππ exxeI x  

3. (c) Let ∫ ==
b

a

b
axxdxx

x
I )log(loglog

1
∫−

b

a
dxx

x
log

1  

  ])(log)[(log
2

1
])[(log2 222 abIxI b

a −=⇒=⇒  

  )]log)(loglog[(log
2

1
abab −+= = 









a

b
ab log)log(

2

1 . 

4. (d) Put dx
x

dt
x

t
2

11 =⇒−= , then it reduces to 
e

e
eeedte tt 1

][
2/1

1

12/12/1
1

−=−==∫
−

−

−−−
− . 

5. (b) dx
x

x
I ∫ −

=
−2/1

0 2/32

1

)1(

sin  

 Put dtdx
x

tx =
−

⇒=−

2

1

1

1
sin and tx sin=  

 Also 0=t to 
4

π as 0=x to 
2

1  

 ∫ −==⇒
4/

0

2 2log
2

1

4
sec.

π π
dtttI . 

6. (b) ∫ ∫ ∫ +
=

+
=

+

k k k

t

dt

x

dx
dx

x0 0

2

0 222 14

1

)2(12

1

82

1  

  kt k 2tan
4

1
|tan|

4

1 12
0

1 −− == .  

  Comparing it with the given value, we get 
2

1
12

4
2tan 1 =⇒=⇒=− kkk

π . 
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7. (d) Let ∫ +−
=

1

0 2])[( bxba

dx
I  

 Put dxbadtbxbat )()( −=⇒+−=  

 As atx =⇒= 1 and btx =⇒= 0 , then  

      
abab

ba

batba
dt

tba
I

a

b

a

b

1

)(

11

)(

111
2

=






 −
−

=






−
−

=
−

= ∫ . 

8. (d) Put dx
x

dt
x

t
2

11 −=⇒= as 
2

π=t and π  

  ∴ ∫








π

π

/2

/1 2

1
sin

dx
x

x
∫ −=−=

π

π
π
π

2/
2/][cossin tdtt  

                                     1
2

coscos =














−−= ππ . 

9. (c) 
2

2

2

2

24
3

24
)(

−
−∫ 











++=++ cx

bxax
dxcbxax = 4c.  

10. (d) Put ,
1

1
tan

2
1 dx

x
dtxt

+
=⇒= −  then  

  ∫ ∫ =











==

+

−1

0

4/

0

24/

0

2

2

1

3221

tan π
π

πt
dttdx

x

x . 

11. (b) Put dtdxete xx =−⇒=+ −−1 , then we have  

  dt
tt

dtt
I ee ∫∫

++







 −=−−=
1

1

2

1
1

2
1

1))(1(  

    [ ] 22log
1

1
1

1loglog
1

1

2 +−






 +−






 +=−=
+

ee
e

e ee
tt  

    1
1

2

1
log +−







 +=
ee

e
e . 

12. (c) dx
xx

x
∫ ++

2/

0 sincos1

cosπ
 

  dx
xxx

xx
∫ +

−=
2/

0 2

22

)2/cos()2/sin(2)2/(cos2

)2/(sin)2/(cosπ
 

  dx
x

dx
x

x
∫∫ 















−=
+
−=

2/

0

2/

0

2

2
tan1

2

1

)2/tan(1

)2/(tan1

2

1 ππ
 

  2log
2

1

42

1
log

4
−=+ ππ . 

13. (d) ∫ ∫ −++
=

++

1

0

1

0 222 cos1)cos(1cos2 ααα x

dx

xx

dx  

 
1

0

1

0

1
22 sin

cos
tan

sin

1

sin)cos(∫ 






 +=
++

= −

α
α

ααα
x

x

dx  



 www.sakshieducation.com 

www.sakshieducation.com 

 

 
α

ααα
α sin

1
.

2
cottan

2
cottan

sin

1 11 =






 −= −− . 

14. (b) dx
x

x

x

x
I ∫−

−−






















 ++








+
=

3

1

2
1

2
1 1

tan
1

tan  

     dx
x

x

x

x
∫−

−−


















+
+









+
=

3

1 2
1

2
1

1
cot

1
tan  

     ππ
2

2

3

1∫− == dx . 

15. (b) Required value =
10

1

10

)1(
1

0

10

=










 −− x . 

16. (c) Integrate it by parts taking 






 +
2

1log
x as first function dx

x
x

xx
∫

+
−



















 +=
1

0

22

0

2

22

1

2
1

1

22
1log  

  ∫ +
−=

1

0

2

22

1

2

3
log

2

1
dx

x

x  

  
3

2
log

2

3

4

3
2log43log42

2

1

2

1

2

3
log

2

1 +=






 −+−−=  

17. (a) Put ux =log in ,1I so that dueduxdx u==  

 Also as ex = to 1,2 =ue to 2 

  Thus, ∫ ∫==
2

1

2

1
1 dx

x

e
du

u

e
I

xu

. Hence, 21 II = . 

