
MATHS

BOOKS - CENGAGE MATHS (HINGLISH)

DEFINITE INTEGRATION

Examples

1. Evaluate the following de�nite integrals as limit of sum .

Watch Video Solution

∫
1

2

x2dx

2. Evaluate:  using limit of sum

Watch Video Solution

∫
b

a

exdx

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_zwgzIeYW6c0M
https://dl.doubtnut.com/l/_IXNVkh32pJx1


3. Evaluate:  using limit of sum

Watch Video Solution

∫
b

a

sinxdx

4. Evaluate 

Watch Video Solution

∫
b

a

, wherea, b > 0.
dx

√x

5. If  then �nd the value of 

Watch Video Solution

f(x) = min (|x|, 1 − |x|, )∀x ∈ R,
1

4

∫
1

− 1

f(x)dx.

6. Evaluate: 

Watch Video Solution

∫
2π

−
sin− 1(sinx)dx

π

2

https://dl.doubtnut.com/l/_UBrqGhz0mgkk
https://dl.doubtnut.com/l/_lV1h8OtgnCMq
https://dl.doubtnut.com/l/_UYax51ydTihz
https://dl.doubtnut.com/l/_tUFp3EcIx4an
https://dl.doubtnut.com/l/_UtFeHSue53I7


7. Evaluate .

Watch Video Solution

∫
1

0

1

√1 − x2sin− 1(2x√1 − x2)dx

8. Evaluate:  denotes the greatest integer

function.

Watch Video Solution

∫
2π

0
[sinx]dx, where[.]

9. Prove that 

View Text Solution

< ∫
π / 2

0
dx <

1 + √2

2

sinx

x

π + 2√2

4

10. Evaluate: 

Watch Video Solution

∫
0

− 1

dx

x2 + 2x + 2

https://dl.doubtnut.com/l/_UtFeHSue53I7
https://dl.doubtnut.com/l/_bwPCieI5A9i2
https://dl.doubtnut.com/l/_6bup2bTzFwE5
https://dl.doubtnut.com/l/_XrZKX9B5mmAK
https://dl.doubtnut.com/l/_2IBfDP7ftJjF


11. Let  be a polynomial of least degree whose graph has three

points of in�ection and a point with abscissa 0 at

which the curve is inclined to the axis of abscissa at an angle of 

Then �nd the value of

Watch Video Solution

P (x)

( − 1, − 1), (1.1)

60∘ .

∫
1

0
p(x)dx.

12. Let  be a continuous function on  Prove that there exists a

number  such that 

Watch Video Solution

f [a, b].

x ∈ [a, b] ∫
x

a

f(t)dx = ∫
b

x

f(t)dt.

13. 

Watch Video Solution

∫
1

0

dx

ex + e−x

14. Evaluate ( )
∫
π

0

2
tanxdx

1 + m2 tan2 x

https://dl.doubtnut.com/l/_2IBfDP7ftJjF
https://dl.doubtnut.com/l/_yAuRnWREeIIf
https://dl.doubtnut.com/l/_pHPGCAIK3Z1b
https://dl.doubtnut.com/l/_BOtHtsRFjNRi


Watch Video Solution

15. Find the mistake of the following evaluation of the integral

 

Watch Video Solution

I = ∫
π

0

dx

1 + 2 sin2 x
I = ∫

π

0

dx

cos2 x + 3 sin2 x

= ∫
π

0
= [tan− 1(√3 tanx)]π0 = 0

sec2 xdx

1 + 3 tan2 x

1

√3

16. Let . If ,

then possible value of k is:

Watch Video Solution

(F (x)) = , x > 0
d

dx

esin x

x
∫

4

1
2 dx = F (k) − F (1)
esin (x2 )

x

17. If  then the value of  is ___

Watch Video Solution

∫
b

a

(f(x) − 3x)dx = a2 − b2 f( )
π

6

https://dl.doubtnut.com/l/_BOtHtsRFjNRi
https://dl.doubtnut.com/l/_ffxiPrVnx2fn
https://dl.doubtnut.com/l/_7Y1h0wN2aqoy
https://dl.doubtnut.com/l/_Wn1yHqudm75f


18. If  

Watch Video Solution

f(0) = 1, f(2) = 3, f(2) = 5, thenf ∈ dthevalueof ∫
1

0
xf 2xdx

19. 

Watch Video Solution

F ∈ dthevalueof∫
1

0
logxdx.

20. Evaluate: 

Watch Video Solution

∫
0

dx

1
2 x sin− 1 x

√1 − x2

21. If , then  is equal to

Watch Video Solution

λ = ∫
1

0

et

1 + t
∫

1

0

et loge(1 + t)dt

https://dl.doubtnut.com/l/_UznfLdrCZmEG
https://dl.doubtnut.com/l/_XBPqrBF49cXK
https://dl.doubtnut.com/l/_oEitvoSdJhOa
https://dl.doubtnut.com/l/_AzGZlkfeZyFy


22. If  then �nd the value of  in

terms of  .

Watch Video Solution

∫
1

0
e−x ^ 2dx = a, ∫

1

0
x2e−x ^ 2dx

a

23. If  then �nd the value of 

Watch Video Solution

f(x) = x + sinx, ∫
2π

π

f − 1(x)dx.

24. Find the value of 

Watch Video Solution

∫
π / 2

0
cos5 x sin7 xdx

25. Evalute 

Watch Video Solution

lim
n→ ∞

[ + + ...... + ]
1

(n + 1)(n + 2)

1

(n + 2)(n + 4)

1

6n2

https://dl.doubtnut.com/l/_BC1BCsyZ2j69
https://dl.doubtnut.com/l/_ZeVzCOan9IIf
https://dl.doubtnut.com/l/_1pKfWXVKXo3E
https://dl.doubtnut.com/l/_CTcKSPqWecJL
https://dl.doubtnut.com/l/_2QiaUMtjtmob


26. Evaluate: 

Watch Video Solution

( lim )
n

−→
∞

n[ + + + + ]
1

na

1

na + 1

1

na + 2

1

nb

27. Evaluate: 

Watch Video Solution

( lim )
n

−→
∞

⎛

⎝

(n + 1)(n + 2)(n + n)
1
n

n

28. Evaluate: 

Watch Video Solution

lim
n→ ∞

(12 + 22 + 33 + ... + n2)(13 + 23 + 33 + ... + n3)

16 + 26 + 36 + ... + n6

29. `P rov et h a t0

Watch Video Solution

https://dl.doubtnut.com/l/_2QiaUMtjtmob
https://dl.doubtnut.com/l/_r5gueQKu1Gwh
https://dl.doubtnut.com/l/_ttO2KmqWRBG3
https://dl.doubtnut.com/l/_zrWLpFd7fDW7


30. 

Watch Video Solution

Provethat ≤ ∫
0

≤ f or n ≥ 1.
1

2

1
2 dx

√1 − x2n

π

6

31. 

Then arrange in the decreasing order in which values  lie.

Watch Video Solution

LetI1 = ∫ dx, I2 = ∫ (sin dx, I3 = ∫ ( dx

π

3

π

6

sinx

x

π

3

π

6

sinx

sinx

π

3

π

6

sin(tanx)

tanx

I1, I2, I3

32. `P rov et h a t1

Watch Video Solution

33. Estimate the absolute value of the integral 

Watch Video Solution

∫
19

10

dx
sinx

1 + x8

https://dl.doubtnut.com/l/_x6RvWzFqFctK
https://dl.doubtnut.com/l/_LTXS0xVVkGZw
https://dl.doubtnut.com/l/_9OVK0ubctWtq
https://dl.doubtnut.com/l/_fbFSMHhfoWBt


34. Prove that  cannot exceed  .

Watch Video Solution

∫
1

0

√(1 + x)(1 + x3)dx √
15

8

35. Prove that 

Watch Video Solution

∫
b

a

f(x)dx = (b − a)∫
1

0

f((b − a)x + a)dx

36. Evaluate 

Watch Video Solution

∫
2

− 1

∣∣x
3 − x∣∣dx

37. Evaluate: 

Watch Video Solution

∫
3 / 2

− 1
|x sinπx|dx

https://dl.doubtnut.com/l/_fbFSMHhfoWBt
https://dl.doubtnut.com/l/_FagnFoxa3Wgw
https://dl.doubtnut.com/l/_2kMq3m1cYriB
https://dl.doubtnut.com/l/_Quq1pUTnENMc
https://dl.doubtnut.com/l/_3YBMnHOAVVYW


38. Show that 

Watch Video Solution

∫
b

a

dx = |b| = |a|.
|x|

x

39. If , then �nd the value of 

Watch Video Solution

f(n) = ∫
2015

0
dx

ex

1 + xn
lim
n→ ∞

f(n)

40. Let:  Then discuss continuity and

di�erentiability of 

Watch Video Solution

f(x) = ∫
x

0

|2t − 3|dt.

f(x)atx =
3

2

41. A continuous real function  satis�es

 then �nd the value of 

W h Vid S l i

f

f(2x) = 3(f(x) ∀x ∈ R
.

If∫
1

0
f(x)dx = 1,

∫
2

1
f(x)dx

https://dl.doubtnut.com/l/_HfoBWmwA6yz1
https://dl.doubtnut.com/l/_lrY9J0fRUuUI
https://dl.doubtnut.com/l/_jYFyBwKIi7gJ
https://dl.doubtnut.com/l/_Ei8bKUtZxBPn


Watch Video Solution

42. Let , where  is such that , for 

 and , for . Then prove that .

Watch Video Solution

g(x) = ∫
x

0

f(t)dt f ≤ f(t) ≤ 1
1

2

tε[0, 1] 0 ≤ f(t) ≤
1

2
tε[1, 2] ≤ g(2) ≤

1

2

3

2

43. If  denotes the greatest integer less than or equal to  then �nd

the value of the integral 

Watch Video Solution

[x] x,

∫
2

0

x2[x]dx.

44. Evaluate:  deontoes the greatest integer

function.

Watch Video Solution

∫
0

[tanx]dx, where[.]

5π
12

https://dl.doubtnut.com/l/_Ei8bKUtZxBPn
https://dl.doubtnut.com/l/_C7sISoclpGfl
https://dl.doubtnut.com/l/_lCXZfjj7zfSt
https://dl.doubtnut.com/l/_galuNb7KyOFV


45. Evaluate:  represents greatest integer

function.

Watch Video Solution

∫
10π

0
[tan− 1 x]dx, where[x]

46. Evaluate:  denotos the greatest integer

function.