18. (c) ∫ +−=−=
2

1

2
1 122log2]log[log xxxxdx  

                   
e

e
4

loglog4log14log =−=−= . 

19. (b) dx
x

xe
dx

x

xe xx

∫∫ +
−+=

+
− 1

0 3

1

0 3 )1(

)21(

)1(

)1(  

  1
4)1()1(

2
)1(

1

0
2

1

0 3

1

0 2
−=













+
=

+
−

+ ∫∫
e

x

e
dx

x

e
dx

x

e xxx

. 

20. (a) ∫ ∫ 






 +=
−
+4/

0

4/

0 4
tan

tan1

tan1π π π
dxxdx

x

x  

  2log
2

1

4
seclog

4/

0

−=



























 +=
−π

π
x . 

21. (a) Put ,cossin dtdxxtx =⇒=  so that reduced integral is ∫ +−+=








+
−

+

1

0

1
0)]2log()1[log(

2

1

1

1
ttdt

tt
 

                    
3

4
log

2

1
log

3

2
log =−= . 
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22. (c) Let ∫ +=
2/

4/
)cotsin(log

π

π
dxxxeI x  

        ∫ ∫+=
2/

4/

2/

4/
cotsinlog

π

π

π

π
dxxedxxeI xx  

           ∫ +=
2/

4/

2/
4/]sinlog[sinlog

π

π
π
πxexdxe xx  ∫−

2/

4/
sinlog

π

π
dxxe x  

           2log
2

1

4
sinlog

2
sinlog 4/4/2/ πππ ππ

eee =−= . 

23. (a) Put ,sin2cos2 θθθ ddxx −=⇒= then 

  θθ
θ
θ

π
ddx

x

x
sin

cos1

cos1
2

2

2 0

2/

2

0 ∫∫ −
+−=

−
+  

           ∫=
2/

0 2
cos

2
sin

)2/sin(

)2/cos(
4

π
θθθ

θ
θ

d  

           ∫ +=
2/

0
)cos1(2

π
θθ d  

         21
2

2]sin[2 2/
0 +=







 +=+= ππθθ π . 

24. (c) ∫ −=






=






 −
2

1

22

1
2 2

111
e

e
e

x
dx

xx
e xx . 

25. (c) ∫ ∫ +
−+=

+
+2/

0

2/

0 22 )cos2(

3)2(cos2

)cos2(

)cos21(π π
dx

x

x
dx

x

x  

  ∫ ∫ +
−

+
=

2/

0

2/

0 2)cos2(
3

cos2
2

π π

x

dx

x

dx  

  ∫ ∫ +
+−

+
=

1

0

1

0 22

2

2 )3(

1
6

3
4 dt

t

t

t

dt ,     






 = t
x

2
tanPut  

  ∫ ∫ +
+

+
−=

1

0

1

0 222 )3(
12

3
2

t

dt

t

dt  

        ∫∫ +
+









+
+

+
−=

1

0 2

1

0
2

1

0 2 36

1

3
.

6

1
12

3
2

t

dt

t

t

t

dt  

        
2

1

3
2

1

0
2

=








+
=

t

t . 

26. (b) Let ∫ ++
=

2/

0 2 2cos3cos

.cossinπ

xx

dxxx
I  

 We put ,sincos dtdxxtx =−⇒= then  

 dt
tttt

dtt
I ∫ ∫ 









+
−

+
=

++
=

2

1

0

1

0 1

1

2

2

23

.  

   1
0)]1log()2log(2[ +−+= tt ]2log22log3log2[ −−=  

   






=−=−=
8

9
log]8log9[log]2log33log2[ .  
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27. (d) Put dtdxxtx =⇒=+ 2sectan1  

  ∫ ++
∴

4/

0

2

)tan2)(tan1(

secπ
dx

xx

x  

  2
1

2

1

2

1

2

1
)]1log([log

1)1(
tt

t

dt

t

dt

tt

dt +−=
+

−=
+

= ∫ ∫∫  

  
3

4
log2log3log2log eeee =+−= . 

28. (c) We have ∫ ∫
−− +=

x x
dttdttI

2 2sin

0

cos

0

11 cossin  

 Putting ut 2sin= in the first integral and vt 2cos= in the second integral, we have  

  ∫ ∫−=
x x

dvvvduuuI
0 2/

2sin2sin
π

  

    ∫ ∫ ∫−+=
2/

0 2/ 2/
2sin2sin2sin

π

π π

x x
dvvvduuuuduu  

  ∫∫ +






 −==
2/

0

2/

0

2/

0
2cos

2

1

2

2cos
2sin

πππ
duu

uu
uduuI  

   
4

)2(sin
4

1

2

2cos 2/
0

2/

0

ππ
π

=+






 −= u
uu . 

29. (a) ∫ ∫ ∫ +
+

+
−=

+
+=

1

0

1

0

1

0 22

4

2

4

1
2

1

1

1

1

x

dx
dx

x

x
dx

x

x
I  

  ⇒  ∫∫ +
+−=

1

0 2

1

0

2

1
2)1(

x

dx
dxxI  

  ⇒  1
0

1

1

0

3

][tan2
3

xx
x

I −+











−=  

6

)43(

23

2 −=+−= ππ . 

30. (d) ∫ +
=

2/

0 2222
.

sincos

π

xbxa

dx
I   

 Dividing the numerator and denominator by ,cos2 x  we get  

 ∫ ∫ +
=

+
=

2/

0

2/

0 222

2

2

2
22

2

tan

sec

cos

sin
cos

1
π π

dx
xba

x

x

x
ba

dx
xI . 

 Substituting txb =tan  and dtdxxb =2sec  limit when 0=x , then 0=t  and when ,
2

π=x then ,∞=t  

therefore, 
∞

−∞
















=
+

= ∫
0

1

0 22
tan

11

a

t

abta
b

dt

I  

               [ ]
ababab 2

0
2

1
0tantan

1 11 ππ =






 −=−∞= −− . 
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31. (c) ∫ +
+=

2/

0

2

2sin1

)cos(sinπ
dx

x

xx
I ∫ +

+=
2/

0 2

2

)cos(sin

)cos(sinπ
dx

xx

xx  

    ∫ +−=+=
2/

0

2/
0)sincos()cos(sin

π πxxdxxxI  

  2)1(1 =−−=I . 

32. (b) ∫ 













−
+−1

0

1

1

1
tan2sin dx

x

x  

 Put ,cosθ=x then 












−
+−

θ
θ

cos1

cos1
tan2sin 1  

           














= −

2
cottan2sin 1 θ  

           














 −=


























 −= −

22
2sin

22
tantan2sin 1 θπθπ   

           22 1cos1sin)sin( x−=−==−= θθθπ  

 Now, ∫∫ −=














−
+−

1

0

2
1

0

1 1
1

1
tan2sin dxxdx

x

x  

            .
4

][sin
2

1
1

2

1 1
0

1
1

0

2 π=+






 −= − xxx  

33. (a) ∫−
−−


















+
+








+
=

3

1 2
1

2
1

1
cot

1
tan dx

x

x

x

x
I  

  ∫− −

=






=






=
3

1

3

1

2
22

πππ x
dx ,  







 =+ −−

2
)(cot)(tan 11 π

xx∵ . 

34. (b) We have, xxx ∀>+ ,)1( 22 ; )2,1(,1 2 ∈∀>+ xxx  

  ⇒ )2,1(,
1

1

1
2

∈∀<
+

x
xx

⇒ ∫ ∫<
+

2

1

2

121 x

dx

x

dx   

  ⇒  21 II < ⇒ 12 II > . 

35. (c) ∫∫
+=+=

4/

0

4/

0 cossin

cossin
]cottan[

ππ
dx

xx

xx
dxxxI  

    ∫
−−

+=
4/

0 2)cos(sin1

cossin
2

π
dx

xx

xx  

  Put txx =− cossin ; dtdxxx =+ )sin(cos  

  ∫− −
=∴

0

1 21
2

t

dt
I  

      
2

)]2/(0[2][sin2 0
1

1 ππ =−−== −
− tI . 
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36. (d) ∫ ∫ −+−=
4/

0

4/5

4/
)cos(sin)sin(cos

π π

π
dxxxdxxxI ∫ −+

4/

2
)sin(cos

π

π
dxxx  

         4
2

4

5

4

4
0 ]cos[sin]cos[sin]cos[sin

π

π

π

π

π

xxxxxx +++−+=  

 