Watch Video Solution

∫
2

0
[x2 − x + 1]dx, where[.]

47. Prove that  is a natural number

greater than 1 and [.] denotes the greatest integer function..

Watch Video Solution

∫
∞

0
[ne−x]dx = 1n( ), wheren

nn

n !

48. Evaluate: 

Watch Video Solution

∫
√3

0
sin− 1( )dx

1

1 + x2

2x

1 + x2

https://dl.doubtnut.com/l/_hjWx9yKI2Wnf
https://dl.doubtnut.com/l/_YzAYCirzJEbk
https://dl.doubtnut.com/l/_vDAEq8avSIbX
https://dl.doubtnut.com/l/_rRFfvg1jG5jN


Watch Video Solution

49. Evalaute 

Watch Video Solution

∫
π / 3

π / 6

√(sinx)dx

√(sinx) + √(cos x)

50. Evaluate: 

Watch Video Solution

∫
a

0

or ∫
0

dx

x + √(a2 − x2)

π

2 dthη

1 + tan θ

51. Evaluate .

Watch Video Solution

∫
π

0

dx
sin 6x

sinx

52. Evaluate: 

Watch Video Solution

∫
0

log( )dx

π

2 4 + 3 sinx

4 + 3 cos x

https://dl.doubtnut.com/l/_rRFfvg1jG5jN
https://dl.doubtnut.com/l/_w5N1DqhzQOC4
https://dl.doubtnut.com/l/_j3YQUP1lAZEF
https://dl.doubtnut.com/l/_to12byhGgDU5
https://dl.doubtnut.com/l/_m3oNUV0rKDF7


53. Evaluate: 

Watch Video Solution

∫
3π

−π

log(secθ − tanθ)dthη

54. Prove that 

Watch Video Solution

∫
2a

0
f(x)dx = ∫

a

a

[f(a − x) + f(a + x)]dx

55. Evaluate 

Watch Video Solution

∫
π / 4

0

In(1 + tanx)dx

56. Evaluate:  denotes the greatest integer

function).

Watch Video Solution

∫
5

− 5
x2[x + ]dx(where[.]

1

2

https://dl.doubtnut.com/l/_lMvyjr5P5UhX
https://dl.doubtnut.com/l/_OSgVKSIbFelD
https://dl.doubtnut.com/l/_2E0eczgAo81M
https://dl.doubtnut.com/l/_fPQ1LEFwWErX
https://dl.doubtnut.com/l/_yCwkaxVpB9ru


57. Evaluate: 

Watch Video Solution

∫
π

−π

x sinxdx
ex + 1

58. Evaluate: 

Watch Video Solution

∫
0

dx

π

2 sin2 x

sinx + cos x

59. Prove that  Hence or

otherwise, evaluate the integral 

Watch Video Solution

∫
1

0

tan− 1( )dx = 2∫
1

0

tan− 1 xdx.
1

1 − x + x2

∫
1

0

tan− 1(1 − x + x2)dx

60. Show that 

Watch Video Solution

∫
0
√(sin 2θ) sin θdthη =

π

2 π

4

https://dl.doubtnut.com/l/_yCwkaxVpB9ru
https://dl.doubtnut.com/l/_vOGXShwY3lqT
https://dl.doubtnut.com/l/_YHNkG3fNa0G9
https://dl.doubtnut.com/l/_K1x3hjGY8i2r


61. For

Watch Video Solution

θ ∈ ( = , ), provethat∫
θ

0
log(1 + tan θ tanx)dx = θ log(secθ)

π

2

62. Evaluate the de�nite integral: 

Watch Video Solution

∫
−

( )cos01( )dx.

1

√3

1

√3

x4

1 − x4

2x

1 + x2

63. Evaluate 

Watch Video Solution

∫
1

0

dx
dx

(5 + 2x − 2x2)(1 + e2 − 4x)

64. Evaluate 

Watch Video Solution

∫
2π

0

dx

1 + 3 cos2 x

https://dl.doubtnut.com/l/_I5Kz1zPFneQo
https://dl.doubtnut.com/l/_WvctREYVu54Q
https://dl.doubtnut.com/l/_aZzyHzZWUUlz
https://dl.doubtnut.com/l/_12tAQwVswaos
https://dl.doubtnut.com/l/_K52buQxpZqu8


65. Evaluate 

Watch Video Solution

∫
2π

0

dx
x cos2n x

cos2n x + sin2n x

66. Evaluate .

Watch Video Solution

∫
π

0

e | cos x |(2sin( cos x) + 3cos( cos x))sinxdx
1

2

1

2

67. 

Watch Video Solution

∫
π

0

x log sinxdx

68. Evaluate: 

Watch Video Solution

∫
π / 4

π / 4
log(sinx + cos x)dx

69. Evaluate: ∫
0

x cot xdx

π

2

https://dl.doubtnut.com/l/_K52buQxpZqu8
https://dl.doubtnut.com/l/_uBdJn0A8lzRr
https://dl.doubtnut.com/l/_A3jt6vd9Z6TS
https://dl.doubtnut.com/l/_8X2NXghZePPu
https://dl.doubtnut.com/l/_VHqqPdKARshK


Watch Video Solution

70. Evaluate: 

Watch Video Solution

∫
∞

0

log(x + )
1

x

dx

1 + x2

71. Evaluate .

Watch Video Solution

∫
π / 2

−π / 2

√cos x − cos3 xdx

72. Evaluate: 

Watch Video Solution

∫
−

log( )dthη, a > 0

π

2

π

2

a − s∫hη

a + sin θ

73. Evaluate: 

Watch Video Solution

∫
−

log{ (a + b)|sinx|}dx

π

2

π

2

ax2 + bx + c

ax2 − bx + c

https://dl.doubtnut.com/l/_VHqqPdKARshK
https://dl.doubtnut.com/l/_HGtFUYNKhpH0
https://dl.doubtnut.com/l/_G8gbIDGnKRNT
https://dl.doubtnut.com/l/_HFN7VlF1AwIO
https://dl.doubtnut.com/l/_K9VyvspLyLaR


74. Evaluate: 

Watch Video Solution

∫
−

dx

π

4

π

4

x9 − 3x5 + 7x3 − x + 1

cos2 x

75. If  is an odd function, then evaluate

Watch Video Solution

f

I = ∫
a

−a

(
f(sinx)

f(cos x) + f(sin2 x)dx

76. Evaluate: 

Watch Video Solution

∫
−

[( )
2

+ ( )
2

− 2] dx

1
2

1
2

x + 1

x − 1

x − 1

x + 1

1
2

77. Find the value of , where [.]

represents the greatest integer function.

∫
2

− 2

dx
sin− 1(sinx) + cos − 1(cos x)

(1 + x2)(1 + [ ])x2

5

https://dl.doubtnut.com/l/_K9VyvspLyLaR
https://dl.doubtnut.com/l/_3X0SFnMseJZE
https://dl.doubtnut.com/l/_Gg9QtMWGZwSy
https://dl.doubtnut.com/l/_yLue9AAiQO6e
https://dl.doubtnut.com/l/_OV80sFnE4nWM


Watch Video Solution

78. Determine the value of .

Watch Video Solution

∫
π

−π

dx
2x(1 + sinx)

1 + cos2 x

79. Evalaute .

Watch Video Solution

∫
16π / 3

0
|sinx|dx

80. Evaluate  (where  and  are integral and fractional

parts of  respectively and ).

Watch Video Solution

∫
n

0 [x]dx

∫
n

0 {x}dx
[x] {x}

x nεN

https://dl.doubtnut.com/l/_OV80sFnE4nWM
https://dl.doubtnut.com/l/_zTx8O8IpAiVR
https://dl.doubtnut.com/l/_PIGMel9eb1Iw
https://dl.doubtnut.com/l/_2uupDqUJPILk


81. Let  be a continuous and periodic function such that

 for all .If  and 

, then �nd the value of .

Watch Video Solution

f(x)

f(x) = f(x + T ) xεR, T > 0 ∫
a+ 5T

− 2T

f(x)dx = 19(ag0)

∫
T

0
f(x)dx = 2 ∫

a

0
f(x)dx

82. If , then prove that .

Watch Video Solution

g(x) = ∫
x

0

cos4 tdt g(x + π) = g(x) + g(π)

83. Evaluate: 

Watch Video Solution

∫
nπ−

−
|sinx + cos x|dx

π

4

π

4

84. Evaluate: 

denotes the greatest integer function.

Watch Video Solution

∫
x

0
[cos t]dtwheren ∈ (2nπ, (4n + 1 ), n ∈ N, and[.]

π

2

https://dl.doubtnut.com/l/_hAKVmjL6hRJP
https://dl.doubtnut.com/l/_wKaxMGsQhHC1
https://dl.doubtnut.com/l/_8W49TTV90OQL
https://dl.doubtnut.com/l/_WDihJzjo1PBc


Watch Video Solution

85. Let  be a real-valued function satisfying

 Prove that  is

constant function.

Watch Video Solution

f

f(x) + f(x + 4) = f(x + 2) + f(x + 6) ∫
x+ 8

x

f(t)dt

86. A periodic function with period 1 is integrable over any �nite interval.

Also, for two real numbers  and two unequal non-zero positive

integers 

Watch Video Solution

a, b

mandn

∫
a+n

a

f(x)dx = ∫
b+m

b

f(x)dx
.

Calca––tethevalueof∫
n

m

f(x)dx

87. If , then �nd 

Watch Video Solution

y = ∫
x3

x2

dt(x > 0)
1

log t

dy

dx

https://dl.doubtnut.com/l/_WDihJzjo1PBc
https://dl.doubtnut.com/l/_YFIUfFKKgLD7
https://dl.doubtnut.com/l/_EeJCyR8jqFOQ
https://dl.doubtnut.com/l/_rx0VAk0zsIpR


88. If , then  is equal to

Watch Video Solution

∫
y

0

cos t2 dt = ∫
x2

0

   dt
sin t

t

dy

dx

89. 

Watch Video Solution

Ifx = ∫
y

0

and = ay, thenf ∈ da
dt

√1 + 9t2

d2y

dx
2

90. If  then �nd the value of 

Watch Video Solution

∫
1

sin x

t2f(t)dt = 1 − sinx, xε(0, )
π

2

f( )
1

√3

91. Let  be a di�erentiable function having 

Then evaluate 

Watch Video Solution

f :R
→
R f(2) = 6, f ′ (2) = .