−++























+−−−−








−+= 1

2

1

2

1

2

1

2

1

2

1

2

1
1

2

1

2

1
I  

 ]12[]22[]12[ −+−−−−=I  

37. (a) ∫ +−
=

15

8 1)3( xx

dx
I  

 Put xx 12 tantan −=⇒= θθ  

  θθθ ddx 2sectan2=  

 ∴ ∫
−

−
+−

=
15tan

8tan 22

21

1
1tan)3(tan

sectan2 θ
θθ

θθ
dI  

             ∫
−

− −
=

15tan

8tan 2

21

1 sec)4(sec

sectan2 θ
θθ

θθ
d   

             ∫
−

− −
=

15tan

8tan 2

1

1 )4(sec

sectan2 θ
θ

θθ
d  

              ∫
−

− +−
=

15tan

8tan

1

1 )2)(sec2(sec

sectan2 θ
θθ
θθ

d   

             
15tan

8tan

1

1)2(sec

)2(sec
log

2

1
−

−









+
−=

θ
θ  

38. (d) θθθ
π

dI n
n

2
4/

0

2 tan)1(sec −−= ∫  

  θθθθθ
ππ

ddI nn
n ∫∫ −− −=

2/

0

2
4/

0

22 tantansec  

  
1

1

1

tan
22

4/

0

1

−
=+⇒−













−
= −−

−

n
III

n
I nnn

n

n

π
θ  

  Hence 
7

1

18

1
68 =

−
=+ II . 

39. (a) ∫ +
=

2

1 2)ln1(

e

xx

dx
I  

 Let tx =+ )ln1(  ⇒  dx
x

dt
1=  

 Now, when 21 ex →= , then 31 →=t  

 ∴ 
3

2
1

3

113

1

3

1
2

=






 −−=






−== ∫ tt

dt
I . 
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40. (c) ∫ +
=

2/

0 tancot

cotπ
dx

xx

x
I   .....(i) 

    ∫







 −+






 −








 −
=

2/

0

2
tan

2
cot

2
cot

π

ππ

π

dx

xx

x

 

    ∫ +
=

2/

0 cottan

tanπ
dx

xx

x   .....(ii) 

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

  ∫ =⇒=
+
+=

2/

0

2/
0 4

][
cottan

tancot
2

π π π
Ixdx

xx

xx
I . 

41. (b) ∫∫ =
ππ π
00

)(sin
2

)(sin dxxfdxxfx  

  Since ∫ ∫=
a a

dxxfadxxxf
0 0

,)(
2

1
)( if )()( xfxaf =− . 

42. (c) ∫ =
+

−2/

0 cossin1

sincosπ
Idx

xx

xx    …..(i) 

  Now ∫







 −






 −+








 −−






 −
=

2/

0

2
cos

2
sin1

2
sin

2
cos

π

ππ

ππ

dx

xx

xx

I  

                   = ∫ +
−2/

0 cossin1

cossinπ
dx

xx

xx   .....(ii) 

  On adding, 002 =⇒= II .  

43. (a) Since )(
sin2

sin2
log

sin2

sin2
log)(

1

θ
θ
θ

θ
θθ ff −=









+
−−=









+
−=−

−

 

  ∴ )(xf  is an odd function of x .  

  Therefore, ∫ =








+
−2/

0
0 

sin2

sin2
log2

π
θ

θ
θ

d . 

44. (c) ∫=
bc

ac
dxcxf

c
I )/(

1  

 Put dtcdxt
c

x =⇒=  and btbcx =⇒=  

 atacx =⇒=  then, ∫ ∫==
b

a

b

a
dxxfdttfI )()( . 

45. (c) ][ xx −  is a periodic function with period 1. 

 { }∫ ∫ −=−∴
n

dxxxndxxx
0

1

0
])[(][  

  






 −= ∫ ∫
1

0

1

0
][ dxxdxxn

2
0

2

1

0

2 nx
n =














−










= . 
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46. (b) Let ||)( xxxf = . Then )(||||)( xfxxxxxf −=−=−−=−  

 Therefore ∫− =
1

1
0|| dxxx , 

47. (a) ∫ ∫=
2/

0

2/

0
coslogsinlog

π π
dxxdxx  

   ⇒ ∫∫∫ −==
2/

0

2/

0

2/

0
2log2sinlogcossinlog2

πππ
dxdxxdxxxI  

                 ∫ −=
π π
0

2log
2

sinlog
2

1
tdt ,     (Putting tx =2 ) 

                 ∫ −=
2/

0
2log

2
sinlog2.

2

1 π π
dtt  

   2log
2

2log
2

2
ππ −=⇒−=⇒ III ,







 =∫ ∫

b

a

b

a
dttfdxxf )()(∵ . 

48. (c) ∫ +=
4/

0
)tan1log(

π
θθ dI ⇒ θθππ

dI ∫















 −+=
4/

0 4
tan1log  

 ⇒  I = ∫ 








+
−+

4/

0 tan1

tan1
1log

π
θ

θ
θ

d  

  ⇒  I = ∫ ∫ +−
4/

0

4/

0
)tan1log(2log

π π
θθθ dd  

  ∫ ===⇒
4/

0

4/
0 2log

8
||

2

2log
2log

2

1 π π πθθdI . 

49. (b) ∫ −
2/

0
|cossin|

π
dxxx  

    )12(2)cos(sin)cos(sin
2/

4/

4/

0
−=−+−−= ∫∫

π

π

π
dxxxdxxx . 

50. (b) ∫∫ ∫ ==
−

− 4/

0 4

44/

4/

4/

0

4
4

4
4

tan

sec
2sec

sin

cos
2sin

ππ

π

π

x

xdx
dxx

x

x
dxx  

  Put tx =tan , we get ∫
+1

0 4

21
2 dt

t

t  

  






 += ∫ ∫
−−1

0

1

0

242 dttdtt
3

81

3

1
2

1

0

1

0
3

−=













−+−=

tt
. 

51. (b) dxxdxxdxx ∫∫∫ −

−

−−
−+−=−

1

1

2
1

2

2
2

2

2 |1||1||1| ∫ −+
2

1

2 |1| dxx   

  = ∫ ∫ ∫
−

− −
−−−+−−

1

2

1

1

2

1

222 )1()1()1( dxxdxxdxx  

  = 
3

4

3

4

3

4 ++ = 4. 

52. (b) Let ∫ +=
π

0

3sin .)12(cos)(
2

dxxnexf x  

 Since ])12()12cos[())(12cos( xnnxn +−+=−+ ππ  

 xn )12cos( +−= and xx 22 sin)(sin =−π  
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 Hence by the property of definite integral,  

 ∫ =+
π

0

3sin 0)12(cos
2

dxxne x ,  

53.  (c) ∫ −=
1

0
)1( dxxxI n  

  ∫ ∫ −−−=−−=−
1

0

1

0
)1)(11()1( dxxxdxxxI nn  

     ∫ ∫ −−−= +1

0

1

0

1 )1()1( dxxdxx nn  

     
1

1

2

1

)1(

)1(

)2(

)1(
1

0

11

0

2

+
−

+
=













+−
−−













+−
−=

++

nnn

x

n

x nn

 

   .
2

1

1

1

+
−

+
=⇒

nn
I  

54. (a) Let  I = ∫∫ −+−
−−=

+

ππ

ππ
ππ

00 )cos()sec(

)tan()(

cossec

tan
dx

xx

xx
dx

xx

xx  

  It gives dx
x

x
I ∫ +

=
ππ
0 2cos1

sin

2
 

  Now put tx =cos and solve, we get 
422

2πππ =×=I . 

55. (b) Since ∫ ∫ −+−+==
b

a

b

a
dxxbafxbadxxxfI )()()(  

  ⇒    ∫∫ −+=
b

a

b

a
dxxxfdxxfbaI )()()(  

 { }given)()( xfxbaf =−+∵  

  ⇒ ∫+=
b

a
dxxfbaI )()(2 ⇒ ∫ ∫

+==
b

a

b

a
dxxf

ba
dxxfxI )(

2
)( . 

56. (c) Consider the function ∫
+

=
Ta

a
dxxfag )()(  

  ∫ ∫ ∫
+

++=
0

0
)()()(

a

T Ta

T
dxxfdxxfdxxf  

 Putting yTx =−  in last integral, we get ∫ ∫ ∫
+

=+=
Ta

T

a a
dyyfdyTyfdxxf

0 0
)()()(  

 ⇒ ∫ ∫ ∫++=
0 1

0 0
)()()()(

a

a
dxxfdxxfdxxfag ∫=

T
dxxf

0
)(  

  Hence g(a) is independent of a. 

57. (a) Let 22 11)( xxxxxf +−−++= .  

 Then )(11)( 22 xfxxxxxf −=++−+−=−   

  Hence )(xf  is an odd function and so ∫− =
1

1
0)( dxxf . 

58. (b) ∫ ∫ ∫+−=
e

e e

e
dxxdxxdxx

/1

1

/1 1
loglog|log|  

  e
e xxxxxx 1

1
/1 ]log[]log[ −+−=  
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  1)1(
11

)01( +−+






 −−−−= ee

ee







 −=−=
ee

1
12

2
2 . 

59. (a) ∫∫ −+
−=

+
=

4/3

4/

4/3

4/ )sin(1sin1

π

π

π

π
φ

φπ
φπφ

φ
φ

ddI  

      






 =+ πππ

4

3

4
∵  

  ⇒ ∫ +
=

4/3

4/ sin1
2

π

π
φ

φ
π

dI  

  On simplification, we get .
8

tan)12(
πππ =−=I  

60. (d) ∫ +−
=

3

2 5
dx

xx

x
I    …..(i) 

 Using the property ∫ ∫ −+==
b

a

b

a
dxxbafdxxfI )()(  

 i.e., change in xxx −=−+= 5)32( or dxdx −=  

    )(
5

52

3
dx

xx

x
I −

−+
−=∴ ∫ ∫ +−

−=
3

2 5

5
dx

xx

x   …..(ii) 

 Adding (i) and (ii), ∫ ∫=
+−

−+=
3

2

3

2
1

5

5
2 dxdx

xx

xx
I  

                                    
2

1
123][ 3

2 =⇒=−== Ix . 