1

48

(lim)
x

→
2
∫

f ( x )

6
dt

4t3

x − 2

https://dl.doubtnut.com/l/_UZYHCS0D8tmQ
https://dl.doubtnut.com/l/_KMes71mYPlxs
https://dl.doubtnut.com/l/_84ecL8ZInLRx
https://dl.doubtnut.com/l/_3SgVfbx1mHpW


92. Evaluate: 

Watch Video Solution

(lim)
x

−→
∞

(∫0xex ^ 2dx)
2

∫0xe2x ^ 2dx

93. Prove that:

 is the

equation of a straight line parallel to the x-axis. Find the equation.

Watch Video Solution

y = ∫
sin2 x

sin− 1 √tdt + ∫
cos2 x

cos − 1, where0 ≤ x ≤ ,
1
8

1
8

π

2

94. If  , then �nd the interval in which 

increases.

Watch Video Solution

f(x) = ∫
x2 + 1

x2

e− t2dt f(x)

https://dl.doubtnut.com/l/_3SgVfbx1mHpW
https://dl.doubtnut.com/l/_6BlqlZT27Bfy
https://dl.doubtnut.com/l/_PSpSpo6Tdia6
https://dl.doubtnut.com/l/_irLhRNFvDNxx


95. Let  be a di�erentiable function satisfying, 

 Determine 

Watch Video Solution

f : (0, ∞)
−−−→
0, ∞

ξntx0 (1 − t)f(t)dt = ∫
x

0
tf(t)dtx ∈ R+andf(1) = 1. f(x).

96. Let  be a real valued function satisfying

 then which of the following is/are correct?

Watch Video Solution

f :R − (0, ∞)

∫
1

0

tf(x − t)dt = e2x − 1

97. Let  be a di�erntiable function satisfying 

. Then �nd .

Watch Video Solution

f :R → R

f(x) = x2 + 3∫
x

0
e− t3. f(x − t3)dt f(x)

98. 

Watch Video Solution

Ify = ∫
x

0
f(t)sin{k(x − t)dt, thenprovethat + k2y = kf(x).

dt
2
y

dx
2

https://dl.doubtnut.com/l/_uSs46UPjuyKE
https://dl.doubtnut.com/l/_atscyhJOhDxk
https://dl.doubtnut.com/l/_6h9vH1wqhZ3A
https://dl.doubtnut.com/l/_N0KeVscdMbLu


Watch Video Solution

99. Prove that .

Watch Video Solution

∫
x

0
exte− t2dt = ex

2 / 4∫
x

0
e− t2 / 4dt

100. show that the sum of the two integrals

 is zero

Watch Video Solution

∫
− 5

− 4

e ( x+ 5 ) 2

dx + 3∫ e
9(x− )

2

dx

2
3

1
3

2
3

101. Compute the integrals: 

Watch Video Solution

∫
∞

0

f(xn + x−n)logx
dx

x

102. Compute the integrals: 

Watch Video Solution

∫
∞

0
f(xn + x−n)logx

dx

1 + x2

https://dl.doubtnut.com/l/_N0KeVscdMbLu
https://dl.doubtnut.com/l/_6xftwhJIAOvQ
https://dl.doubtnut.com/l/_uSA6cAWiiNt1
https://dl.doubtnut.com/l/_7wmWJGp6Y00D
https://dl.doubtnut.com/l/_gBjgTGqZt2W4


103. Compute the integrals: 

Watch Video Solution

∫
e

sin(x − )dx
1
e

1

x

1

x

104.  in

terms of 

Watch Video Solution

LetA = ∫
∞

0
dx

.
Thenf ∈ dthevalueof∫

∞

0
dx

logx

1 + x3

x logx

1 + x3

A.

105. If , then �nd the value of 

Watch Video Solution

∫
1

0
dt = α

sin t

1 + t
∫

4π

4π− 2
dt

sin t

2

4π|2 − t|

106. Prove that .

Watch Video Solution

dx = ∫
0

dx
∫ tan − 1 x

0

x

1

2

π

2 x

sinx

https://dl.doubtnut.com/l/_gBjgTGqZt2W4
https://dl.doubtnut.com/l/_0QMD5sjlIYLS
https://dl.doubtnut.com/l/_IXSwkFBKmZwD
https://dl.doubtnut.com/l/_9zn7xRzRmRkj
https://dl.doubtnut.com/l/_graVygPtGlAn


107. For  Find the function 

and �nd the value of 

Watch Video Solution

x > 0, letf(x) = ∫
x

1

dt.
log t

1 + t
f(x) + f( )

1

x

f(e) + f( ).
1

e

108. Determine a positive integer  such that

Watch Video Solution

n

∫
0

xn sinxdx = (π2 − 8)

π

2 3

4

109. Determine a positive integer  such that 

Watch Video Solution

n ≤ 5

∫
1

0

ex(x − 1)n = 16 − 6e

110. Prove that: 

Watch Video Solution

In = ∫
∞

0
x2n+ 1e−x ^ 2dx = , n ∈ N.

n !
2

https://dl.doubtnut.com/l/_vWjiurPWdrAS
https://dl.doubtnut.com/l/_oWJJ5lFkxhMF
https://dl.doubtnut.com/l/_aaj1kDOE6QVN
https://dl.doubtnut.com/l/_n3VNJvZSu5x2


111. If  then prove that 

Watch Video Solution

In = ∫
1

0

; n ∈ N,
dx

(1 + x2)
n

2nIn+ 1 = 2−n + (2n − 1)In

112. If , then show that .  

Hence prove that 

Watch Video Solution

In = ∫
0

sinx xdx

π

2

In = ((n − 1)n)In− 2

In =
⎧⎪
⎨
⎪⎩

( )( )( )………( ) if nis even

( )( )( )………( )1 if nis odd

n− 1
n

n− 3

n− 2

n− 5

n− 4
1
2

π

2

n− 1
n

n− 3

n− 2

n− 5

n− 4
2
3

113.  are continuous in 

Then prove that 

Watch Video Solution

f, g, h,

[0, a], f(a − x) = f(x), g(a − x) = − g(x), 3h(x) − 4h(a − x) = 5.

∫
a

0

f(x)g(x)h(x)dx = 0

https://dl.doubtnut.com/l/_n3VNJvZSu5x2
https://dl.doubtnut.com/l/_zojwds9n6HNf
https://dl.doubtnut.com/l/_mm0jOZaNo7Ci
https://dl.doubtnut.com/l/_QR7XEYZImS7r


114. Evaluate .

Watch Video Solution

∫
0

dx

π

2 sin 3x

sinx + cos x

115. Given a function  is di�erentiable ,then prove that for

some .

Watch Video Solution

f : [0, 4] → R

α, βε(0, 2), ∫
4

0

f(t)dt = 2αf(α2) + 2βf(β2)

116. Prove that 

Watch Video Solution

∫
∞

0
dx = ∫

∞

0
(sinx)xdx

sin2 x

x2

117. If  then �nd the value of 

in terms of 

W t h Vid S l ti

∫
0

log sin θdthη = k,

π

2

∫
π

( )

2

dthη

π

2 θ

s∫hη

k

https://dl.doubtnut.com/l/_QR7XEYZImS7r
https://dl.doubtnut.com/l/_NRxdwsyqyg6O
https://dl.doubtnut.com/l/_98YR4iBbmga1
https://dl.doubtnut.com/l/_s5AMe1kxhScq
https://dl.doubtnut.com/l/_w1bkHBlCa9vz


Watch Video Solution

118. Evaluate : 

Watch Video Solution

∫
π

0

dx
x2 sin 2x ⋅ sin( ⋅ cos x)π

2

2x − π

119. Find the value of 

Watch Video Solution

∫
−

dx

π

3

π

3

π + 4x3

2 − cos(|x| )π
3

120. It is known that  is an odd function and has a period . Prove

that  is also periodic function with the same period.

Watch Video Solution

f(x) p

∫
x

a

f(1)dt

121. Evaluate: 

W h Vid S l i

∫
0
(tan− 1( ))sec2 θdthη.

π

4 2 cos2 θ

2 − sin 2θ

https://dl.doubtnut.com/l/_w1bkHBlCa9vz
https://dl.doubtnut.com/l/_lubbBH03VNJz
https://dl.doubtnut.com/l/_TKa6V1Uf8Trk
https://dl.doubtnut.com/l/_Jmr7YyQl9v1Y
https://dl.doubtnut.com/l/_fQmx2Kdlc93d


Watch Video Solution

122. If  prove that 

Watch Video Solution

f(x) = ∀x ∈ (0, π],
sinx

x

∫
0

f(x)f( − x)dx = ∫
π

0
f(x)dx

π

2

π

2 π

2

123. Let  be a continuous function  except at  such

that 

Watch Video Solution

f(x) ∀x ∈ R, x = 0,

∫
a

x

dt, provethat∫
a

0

f(x)dx = ∫
a

0

g(x)dx
f(t)

t

124. If  then

show that 

Watch Video Solution

ξntx0 sin(f(t))dt = (x + 2)∫
x

0

t sin(f(t))dt, wherex > 0,

f ′ (x)cot f(x) + 0.
3

1 + x

https://dl.doubtnut.com/l/_fQmx2Kdlc93d
https://dl.doubtnut.com/l/_fBgxLEUIqvvU
https://dl.doubtnut.com/l/_ShJGExsieIPR
https://dl.doubtnut.com/l/_LO63phkLZe6h


125. Show that: 

Watch Video Solution

∫
π / 2

0

f(sin 2x)sinxdx = √2∫
π / 4

0

f(cos 2x)cos xdx.

126. Let  be a di�erentiable function.

If  for all  prove that 

Watch Video Solution

a + b = 4, wherea < 2, andletg(x)

> 0
dg

dx
x,

∫
a

0
g(x)dx + ∫

b

0
g(x)dx ∈ crerasesas(b − a) ∈ crerases.