61. (c) Let .
cos34

sin34
log

2/

0
dx

x

x
I ∫ 









+
+=

π
 

 Then, dx
x

x
I ∫ 









+
+=

2/

0 sin34

cos34
log

π
, 

                














 −=∫ ∫
2/

0

2/

0 2
)(

π π π
dxxfdxxf∵  

     ⇒ ∫ −=








+
+−=

2/

0 cos34

sin34
log

π
Idx

x

x
I  

  ⇒ 002 =⇒= II . 

62. (b) dx
xx

x
I 









−+
−= ∫

−
2

1

0

1

1

12
tan dx

xx

xx









−−
−+= ∫

−

)1(1

)1(
tan

1

0

1  

  dxxxI ∫ −+= −−1

0

11 ))1(tan(tan  

  ∫ ∫ −+= −−1

0

1

0

11 )1(tantan dxxdxxI  

  ∫ ∫ −−+= −−1

0

1

0

11 )11(tantan dxxdxxI , 

  {Using ∫ ∫ −=
a a

dxxafdxxf
0 0

)()( in second integral} 
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  ∫ ∫ −+= −−1

0

1

0

11 )(tantan dxxdxxI  

  ∫ ∫ =−= −−1

0

1

0

11 0tantan dxxdxxI . 

63. (c) dx
x

x
dx

x

x
dx

x

xx
I ∫∫∫ −−− −

−
−

=
−

−=
1

1

21

1

1

1

2

||3||3

sin

||3

sin  

 Here, 
||3

sin
)(

x

x
xf

−
=  is an odd function but 

||3
)(

2

x

x
xf

−
=  is an even function 

      dx
x

x
dx

x

x
I ∫∫ −

−=
−

−=∴
−

1

0

21

1

2

||3
2

||3
dx

x

x
∫ −

−=
1

0

2

||3
2 . 

64. (b) It is a fundamental property. 

65. (c) ∫∫ +
=

+
=

2/

0

2/

0 sincos

.cos

cossin

.sin ππ

xx

dxx

xx

dxx
I , 

 







 −=∫ ∫
a a

dxxafdxxf
0 0

)()(∵  

  
4

2
2/

0

ππ
=⇒= ∫ IdxI . 

66. (a) ∫ +
=

2/

0 cossin

sin

22

2π
dxI

xx

x

    …..(i) 

 ∫







 −






 −








 −

+

=
2/

0
2

cos
2

sin

2
sin

22

2π

ππ

π

dxI
xx

x

dx
xx

x

∫ +
=

2/

0 sincos

cos

22

2π
 …..(ii)  

  Adding equations (i) and (ii), we get  

  ∫ ∫ ===










+
+=

2/

0

2/
0

2/

0cossin

cossin

2
][1

22

22
2

π ππ π
xdxdxI

xx

xx

  

  Therefore, 
4

π=I . 

67. (b) ∫ ∫ ∫− −
+=

2

1 1

21

1

loglogloge

e e

e
eee dx

x

x
dx

x

x
dx

x

x  

 ∫ ∫−
+−=

1

11

2 loglog
e

e
dx

x

x
dx

x

x
∫ ∫−

+−=
0

1

2

0
zdzzdz , 

        (Putting zxe =log  ⇒ ))/1( dzdxx =  

  
2

5
2

2

1

22

2

0

20

1

2

=+=











+












−=

−

zz . 

68. (c) ∫=
2

0

2 ][ dxxI ∫∫ +=
2

1

2
1

0

2 ][][ dxxdxx  

    ∫∫ +=
2

1

1

0
0 dxdx 12][ 2

1 −== x . 
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69. (b) ∫ ∫+
π π

π0

2
.0sin2 dxdxx 0]cos[2 0 +−= πx  

  )0cos(cos2 −−= π 4)11(2 =−−−= . 

70. (a) Let )1log()( 2xxxf ++=  

 Now,
)1(

)1(
).1log(1log)(

2

2
22

xx

xx
xxxxxf

++

++−+=





 −+=−  

 
)1(

])1[(
log

2

22

xx

xx

++

−+= )1log(1log 2 xx ++−=  

 )1log( 2 xx ++−=  )(xf−=  

 Hence, ∫−
=++

1

1

2 0)1(log xx , 

             






 −=−=∫−
)()(if ,0)( xfxfxf

a

a
∵ . 

71. (b) dxxI ∫ −=
5

1
|]3[| [ ]∫ ∫ −+−−=⇒

3

1

5

3
)3()]3([ dxxdxxI  

                ∫ ∫∫∫ −+−+−−+−−=⇒
4

3

5

4

3

2

2

1
]3[]3[)]3([])3([ dxxdxxdxxdxxI  

      ∫ ∫ ∫∫ +++=⇒
3

2

4

3

5

4

2

1
00 dxdxdxdxI 5

4
2
1 ][][ xx +=  

      2)45()12( =−+−=⇒ I . 

72. (b) ∫ ∫ ∫− −
+=

2

1 1

21

1

loglogloge

e e

e
eee dx

x

x
dx

x

x
dx

x

x  

 ∫ ∫−
+−=

1

11

2 loglog
e

e
dx

x

x
dx

x

x
∫ ∫−

+−=
0

1

2

0
zdzzdz , 

 (Putting zxe =log  ⇒ ))/1( dzdxx =  

  
2

5
2

2

1

22

2

0

20

1

2

=+=











+












−=

−

zz . 

73. (d) Given )()( xfxf −=−  

 We know that, ∫ ∫∫− −
+==

a

a

a

a
dxxfdxxfdxxf

0

0
)()(0)(  

  ∫∫∫ −−
−=⇒=+⇒

0

1

1

0

0

1
5)(0)()( dxxfdxxfdxxf  

  ∫− −=⇒
0

1
5)( dttf . 
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74. (c) It is a fundamental property. 

75. (d) ∫ ∫ ∫ ∫∫
−

− −−
+++=

1

2

0

1

1

0

2

1

2

2
|][|||][||][||][||][| dxxdxxdxxdxxdxx  

             ∫∫ ∫∫ −

−

−
+++=

2

1

0

1

1

0

1

2
1012 dxdxdxdx  

    2
1

0
1

1
2 ][0][][2 xxx +++= −

−
−  

    .4112)12()10()21(2 =++=−++++−=  

76. (c) ][ xxe −  is a periodic function with period 1. 

 ∫ ∫ −− =∴
1000

0

1

0

][][ 1000 dxedxe xxxx , 

   ]10if,0][[ <<= xx∵  

               1
0][ 1000 xe= )1(1000 −= e . 

77. (d) dxxdxxdx
xx ∫∫∫ −−=









+−
−−−

1

0

1
1

0

1
1

0 2
1 )1(tantan

1

1
tan  

      .2log
2

)]1log(
2

1
[tan2tan2 1

0
21

1

0

1 −=+−== −−∫
π

xxdxx  

78. (c) Since 








−
+

x

x

1

1
log is an odd function 

  ∫−

−













+








+
−+









−
+∴

2

2

2

1

1
log

1

1
log dxr

x

x
q

x

x
p  

  .4
2

2
rdxr == ∫−

Hence depends on the value of r. 

79. (d) Since, f is continuous function. Let 1−= tx    

  ∴ dtdx = . When 53 →−=x , then  62 →−=t  

  Therefore, ∫−
5

3
)( dxxf ∫∫ −−

−=−=
6

2

6

2
)1()1( dxxfdttf . 

80. (b) Let tx =+ 1  when 02 →−=x , then 11 →−=t  

  ∫− ++=
1

1

3 )cos2( dttttI   

  ttt cos andSince 3  are odd functions 

  ∴ ∫− − ===
1

1

1
1 4]2[2 tdtI . 

81. (b) Let ∫∫ ==
2/

00
)(sin)(sin

ππ
dxxfAdxxxfI  

  Now, ∫ ∫ −−+=
π π

ππ
0 0

)][sin()()(sin2 dxxfxdxxxfI  
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                ∫∫ ==
ππ

ππ
00

)(sin)(sin dxxfdxxf   

  ⇒ ∫=
2/

0
)(sin22

π
π dxxfI  

  ∴ ∫0=
2/

)(sin
π

π dxxfI ∫=
π

0
)(sin dxxfA . Hence π=A . 

82. (a) ∫ ∫ ∫
+ +

+==+
π π π

π
π

x x
dttdttdttxg

0 0

444 coscoscos)(  

                )()( xfg += π  

  ∫ ==
x

xgduuxf
0

4 )(cos)( ,  )( ut += π∵  

  )()()( ππ gxgxg +=+∴ . 

83. (a) Let ∫∫ +−=






=
2/

0

2/
0

2
2/

0

2

.cot.2]cot[
sin

πππ
θθθθθθ

θ
θ

ddI  

          ∫−=
2/

0

2/
0 sinlog2]sinlog.[2

ππ θθθθ d  

  θθ
θ

sin.loglim0
2 0→

−=⇒
I

∫−
2/

0
sinlog

π
θθ d  

  ⇒ 2log
2

π . Hence I = 2logπ . 