127. If" f, is a continuous function with  as then

show that every line  intersects the curve 

Watch Video Solution

∫
x

0

f(t)dt → ∞ ∣x ↦ ∞

y = mx y2 + ∫
x

0
f(t)dt = 2

128. If  then prove that f(x + f(y)) = f(x) + y∀x, y ∈ Randf(0) = 1,

∫
2

0
f(2 − x)dx = 2∫

1

0
f(x)dx.

https://dl.doubtnut.com/l/_Od3kQMtSYBiQ
https://dl.doubtnut.com/l/_rkTZfSo8mqMg
https://dl.doubtnut.com/l/_HkE73qL7IRxu
https://dl.doubtnut.com/l/_HyMJXGRWJZJk


Watch Video Solution

129. Suppose  is a real-valued di�erentiable function de�ned on 

with  Moreover, suppose that  satis�es

Watch Video Solution

f [1, ∞]

f(x1) = 1. f

f ′ (x) = Showthatf(x) < 1 + ∀x ≥ 1.
1

x2 + f 2(x)

π

4

130. Let  be a continuous function on  If 

 then prove that

there exist some  such that

Watch Video Solution

f [a, b].

F (x) = (∫
x

a

f(t)dt − ∫
b

x

f(t)dt)(2x − (a + b)),

c ∈ (a, b)

∫
c

a

f(t)dt − ∫
b

c

f(t)dt = f(c)(a + b − 2c).

131.  is a continuous and bijective function on  If  then the

area bounded by  and the x-axis is equal to

f(x) R. ∀t ∈ R,

y = f(x), x = a − t, x = a,

https://dl.doubtnut.com/l/_HyMJXGRWJZJk
https://dl.doubtnut.com/l/_pUIwDqkrtVQ7
https://dl.doubtnut.com/l/_SLcX140bpSTD
https://dl.doubtnut.com/l/_cN703BEfcWxL


Exercise 8.1

the area bounded by  and the x-axis. Then

prove that 

Watch Video Solution

y = f(x), x = a + t, x = a,

∫
λ

−λ

f − 1(x)dx = 2aλ(giventhatf(a) = 0).

132. 

Watch Video Solution

Iff(x) = x + ∫
1

0

t(x + t)f(t)dt,

thenf ∈ dthevalueofthedef ∈ ite ∈ tegral∫
1

0
f(x)dx.

1. Evaluate the following integrals using limit of sum. 

Watch Video Solution

∫
b

a

cos xdx

https://dl.doubtnut.com/l/_cN703BEfcWxL
https://dl.doubtnut.com/l/_uAYvbEDn0Q03
https://dl.doubtnut.com/l/_zVQHYnp1w4M7


Exercise 8.2

2. Evaluate the following integrals using limit of sum. 

Watch Video Solution

∫
b

a

x3dx

3. Find the value of , where  represents the gretest integer

function.

Watch Video Solution

∫
4

0
[x]dx [. ]

4. If

�nd the value of 

Watch Video Solution

f(x) = {1 − |x|, |x| ≤ 10, |x| > 1' andg(x) = f(x − 1) + f(x + 1),

∫
5

− 3

g(x)dx.

https://dl.doubtnut.com/l/_YW0Q5NyAOg0K
https://dl.doubtnut.com/l/_8YEwvTYa1Tw8
https://dl.doubtnut.com/l/_cLZ9lNrxMLoq


1. Consider the integral   

Making the substitution , we have  

  

The result is obviously wrong, since the integrand is positive and

consequently the integral of this function cannot be equal to zero. Find

the mistake.

Watch Video Solution

I = ∫
2π

0

dx

5 − 2 cos x

tan x = t
1

2

I = ∫
2π

0
= ∫

0

0
= 0

dx

5 − 2 cos x

2dt

(1 + t2)[5 − 2(1 − t2) /(1 + t2)]

2. Evaluate the following : 

Watch Video Solution

∫
π

0

dx

1 + sinx

3. Evaluate: 

Watch Video Solution

∫
∞

1
(ex+ 1 + e3 − 1)

− 1
dx

https://dl.doubtnut.com/l/_Ht0H7FeDkghm
https://dl.doubtnut.com/l/_kdPfyh6VWlzY
https://dl.doubtnut.com/l/_LiWnekAUwH7I


4. Evaluate: 

Watch Video Solution

∫
0

dx

1

√2 sin− 1 x

(1 − x2)√1 − x2

5. Evaluate: 

Watch Video Solution

∫
1

0

dx
2 − x2

(1 + x)√1 − x2

6. Evaluate the following : 

Watch Video Solution

∫
π / 2

0

dx

a2 cos2 x + b2 sin2 x

7. Evaluate: 

Watch Video Solution

∫
π / 4

π / 6
dx

1 + cot x

ex sinx

https://dl.doubtnut.com/l/_9JViG5XINnTD
https://dl.doubtnut.com/l/_z2yzpnYbFdCP
https://dl.doubtnut.com/l/_ZPNRhCxJJsIZ
https://dl.doubtnut.com/l/_1LjUZjnd4zA9


8. Evaluate 

Watch Video Solution

∫
1

0

e−xdx

1 + ex

9. Prove that 

Watch Video Solution

∫
102

0

(x − 1)(x − 2)(x − 100)

x
⎛
⎜
⎝

1

(x − 1) + + dx = 101! − 100!1

( x− 2 )

1

( x− 100 )

10. Show that : 

Watch Video Solution

∫
1

0
dx = − ∫

1

0
dx

logx

(1 + x)

log(1 + x)

x

11. If  then �nd the value of  in terms of 

 .

Watch Video Solution

∫
1

0

dt = a,
et

1 + t
∫

1

0

dt
et

(1 + t)
2

a

https://dl.doubtnut.com/l/_2jPaF6t83hdx
https://dl.doubtnut.com/l/_RFo285F0XR2o
https://dl.doubtnut.com/l/_HfPuoxzuJTII
https://dl.doubtnut.com/l/_5VgxfYlIxJQN


12. Let  be a one to one continuous function such that  and 

. Given , then �nd the value of .

Watch Video Solution

f f(2) = 3

f(5) = 6 ∫
5

2
f(x)dx = 17 ∫

7

3
f − 1(x)dx

13. Evaluate: 

Watch Video Solution

(lim)
n

−→
∞

( + + + )
1

√4n2 − 1

1

√4n2 − 22

1

√3n2

14. 

Watch Video Solution

Lim
n→ ∞

[ ⋅ sec2( ) + ⋅ sec2( ) + ............. . + ⋅ sec2 1]
1

n2

1

n2

2

n2

4

n2

1

n

15. Evaluate 

h id l i

(lim)
n

−→
∞

n

∑
k= 1

k

n2 + k2

https://dl.doubtnut.com/l/_5VgxfYlIxJQN
https://dl.doubtnut.com/l/_jMEIKnWkGZs4
https://dl.doubtnut.com/l/_kuy76JjYmlSP
https://dl.doubtnut.com/l/_vj5VTEDhfGFX
https://dl.doubtnut.com/l/_Gg04YX9rOIOf


Exercise 8.3

Watch Video Solution

16. Evaluate the following limit: 

Watch Video Solution

lim
n→ ∞

∑n
r= 1 √r∑h

r= 1
1

√r

∑n

r= 1 r

17. Evaluate the following limit: 

Watch Video Solution

lim
n→ ∞

[ ]
1 /n

n !

nn

1. 

Watch Video Solution

Provethat4 ≤ ∫
3

1

√3 + x2 ≤ 4√3

https://dl.doubtnut.com/l/_Gg04YX9rOIOf
https://dl.doubtnut.com/l/_x4k4lwIqtxYG
https://dl.doubtnut.com/l/_7OX1QescpbOW
https://dl.doubtnut.com/l/_wAsOVAXSfwYc


2. 

then which of the following is/are ture?  (b)   (d)

`I_3

A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

IfI1 = ∫
1

0
2x, I2 = ∫

1

0
2x ^ 3dx, I3 = ∫

22

1
^ x2dx, I4 = ∫

2

1
2x ^ 3dx,

I1 > I2 I2 > I2 I3 > I4

I1 > I2

I2 > I1

I3 > I4

I3 < I4

3. 

then �nd the order in which the values  exist.

Watch Video Solution

IfII = ∫
π / 2

0
cos(sinx)dx, I2 = ∫

0
sin(cos x)d, andI3 = ∫

0
cos xdx,

π

2

π

2

I1, I2, I3,

https://dl.doubtnut.com/l/_PYg6t7IiipOr
https://dl.doubtnut.com/l/_VSyqinTAX2RI


Exercise 8.4

Watch Video Solution

4. Prove that `pi/6

Watch Video Solution

1. Evaluate .

Watch Video Solution

∫
π / 2

0
|sinx − cos x|dx

2. Evaluate:  then �nd the

value of 

Watch Video Solution

∫
4

− 1

f(x)dx = 4and∫
4

2

(3 − f(x))dx = 7,

∫
− 1

2
f(x)dx.

https://dl.doubtnut.com/l/_VSyqinTAX2RI
https://dl.doubtnut.com/l/_rvuqe86w4Ayr
https://dl.doubtnut.com/l/_G6L2UnuXfnNd
https://dl.doubtnut.com/l/_UqL7wqBBSaLU


3. Evaluate .

Watch Video Solution

∫
5

1
√x − 2√x − 1dx

4. Evaluate: 

Watch Video Solution

∫
3

− 1

( + )dx
tan− 1 d

x2 + 1

x2 + 1
x

5. Evaluate .Here  represents the greatest

integer function.

Watch Video Solution

∫
a

1
x. a− [ loge x ]dx, (a > 1) [. ]

6. Evaluate  where [.] denotes the greatest integer

function.

Watch Video Solution

∫
e6

1
[ ]dx,

logx

3

https://dl.doubtnut.com/l/_5pcvfuvUsc0D
https://dl.doubtnut.com/l/_5zkl5Gm7IHMa
https://dl.doubtnut.com/l/_Ot55TfY5N7EJ
https://dl.doubtnut.com/l/_DeKJyyUKJ0XB


7. Find the value of  denote the

greatest function and fractional parts of  respectively.

Watch Video Solution

∫
1

− 1
[x2 + {x}]dx, where[.]and{.}

x,

8. Prove that  denotes the greatest integer

function.

Watch Video Solution

∫
x

0

[cot − 1 x]dx, where[.]

9. Prove that  where [.] denotes

the greatest integer function.

Watch Video Solution

∫
x

0
[t]dt = + [x](x − [x]),

[x]([x] − 1)

2

10. Evaluate:  represents greatest integer

function.

∫
∞

0

[2e−e]dx, where[x]

https://dl.doubtnut.com/l/_jOP4h5NHe6Fj
https://dl.doubtnut.com/l/_CV8e7aMHSGnj
https://dl.doubtnut.com/l/_82Bl6K8hDkk2
https://dl.doubtnut.com/l/_CxgiZVRn3bEr


Exercise 8.5

Watch Video Solution

1. If  then prove that 

Watch Video Solution

f(a + b − x) = f(x),

∫
b

a

xf(x)dx ∫
b

a

f(x)dx.
a + b

2

2. The value of the integral  is

Watch Video Solution

∫
6

3
dx

√x

√9 − x + √x

3. Find the value of .

Watch Video Solution

∫
1

0

3√2x(3) − 3x2 − x + 1dx

https://dl.doubtnut.com/l/_CxgiZVRn3bEr
https://dl.doubtnut.com/l/_5YBe8vOBlLTt
https://dl.doubtnut.com/l/_QkjL8IWC8lXk
https://dl.doubtnut.com/l/_GlH5oZCTDS6o
https://dl.doubtnut.com/l/_oHwzx5P1kJ7i


4. Show that 

Watch Video Solution

∫
π

0
fx(sinx)dx = ∫

π

0
f(sinx)dx.

π

2

5. Find the value of 

Watch Video Solution

∫
1

0

x(1 − x)ndx

6. If a continuous function  on  satis�es ,

then �nd the value of .

Watch Video Solution

f [0, a] f(x)f(a − x) = 1, a > 0

∫
a

0

dx

1 + f(x)

7. If  are continuous function on  satisfying 

 then show that

Watch Video Solution

fandg [0, a]

f(x) = f(a − x)andg(x)(a − x) = 2,

∫
a

0

f(x)g(x)dx = ∫
a

0

f(x)dx.

https://dl.doubtnut.com/l/_oHwzx5P1kJ7i
https://dl.doubtnut.com/l/_ubzRzIFGXoDB
https://dl.doubtnut.com/l/_OxKM0sAhUy88
https://dl.doubtnut.com/l/_NAsrOkjEqjaB


Exercise 8.6

8. Find the value of .

Watch Video Solution

∫
π / 2

0

sin 2x log tanxdx

9. The value of ,a>0 is

Watch Video Solution

∫
π

−π

. dx
cos2 x

1 + ax

10. Find the value of 

Watch Video Solution

∫
π

0

 dx
x sinx

1 + cos2 x

11. Evaluate ,where .

Watch Video Solution

∫
π

0

xdx

1 + cosα sinx
0 < α < π

https://dl.doubtnut.com/l/_3VAYeuFULsCZ
https://dl.doubtnut.com/l/_mFjBuYA03UJR
https://dl.doubtnut.com/l/_SilrGV6FTGGL
https://dl.doubtnut.com/l/_366Mv644RTNQ


1. Find the value of 

Watch Video Solution

∫
2π

0

dx
1

1 + tan4 x

2. 

Watch Video Solution

∫
2π

0
sin100

x cos99 xdx

3. For  which of

the following statement(s) is/are true?  (b) 

 (d) 

Watch Video Solution

Un = ∫
1

0

xn(2 − x)ndx; Vn = ∫
1

0

xn(1 − x)ndxn ∈ N,

Un = 2nVn Un = 2−nVn

Un = 22nVn Vn = 2− 2nUn

4. Evaluate: 

Watch Video Solution

∫
π

0

log(1 + cos x)dx

https://dl.doubtnut.com/l/_KaGcANp4fMah
https://dl.doubtnut.com/l/_IQcuhyr4v97P
https://dl.doubtnut.com/l/_wNyoXYfLcrso
https://dl.doubtnut.com/l/_2aNu3LuQHB8w


Exercise 8.7

5. Find the value of 

Watch Video Solution

∫
1

0
{(sin− 1 x)/x}dx

6. Evaluate 

Watch Video Solution

∫
0

− ∞
dt

tet

√1 − e2t

7. If 

Watch Video Solution

I1 = ∫
π

0

xf(sin3 x + cos2 x)dxand

I2 = ∫
0

f(sin3 x + cos2 x)dx, thenrelateI1andI2

π

2

1. Evaluate: ∫
−

sin2 x cos2 x(sinx + cos x)dx

π

2

π

2

https://dl.doubtnut.com/l/_sS5mVbZEVaHV
https://dl.doubtnut.com/l/_q8Ch5Y6NPd5x
https://dl.doubtnut.com/l/_xG4lGrGKUKIG
https://dl.doubtnut.com/l/_XFnnptJTAilB


Watch Video Solution

2. Evaluate: 

Watch Video Solution

∫
1

− 1

dx
x3 + |x| + 1

x2 + 2|x| + 1

3. Evaluate the following: 

Watch Video Solution

∫
π

−π

(1 − x2)x sinx cos2 xdx

4. Evaluate the following: 

Watch Video Solution

∫
1

− 1
dx

sinx − x2

3 − |x|

5. Evaluate the following: 

Watch Video Solution

∫
1 / 2

− 1 / 2
cos xlog dx

1 − x

1 + x

https://dl.doubtnut.com/l/_XFnnptJTAilB
https://dl.doubtnut.com/l/_JSHfXyjrbWhm
https://dl.doubtnut.com/l/_GWIShYvUM77w
https://dl.doubtnut.com/l/_zo7MAoahBiRr
https://dl.doubtnut.com/l/_XJutCMiQUfI1


Exercise 8.8

6.  is equal to (A)  (B)  (C) 

 (D) 

Watch Video Solution

∫
−

−

{(π + x)3 + cos2(x + 3π)}dx

π

2

3π
2

− 1
π

4
π4

32

+
π4

32

π

2

π

2

1. Evaluate:  represents the greatest integer

function).

Watch Video Solution

∫
100

0

(x − [x]dx(where[.]

2. Evaluate: 

Watch Video Solution

∫
100π

0
√(1 − cos 2x)dx.

https://dl.doubtnut.com/l/_Tk93zqQ2oEYJ
https://dl.doubtnut.com/l/_WQwLWJpX5wDO
https://dl.doubtnut.com/l/_j4w4VZ5BNjHI


3. 

Watch Video Solution

If∫
nπ

0
f(cos2 x)dx = k∫

π

0
f(c0s2x)dx, thenf ∈ dthevaluek.

4. Evaluate  where  and .

Watch Video Solution

∫
nπ+ t

0
(|cos x| + |sinx|)dx, nεN tε[0, π/2]

5. Find the value of :  denotes the

greatest integer function).

Watch Video Solution

∫
10

0

e2x− [2x ]d(x − [x])where[.]

6. If  is a function satisfying  for all  and

positive constant  such that  is independent of  then

�nd the least positive value of 

Watch Video Solution

f(x) f(x + a) + f(x) = 0 x ∈ R

a ∫
c+ b

b

f(x)dx b,

⋅

https://dl.doubtnut.com/l/_dgVvM3pfkzUu
https://dl.doubtnut.com/l/_vKgyqWmwGOhw
https://dl.doubtnut.com/l/_RNN8FgUUhhoB
https://dl.doubtnut.com/l/_0mBH7hxc306d


Exercise 8.9

7. Show that  where  is a positive

integer and `,lt=v

Watch Video Solution

∫
nπ+v

0

|sinx|dx = 2n + 1 − cos v, n

1. 

Watch Video Solution

If∫
x

√(3 − sin2 t)dt + ∫
y

0
cos tdt = 0, the ≠ valuate

π

3

dy

dx

2.  then �nd the value of 

Watch Video Solution

Iff(x) = eg ( x ) andg(x) = ∫
x

2
,

tdt

1 + t4
f ′ (2)

https://dl.doubtnut.com/l/_0mBH7hxc306d
https://dl.doubtnut.com/l/_OvL2KzpSZ1Fd
https://dl.doubtnut.com/l/_OQT6OAIloVfN
https://dl.doubtnut.com/l/_Bn63ymsOtVHC


3. Evaluate 

Watch Video Solution

( lim )
x

→
4
∫

x

4
dt

(4t − f(t))

(x − 4)

4. Evaluate: 

Watch Video Solution

(lim)
x

→
2

∫0xcos t2dt

x

5. Find the points of minima for 

Watch Video Solution

f(x) = ∫
x

0
t(t − 1)(t − 2)dt

6. Find the equation of tangent to 

Watch Video Solution

y = ∫
x3

x2

atx = 1.
dt

√1 + t2

https://dl.doubtnut.com/l/_I91hRD3e4gDR
https://dl.doubtnut.com/l/_APr5aYVXMYEs
https://dl.doubtnut.com/l/_Ksii7Ndbr4eJ
https://dl.doubtnut.com/l/_aj1COsAvDiHD


Exercise 8.10

7.  then �nd the value of 

Watch Video Solution

Iff(x) = ∫
x2

dthη,
x2

16

sinx sin √θ

1 + cos2 √θ
f ′( ).

π

2

8. Let  be a continuous and di�erentiable function such that

Watch Video Solution

f(x)

f(x) = ∫
x

0
sin(t2 − t + x)dt

.
Thenprovethatfx + f(x) = cos x2 + 2xsinx

9. Let  be a di�erentiable function satisfying

, then �nd the value of .

Watch Video Solution

f(x)

f(x) = ∫
x

0

e (2tx− t2 ) cos(x − t)dt f' ' (0)

1. If∫
1

0
= a, the ≠ valuate∫

b

b− 1

etdt

t + 1
e− tdt

t − b − 1

https://dl.doubtnut.com/l/_AD8YBYrYPnCK
https://dl.doubtnut.com/l/_mNjH5wjpnS5q
https://dl.doubtnut.com/l/_LxXFL2lcJsd6
https://dl.doubtnut.com/l/_MTecjSMv7APO


Watch Video Solution

2. If , then prove that 

.

Watch Video Solution

f(x) = ∫
x

1
(log t)(1 + t + t2)dt∀x ≥ 1

f(x) = f( )
1

x

3. 

Watch Video Solution

f(x) = ∫
x

1
dt∀x ∈ R+ , thenf ∈ dthevalueof

tan− 1(t)

t

f(e2) − f( )
1

e2

4. Evaluate: 

Watch Video Solution

∫
√2 + 1

√2

dx
(x2 − 1)

(x2 + 1)2

https://dl.doubtnut.com/l/_MTecjSMv7APO
https://dl.doubtnut.com/l/_orlVf0yDFE34
https://dl.doubtnut.com/l/_Kr5vSPkXyed3
https://dl.doubtnut.com/l/_iHoEnwjISKsz


Exercise 8.11

5. Evaluate: 

Watch Video Solution

∫
e− 1

0

dx + ∫
e

1

x logxe dx

x2 + 2x− 1

2

x + 1

x2 − 2

2

6. Find the value of .

Watch Video Solution

∫
2

e
∣∣x− ∣∣dx

1
2

1
x

7. If  and ,then �nd

the value of .