84. (c) ∫ ∫ ++=++
3

0

3

1

22 )23()23( dxcbxaxdxcbxax  

  ⇒ ∫ ∫ +++++
1

0

3

1

22 )23()23( dxcbxaxdxcbxax  

        ∫ ++=
3

1

2 )23( dxcbxax  

  ⇒ ∫ =++
1

0

2 0)23( dxcbxax  

  ⇒ 00
2

2

3

3
1

0

23

=++⇒=











++ cbacx

bxax . 

85. (c) Given function 1loglog][log
1

)(
1

1 −=== ∫ xtdt
t

xL
x

x  

  ⇒ xxL log)( = ,  Hence )()()( yLxLxyL += . 

86. (d) ∫ ∫ ∫ ∫−

−

− −
−+−+−=−

3

2

1

2

1

1

3

1

2222 )1()1()1(|1| dxxdxxdxxdxx  

  =
2

1

21

1

21

2

2

333 










−+












−+












−

−

−

−

x
xx

xx
x  








 −−−+






++= 1
3

1
)39(

3

2
2

3

2

3

2

3

28
6

3

10 =+= . 

87. (a) On differentiating both sides, we get  

  xxxfx coscos)(sinsin2 −=−  
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  ⇒ 
x

xf
2sin

1
)(sin = ⇒ 

2

1
)(

x
xf = ⇒ 3

3

1 =








f . 

88. (c) Let ∫ +−=
1

0
)1( dxxkfI  

  ⇒ ∫ −
=

k

k
dttfI

1
,)( Where xkt +−= 1 ⇒ ∫ −

=
k

k
dxxfI

1
)(  

       ∑∫ ∫ ∫ ∫
=

− −
+++=∴

n

k

k

k

n

n
dxxfdxxfdxxfdxxf

1
1

1

0

2

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

              ∫=
n

dxxf
0

)( . 

89. (c) ∫ ∫ ∫
∞ ∞ ∞

+








 +
+

+

−
=

++0 0 0 22 1

2

1

2

1

)1(
2

1

)1)(1(
dx

x

x

x

dx

xx

xdx  

 ∞−∞
∞

++×+






 +−= 0
1

0
2

0

][tan
2

1
)]1([log

2

1

2

1
)1log(

2

1
xxx  

  
4

0
22

1
00

ππ =






 −++= . 

90. (b) ∫− +
2/

2/

22 )cos(sincossin
π

π
dxxxxx  

 = ∫ ∫− −
+

2/

2/

2/

2/

3223 cossincossin
π

π

π

π
dxxxxdxx  

  ∫+=
2/

0

32 cossin20
π

xdxx
15

4

15

2
20 =×+=  

91. (c) 






−∈∀>=
2

1
,

2

1
0||)(' xxxF  

 Hence the function is increasing on 






−
2

1
,

2

1  and therefore )(xF has maxima at the right end 

point of 






−
2

1
,

2

1 . 

  ⇒ 
8

3
||

2

1
)(Max

2/1

1
−==







= ∫ dttFxF . 

92. (c) 
2

)]([tan2
1

tan 1
0

11
1

1

π−=−=






 −−

−∫ xdx
xdx

d . 

93. (a) ∫
∞

++
=

0 2 )1)(1( xx

xdx
I  

 Put θtan=x , we get 

 ∫ ∫ =
+

=
+

=
2/

0

2/

0 4sincos

sin

tan1

tanπ π πθ
θθ

θθ
θ

θ
ddI . 

94. (a) Let ∫ −==
x

dttyxF
2

11 )52()( and ∫==
x

dttyxF
0

22 2)(  

 Now point of intersection means those point at which 652
121 +−=⇒== xxyyyy and 2

2 xy = . 
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  On solving, we get 
5

6
6522 =⇒+−= xxxx  and 

25

362 == xy . Thus point of intersection is 










25

36
,

5

6 . 

95. (a) ∫
∞

+
=

0 22)1(

log
dx

x

xx
I  

 Put θtan=x  ⇒  θθ ddx 2sec=  

 ∴I θθ
θ

θθπ
d2

2/

0 4
sec

sec

)(tanlogtan
∫=  

      ∫=
2/

0
)(tanlogcossin

π
θθθθ d  

      ∫=
2/

0
)tan(log2sin

2

1 π
θθθ d 0= , 

                                           






 =∫

2/

0
0tanlog2sin

π
θθθ d∵ . 

96. (c) )0(sin)1(sin
1

2
sin 11

1

0
2

1 −−− −=
















+
=

x

x
I

2

π= . 
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