Watch Video Solution

I1 = ∫
1

0

dx

ex(1 + x)
I2 = ∫

π / 4

0

etan7 θ sin θ

(2 − tan2 θ)cos3 θdθ

l1

l2

1. If  then �nd the value of IK = ∫
e

1

(1nx)kdx(k ∈ I + )dx(k ∈ I + ), I4.

https://dl.doubtnut.com/l/_1u9yWz6Eerx2
https://dl.doubtnut.com/l/_hKB4uS5Njw3U
https://dl.doubtnut.com/l/_eLEyA7fWT56y
https://dl.doubtnut.com/l/_Q9yy2tC52K0S


Watch Video Solution

2. Given 

Watch Video Solution

Im = ∫
e

1
(logx)

m
dx, thenprovethat + mIm− 2 = e

Im

1 − m

3. If , then �nd the value of .

Watch Video Solution

In = ∫
π

0

xn sinxdx I5 + 20I3

4. If , then prove that  

Watch Video Solution

L(m, n) = ∫
1

0

tm(1 + t)n, dt

L(m, n) = − L(m + 1, n − 1)
2n

m + 1
n

m + 1

5. IfIn = ∫
1

0
xn(tan− 1 x)dx, thenprovethat

(n + 1)In + (n − 1)In− 2 = − +
1

n

π

2

https://dl.doubtnut.com/l/_Q9yy2tC52K0S
https://dl.doubtnut.com/l/_VfrGeKFz4YKy
https://dl.doubtnut.com/l/_uvBPKNRdq3wY
https://dl.doubtnut.com/l/_Cf5xOeQ0mOI1
https://dl.doubtnut.com/l/_SBd5PrDi47XV


Exercise (Single)

Watch Video Solution

6.  Then show that 

 Hence, prove that 

Watch Video Solution

IfIm ,n = ∫
0

sinm x cosn xdx,

π

2

Im ,n = Im − 2n(m, n ∈ N)
m − 1

m + n

Im ,n = f(x) = { when ⊥
(n − 1)(n − 3)(m − 5)(n − 1)(n − 3)(n − 5)

(m + n)(m + n − 2)(m + n − 4)

π

4

1. Let

Then the minimum value of  is

A. 

B. 

C. 

f(x) = lim
n→ ∞

((x + )
2

+ (x + )
2

+ ………. + (x + )
1

n

1

n

2

n

n − 1

n

f(x)

1/4

1/6

1/9

https://dl.doubtnut.com/l/_SBd5PrDi47XV
https://dl.doubtnut.com/l/_V4pdQKGNAQLS
https://dl.doubtnut.com/l/_AfeeIo9zRG7j


D. 

Answer: D

Watch Video Solution

1/12

2. 

is equal to log 2 (b) log 4 log 8 (d) none of these

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

IfSn = [ + + + ], then( lim )
n

−→
∞

Sn

1

1 + √n

1

2 + √2n

1

n + √n2

log 2

log 4

log 8

https://dl.doubtnut.com/l/_AfeeIo9zRG7j
https://dl.doubtnut.com/l/_OTl3yBwMhR1s


3. The value of  is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(lim)
n

−→
∞

4n

∑
r= 1

√n

√r(3√r + √n)
2

1

35

1

14

1

10

1

5

4. The value of

is equal to

A. 

B. 

lim
n→ ∞

⎛

⎝

12 + 22 + ……… + n213 + 23 + ………. + n3(14 + 24 + ……

(15 + 25 + ………… + n5)
2

3

5

4
5

https://dl.doubtnut.com/l/_iIwVKOk8cPCn
https://dl.doubtnut.com/l/_C5ka2sbxibWB


C. 

D. 

Answer: A

Watch Video Solution

2

5

1

5

5.   (b)  (c) 1

(d) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Thevalueof( lim )
n

−→
∞

⎡

⎣
tan

⎤

⎦

1 /n

is
π

2n

tan(2π)

2n

.

tan(nπ)

2n
e e2

e3

e

e2

1

e3

https://dl.doubtnut.com/l/_C5ka2sbxibWB
https://dl.doubtnut.com/l/_NCIs8K1Rdm5f


6.  2

 (b)   (d) none of these

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

∫
2 +a

2 −a

f(x)dxisequa < o[wheref(2 − α) = f(2 + α) ∀α ∈ R]

∫
2 +a

2

f(x)dx 2∫
a

0

f(x)dx 2∫
2

2

f(x)dx

2∫
2 +a

2
f(x)dx

2∫
a

0
f(x)dx

2∫
2

2
f(x)dx

7. If , where {x} denotes the fractional

part of x, then  is

A. 50

B. 100

f(x) = min ({x}, { − x})x ∈ R

∫
100

− 100
f(x)dx

https://dl.doubtnut.com/l/_ossHNqH6qUcX
https://dl.doubtnut.com/l/_BbyJX52fJoLl


C. 200

D. none of these

Answer: A

Watch Video Solution

8. Which of the following is incorrect ?

A. 

B. 

C. 

D. none of these

Answer: D

Watch Video Solution

∫
b+ c

a+ c

f(x)dx = ∫
b

a

f(x + c)dx

∫
bc

ac

f(x)dx = c∫
b

a

f(cx)dx

∫
a

−a

f(x)dx = ∫
a

−a

f(x) + f( − x)dx
1

2

https://dl.doubtnut.com/l/_BbyJX52fJoLl
https://dl.doubtnut.com/l/_5TRdj2X1ofFM


9.  is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

∫
− 1

1
2 ex(2 − x2)dx

(1 − x)√1 − x2

(√3 + 1)
√e

2

√3e
2

√3e

√
e

3

10. 

A. 

B. 

C. 

D. none of these

If∫
x

log 2
= , thenxisequal →

dx

√ex − 1

π

6

4

In8

In4

https://dl.doubtnut.com/l/_sGSgieOh0tZp
https://dl.doubtnut.com/l/_cjsiapS9HBvn


Answer: C

Watch Video Solution

11.   (b)   (d) 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

∫
5

dxisequa < o
5
2

√(25 − x2)3

x4

π

6

2π

3

5π

6

π

3

π

6

2π

3

5π

6

π

3

12. If  satis�es the condition of Rolle's theorem in , then 

 is equal to (a) 1 (b) 3 (c) 0 (d) none of these

f(x) [1, 2]

∫
2

1

f' (x)dx

https://dl.doubtnut.com/l/_cjsiapS9HBvn
https://dl.doubtnut.com/l/_KLLxUCLRNayX
https://dl.doubtnut.com/l/_2oLzf2VtsR9N


A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

1

3

0

13. The value of the integral 

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

∫
log 5

0

dx
ex√ex − 1

ex + 3

3 + 2π

4 − π

2 + π

https://dl.doubtnut.com/l/_2oLzf2VtsR9N
https://dl.doubtnut.com/l/_sIda3DVa1266


14. The value of the integral  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

∫
1

0

, 0 < α < π
dx

x2 + 2x cosα + 1

sinα

α sinα

α

sinα

sinα
α

2

15.   (b)  (c)  (d) none of these

A. 

B. 

C. 

∫
∞

0
isequa < o

dx

[x + √x2 + 1]
3

3

8

1

8
−

3

8

3

8

1

8

−
3

8

https://dl.doubtnut.com/l/_sIda3DVa1266
https://dl.doubtnut.com/l/_1YanTzr39glC
https://dl.doubtnut.com/l/_zmB4UkgDtt1P


D. none of these

Answer: A

Watch Video Solution

16. If , then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(y) = ey, g(y) = y, y > 0, and F (t) = ∫
t

0
f(t − y)g(y)dy

F (t) = et − (1 + t)

F (t) = tet

F (t) = te− t

F (t) = 1 − et(1 + t)

https://dl.doubtnut.com/l/_zmB4UkgDtt1P
https://dl.doubtnut.com/l/_ychRYTPZmgBs


17. If  is a polynomial of the least degree that has a maximum equal

to 6 at , and a minimum equalto 2 at ,then 

equals:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

P (x)

x = 1 x = 3 ∫
1

0
P (x)dx

17
4

13

4

19

4

5

4

18. The numbers of possible continuous  de�ned in  for which

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

A. 

f(x) [0, 1]

I1 = ∫
1

0
f(x)dx = 1, I2 = ∫

1

0
xf(x)dx − a, I3 = ∫

1

0
x2f(x)dx = a2is/a

∞

1

https://dl.doubtnut.com/l/_ucd32RYCytz5
https://dl.doubtnut.com/l/_WFsTEOsZQKai


B. 

C. 

D. 

Answer: D

Watch Video Solution

∞

2

0

19. Suppose that F (x) is an antiderivative of  , then

 can be expressed as

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(x) = , x > 0
sinx

x

∫
3

1
dx

sin 2x

x

F (6) − F (2)

(F (6) − F (2))
1
2

(F (3) − F (1))
1
2

2(F (6) − F (2))

https://dl.doubtnut.com/l/_WFsTEOsZQKai
https://dl.doubtnut.com/l/_XdbMKsAKNZQR


20. 

 (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

∫
0

−

[cot − 1( ) + cot − 1(cos x − )]dxisequa < o
π

3

2

2 cos x − 1

1

2

π2

6
π2

3
π2

8
3π2

8

π2

6

π2

3

π2

8

3π2

8

21. Evaluate the de�nite integrals 

A. 

B. 

C. 

∫0 dx
π

4

sinx + cos x

9 + 16 sin 2x

log 3
1

20

log 3
1

40

log 6
1

20

https://dl.doubtnut.com/l/_XdbMKsAKNZQR
https://dl.doubtnut.com/l/_mpgL1A3R7CuG
https://dl.doubtnut.com/l/_0okxffvubi49


D. 

Answer: A

Watch Video Solution

10 log 3

22.  is equal to :

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

∫
1

− 1
dx

e− 1
x

x2(1 + e− )
2
x

= 2 tan− 1 e
π

2

− 2 cot − 1 e
π

2

2 tan− 1 e

π − 2 tan− 1 e

23. If , then  is equal to∫
∞

0
dx =

sinx

x

π

2
∫

∞

0
dx

sin3 x

x

https://dl.doubtnut.com/l/_0okxffvubi49
https://dl.doubtnut.com/l/_K5aMguF9bZfk
https://dl.doubtnut.com/l/_fMC08WJKHxtf


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

π/2

π/4

π/6

3π/2

24. The range of the function  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f(x) = ∫
1

− 1

sinxdt

1 + 2t cos x + t2

[ − , ]
π

2

π

2

[0, π]

{0, π}

{ − , }
π

2

π

2

https://dl.doubtnut.com/l/_fMC08WJKHxtf
https://dl.doubtnut.com/l/_OLgBiha29vSn


25. If the function  is di�erentiable, then for  and 

 is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f : [0, 8] → R 0 < β < 1

0 < α < 2, ∫
8

0

f(t)dt

3[α3f(α2) + β2f(β2)]

3[α3f(α) + β3f(β)]

3[α2f(α3) + β2f(β3)]

3[α2f(α2) + β2f(β2)]

26. If  then  equals

A. 

B. 

f(x) = x5 + 5x − 1 ∫
41

5

dx

(f − 1(x))
5

+ 5f − 1(x)

0

loge 3

https://dl.doubtnut.com/l/_OLgBiha29vSn
https://dl.doubtnut.com/l/_a3jpcSNbgGFH
https://dl.doubtnut.com/l/_yKTWN4MhO6j1


C. 

D. 

Answer: D

Watch Video Solution

loge 4

loge 7

27. Let  log 2 (b)

log 7 (c) log 11 (d) log 13

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(0) = 0and∫
2

0
f ′ (2t)ef ( 2t ) dt = 5. thenvalueoff(4)is

log 2

log 7

log 11

log 13

https://dl.doubtnut.com/l/_yKTWN4MhO6j1
https://dl.doubtnut.com/l/_rwIuAJB4apBV
https://dl.doubtnut.com/l/_3RjMlnoOfPJs


28. If , then the value of the integral 

 is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f(x) − 3 cos(tan− 1 x)

∫
1

0
xf' ' (x)dx

3 − √2
2

3 + √2
2

1

1 −
3

2√2

29. The equation of the curve is  The tangents at 

 make angles  respectively,

with the positive direction of x-axis. Then the value of

 is equal to  (b)  (e) 0 (d) none of

these

y = f(x).

[1, f(1), [2, f(2)], and[3, f(3)] , , and ,
π

6

π

3

π

4

∫
3

2

f ′ (x)fxdx + ∫
3

1

fxdx −
1

√3

1

√3

https://dl.doubtnut.com/l/_3RjMlnoOfPJs
https://dl.doubtnut.com/l/_htF8njNRNg4e


A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

−1/√3

1/√3

0

30. The value of   (b) 

 (d) none of these

A. 

B. 

C. 

D. none of these

Answer: B

∫
e

1
( + )dxis

tan− 1 x

x

logx

1 + x2
tan e tan− 1 e

tan− 1( )
1

e

tan e

tan− 1 e

tan− 1(1/e)

https://dl.doubtnut.com/l/_htF8njNRNg4e
https://dl.doubtnut.com/l/_4OPAD45CarDx


Watch Video Solution

31. If  and , then  is equal

to ( it is given that  is continuous in )

A. 7

B. 3

C. 5

D. 1

Answer: B

Watch Video Solution

f(π) = 2 ∫
π

0

(f(x) + f' ' (x))sinxdx = 5 f(0)

f(x) [0, π]

32. If   (b)

  (d) 

A. 

∫
2

1
ex ^ 2dx = a, then∫

e4

e

√1nxdxisequa < o 2e4 − 2e − a

2e4 − e − a 2e4 − e − 2a e4 − e − a

2e4 − 2e − a

https://dl.doubtnut.com/l/_4OPAD45CarDx
https://dl.doubtnut.com/l/_1sOj4uzevZZg
https://dl.doubtnut.com/l/_YK6319mndMFo


B. 

C. 

D. 

Answer: B

Watch Video Solution

2e4 − e − a

2e4 − e − 2a

e4 − e − a

33. If  is continuous for all real values of  then

  (b)  

(d) 

A. 

B. 

C. 

D. 

Answer: A

f(x) x,

n

∑
r= 1

f(r − 1 + x)dxisequa < o ∫
n

0

f(x)dx ∫
1

0

f(x)dx n∫
1

0

f(x)dx

(n − 1)∫
1

0
f(x)dx

∫
n

0
f(x)dx

∫
1

0
f(x)dx

n∫
1

0
f(x)dx

(n − 1)∫
1

0
f(x)dx

https://dl.doubtnut.com/l/_YK6319mndMFo
https://dl.doubtnut.com/l/_rJt2IKwgNZSW


Watch Video Solution

34. The value of  , where  , is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

∫
0

sin|2x − α|dx

π

2

α ∈ [0, π]

1 − cosα

1 + cosα

1

cosα

35.  is a continuous function for all real values of  and satis�es

 Then  is equal to  (b) 

(c)  (d) none of these

A. 

f(x) x

∫
n+ 1

n

f(x)dx = ∀n ∈ I.
n2

2
∫

5

− 3
f(|x|)dx

19

2

35

2
17
2

19/2

https://dl.doubtnut.com/l/_rJt2IKwgNZSW
https://dl.doubtnut.com/l/_UadKDiYA1hkE
https://dl.doubtnut.com/l/_sWgp2AslXwUA


B. 

C. 

D. none of these

Answer: B

Watch Video Solution

35/2

17/2

36. If , then for any  equals

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

f(x) = ∫
x

− 1
|t|dt x ≥ 0, f(x)

(1 − x2)
1

2

x21

2

(1 + x2)
1

2

https://dl.doubtnut.com/l/_sWgp2AslXwUA
https://dl.doubtnut.com/l/_Bl2993OCQroU
https://dl.doubtnut.com/l/_eb84sIf1U2N8


37. If  and  and  

. Then  is

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

a > 0 A = ∫
a

0
cos − 1 xdx,

∫
a

−a

(cos − 1 x − sin− 1 √1 − x2)dx = πa − λA λ

0

2

3

38. The value of  denotes

the greatest integer not exceeding  is

 

 

A. 

∫
a

1
[x]f ′ (x)dxf ′ (x)dx, wherea > 1, and[x]

x,

af(a) − {f(1)f(2) + + f([a])} [a]f(a) − {f(1) + f(2) + + f([a])}

[a]f(a) − {f(1) + f(2) + + fA} af([a]) − {f(1) + f(2) + + fA}

af(a) − (f(1) + f(2) + ………. . + f([a]))

https://dl.doubtnut.com/l/_eb84sIf1U2N8
https://dl.doubtnut.com/l/_OCS5L77Jmx3A


B. 

C. 

D. 

Answer: B

Watch Video Solution

[a]f(a) − (f(1) + f(2)) + ………. . + f([a]))

[a]f([a]) − (f(1) + f(2) + ………. . + f(a))

af([a]) − (f(1) + f(2) + ………… + f(a))

39.  is equal to (where [.] represents the greatest integer

function)

A. 9

B. 

C. 

D. 

Answer: A

Watch Video Solution

∫
10

3
[log[x]]dx

16 − e

10

10 + e

https://dl.doubtnut.com/l/_OCS5L77Jmx3A
https://dl.doubtnut.com/l/_Nzw3xTvjPeKr


40. , where [.] denotes the greatest integer function, is

equal to

A. 

B. 

C. zero

D. none of these

Answer: B

Watch Video Solution

∫
2

− 1

[ ]dx
[x]

1 + x2

−2

−1

41. The value of  where [.] denotes

greatest integer function is

A. 

B. 

∫
1

−g

[x[1 + cos( )] + 1]dx,
πx

2

1

1/2

https://dl.doubtnut.com/l/_Nzw3xTvjPeKr
https://dl.doubtnut.com/l/_niXQgKAcrRJi
https://dl.doubtnut.com/l/_tNf6I1emsLYu


C. 

D. none of these

Answer: C

Watch Video Solution

2

42. The value of , where  represents the greatest

integral functions, is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∫
2π

0

[2 sinx]dx [. ]

−5π

3

−π

5π

3

−2π

https://dl.doubtnut.com/l/_tNf6I1emsLYu
https://dl.doubtnut.com/l/_Xa2EQfjycYf9
https://dl.doubtnut.com/l/_oVdbY1Wggkuz


43. ,  

. Then

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

I1 = ∫
0

dx, I2 = ∫
2π

0

cos6 dx

π

2 sinx − cos x

1 + sinx cos x

I3 = ∫
−

sin3 xdx, I4 = ∫
1

0
In( − 1)dx

π

2

π

2

1

x

I2 = I3 = I4 = 0, I1 ≠ 0

I1 = I2 = I3 = 0, I4 ≠ 0

I1 = I3 = I4 = 0, I2 ≠ 0

I1 = I2 = I3 = 0, I4 ≠ 0

44. Given . Then the value of the de�nite

integral  is equal to

A. 

B. 

∫
π / 2

0
= A

dx

1 + sinx + cos x

∫
π / 2

0
dx

sinx

1 + sinx + cos x

A
1

2

− A
π

2

https://dl.doubtnut.com/l/_oVdbY1Wggkuz
https://dl.doubtnut.com/l/_WXPdEjOsBLbn


C. 

D. 

Answer: C

Watch Video Solution

− A
π

4

1

2

+ A
π

2

45. 

 2 (b)  (c) 1 (d) 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

I fI1 = ∫
101

− 100

dx

(5 + 2x − 2x2)(1 + e2 − 4x)

andI2 = ∫
101

− 100

, then i s
dx

5 + 2x − 2x2

I1

I2

1

2
−

1

2

2

1

2

1

−
1

2

https://dl.doubtnut.com/l/_WXPdEjOsBLbn
https://dl.doubtnut.com/l/_BDkBG5LsLYLU
https://dl.doubtnut.com/l/_9bVNDFTF3bge


46. The value of  is equal to

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

∫
∞

0

xdx

(1 + x)(1 + x2)

π

4

π

2

π

47. For any integer , the integral  has the

value

A. 

B. 

C. 

D. none of these

n ∫
π

0

ecosx cos3(2n + 1)xdx

π

1

0

https://dl.doubtnut.com/l/_9bVNDFTF3bge
https://dl.doubtnut.com/l/_48WcqcKUBpfN


Answer: C

Watch Video Solution

48. Let  be a positive function. If  and 

 where  Then  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f I1 = ∫
k

1 −k

xf[x(1 − x)] dx

I2 = ∫
k

1 −k

f[x(1 − x)] dx, 2k − 1 > 0.
I1

I2

2

k

1

2

1

https://dl.doubtnut.com/l/_48WcqcKUBpfN
https://dl.doubtnut.com/l/_RE2KqrMjb2Uv


49. 

  (b)  (c) 2 (d)

1

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Iff(x) = , I1 = ∫
f ( a )

f ( −a )
xg(x(1 − x)dx, and

ex

1 + ex

I2 = ∫
f ( a )

f ( −a )
g(x(1 − x))dx, thenthevalueo is

f(I2)

I1
−1 −2

−1

−2

2

1

50. The value of  is

A. 

B. 

∫
2

1

log(1 + x − )dx
x2 + 1

x4 − x2 + 1

1

x

loge 2
π

8

loge 2
π

2

https://dl.doubtnut.com/l/_TmiefuwnQZR4
https://dl.doubtnut.com/l/_Ofk8QN4o5KtF


C. 

D. none of these

Answer: A

Watch Video Solution

− loge 2
π

2

51. The value of the de�nite integral  is  (b)  

(d) 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∫
0

√tanxdx

π

2

√2π
π

√2
2√2π

π

2√2

√2π

π

√2

2√2π

π

2√2

https://dl.doubtnut.com/l/_Ofk8QN4o5KtF
https://dl.doubtnut.com/l/_2xLEkg32rEjS
https://dl.doubtnut.com/l/_JHzAYIjSGC2x


52. 

(where  then  is equal to  (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) > 0 ∀x ∈ Randisbounde
..
If

( lim )
n

−→
∞

[∫
a

0

+ a2 + a∫
2a

a

+ ∫
3a

2a

f(x)dx

f(x) + f(a − x)

f(x)dx

f(x) + f(3a − x) f

a < 1), a
2

7

1

7

14

19

9

14

2

7

1

7

14

19

9

14

53.  1

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

A. 1

B. 2

If∫
1

0
cot − 1(1 − x + x2)dx = λ∫

1

0
tan− 1 xdx, thenλisequa < o

https://dl.doubtnut.com/l/_JHzAYIjSGC2x
https://dl.doubtnut.com/l/_6i41QHIaBUPS


C. 3

D. 4

Answer: B

Watch Video Solution

54. The value of the de�nite integral  equals

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

∫
1

− 1
(1 + x)1 / 2(1 − x)3 / 2

dx

π

3π

4

π

4

π

2

https://dl.doubtnut.com/l/_6i41QHIaBUPS
https://dl.doubtnut.com/l/_E9CXe5wmssUe


55. The value of the integral  is

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

∫
5π / 4

− 3π / 4
dx

(sinx + cos x)

ex−π / 4 + 1

0

1

2

56. . Then

A. 

B. 

C. 

D. 

I1 = ∫
0

In(sinx)dx, I2 = ∫
π / 4

−π / 4
In(sinx + cos x)dx

π

2

I1 = 2I2

I2 = 2I1

I1 = 4I2

I2 = 4I1

https://dl.doubtnut.com/l/_WgT4qFYMesk8
https://dl.doubtnut.com/l/_tzl8VHijisM0


Answer: A

Watch Video Solution

57. 

  (b) 

 (d) none of these

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

IfI1 = ∫
0

dx, I2 = ∫
0

dx

π

2 cos2 x

1 + cos2 x

π

2 sin2 x

1 + sin2 x

I3 = ∫
0

dx, then

π

2 1 + 2 cos2 x sin2 x

4 + 2 cos2 x sin2 x
I1 = I2 > I3 I3 > I1 = I2

I1 = I2 = I3

I1 = I2 > I3

I3 > I1 = I2

I1 = I2 = I3

https://dl.doubtnut.com/l/_tzl8VHijisM0
https://dl.doubtnut.com/l/_YR9lnC0k3sWm


58. 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

∫
0

dx =

π

2 x sinx cos x

cos4 x + sin4 x

π2

2

π2

4

π2

8

π2

16

59. For , and a continuous function  let

 and .  

Then  is

A. 

B. 

xεR f

I1 = ∫
1 + cos2 t

sin2 t

xf{x(2 − x)}dx I2 = ∫
1 + cos2 t

sin2 t

f{x(2 − x)}dx

I1

I2

−1

1

https://dl.doubtnut.com/l/_wUsS47mmoX4I
https://dl.doubtnut.com/l/_pVxscwza3C6H


C. 

D. 

Answer: B

Watch Video Solution

2

3

60. 

 (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

If∫
−π

3π
4 e dx

π

4

(ex + e )(sinx + cos x) = k∫
−

secxdx, thenthevalueofkis
π

4

π

2
π

2

1

2

1

√2

1

2√2
−

1

√2

1

2

1

√2

1

2√2

−
1

√2

https://dl.doubtnut.com/l/_pVxscwza3C6H
https://dl.doubtnut.com/l/_XtUsCB4xc4q5


61. The value of the de�nite integral

 equals

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∫
4

2

(x(3 − x)(4 + x)(6 − x)(10 − x) + sinx)dx

cos 2 + cos 4

cos 2 − cos 4

sin 2 + sin 4

sin 2 − sin 4

62. If  (where [.] denotes the greatest integer

function) then the value of  is

A. 

I = ∫
20π

− 20π

|sinx|[sinx]dx

I

−40

https://dl.doubtnut.com/l/_XtUsCB4xc4q5
https://dl.doubtnut.com/l/_pa7dHdjSpOgc
https://dl.doubtnut.com/l/_IoFg5BYTXesa


B. 

C. 

D. 

Answer: A

Watch Video Solution

40

20

−20

63. The function  and  are positive and continuous. If  is increasing

and  is decreasing, then  is always non-

positive is always non-negative can take positive and negative values

none of these

A. is always non-positive

B. is always non-negative

C. can take positive and negative values

D. none of these

f g f

g ∫
1

0
f(x)[g(x) − g(1 − x)]dx

https://dl.doubtnut.com/l/_IoFg5BYTXesa
https://dl.doubtnut.com/l/_ETBql1h4pVfA


Answer: A

Watch Video Solution

64.  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

∫
π

0

dx
x tanx

secx + cos x

π2

4

π2

2

3π2

2

π2

3

65. If  for  then

A. 

f(x) = ∫
π

0

t sin tdt

√1 + tan2 x sin2 t
0 < x <

π

2

f(0+ ) = − π

https://dl.doubtnut.com/l/_ETBql1h4pVfA
https://dl.doubtnut.com/l/_UkF10meNqjm1
https://dl.doubtnut.com/l/_U2sGQinrs8K6


B. 

C.  is continuous and di�erntiable in 

D.  is continuous but not di�erentiable in 

Answer: C

Watch Video Solution

f( ) =
π

4
π2

8

f (0, )
π

2

f (0, )
π

2

66.  is equal to (where {.} is the fractional part of )

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

∫
3

− 3
x8{x11}dx x

38

37

39

https://dl.doubtnut.com/l/_U2sGQinrs8K6
https://dl.doubtnut.com/l/_DZ0lXuMVrhZC
https://dl.doubtnut.com/l/_JjuCValjqZB8


67. The value of  then the value of I is

equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

∫
4π

0

loge∣∣3 sinx + 3√3 cos x∣∣dx

π loge 3

2π loge 3

4π loge 3

8π loge 3

68. The value of  is equal to

A. 

B. 

C. 

∫
π

0
dx

|x|sin2 x

1 + 2 + cos x ∣ sinx

π/4

π/2

π

https://dl.doubtnut.com/l/_JjuCValjqZB8
https://dl.doubtnut.com/l/_cwfrHrD5f2Ee


D. 

Answer: B

Watch Video Solution

2π

69. The value f the integral  for 

 0 (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

∫
π

−π

sinmx sinnxdx,

m ≠ n(m, n ∈ I), is π
π

2
2π

0

π

π/2

2π

https://dl.doubtnut.com/l/_cwfrHrD5f2Ee
https://dl.doubtnut.com/l/_n9voCrByp4as


70. If  and  are continuous functions, then 

 is

A. depenent on 

B. a non zero constant

C. zero

D. none of these

Answer: C

Watch Video Solution

f(x) g(x)

∫
In ( 1 /λ )

Inλ

dx
f(x2 /4)[f(x) − f( − x)]

g(x2 /4)[g(x) + g( − x)]

λ

71. The value of  is

A. 

B. 

C. 

∫
1

0

dx
tan− 1( )x

x+ 1

0 tan− 1( )1 + 2x− 2x2

2

1/4

1/2

1

https://dl.doubtnut.com/l/_g4iHqygYywhx
https://dl.doubtnut.com/l/_6LQw04phIehf


D. 

Answer: B

Watch Video Solution

2

72.   (b)   (d) none of

these

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

∫
−

π

2

π

2

e | sin x | cos x

(1 + etan x)dxisequa < o
e + 1 1 − e e − 1

e + 1

2e

e − 1

e − 2

https://dl.doubtnut.com/l/_6LQw04phIehf
https://dl.doubtnut.com/l/_GoqY5ZvQ9Ia1


73. The value of  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∫
π

−π

dx
2x(1 + sinx)

1 + cos2 x

π

π2

2π2

π2 /2

74. [ The value of int_(-pi)^( pi)sum_(r=0)^(999)cos rx(1+sum_(r=1)^(999)sin

rx)dx, is [ (1) 2 pi, (2) 999 pi, (3) 0]]

A. 

B. 

C. 

2π

999π

0

https://dl.doubtnut.com/l/_yqlzHJD1xhEH
https://dl.doubtnut.com/l/_Sh0Cb6eCyylj


D. 

Answer: A

Watch Video Solution

π

75. Let  be a �xed real number. Suppose  is continuous function

such that for all  If  then the

value of  is  (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

T > 0 f

x ∈ R, f(x + T ) = f(x). I = ∫
T

0
f(x)dx,

∫
3 + 3T

3
f(2x)dx I

3

2
2I 3I 6I

I
3

2

2I

3I

6I

https://dl.doubtnut.com/l/_Sh0Cb6eCyylj
https://dl.doubtnut.com/l/_iWT1Crg0Yltg
https://dl.doubtnut.com/l/_Z7cImKLjRBo2


76.  13 (b) 6.3

(c) 1.5 (d) 7.5

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

∫
4

1

(x − 0. 4)dxequals(where{x}isaactionalpar → f(x)

13

6.3

1.5

7.5

77. The value of 

is equal to where [.] represents greatest integer function.

   (d) 

A. 

B. 

∫
x

0
[cos t]dt, x ∈ [(4n + 1) , (4n + 3) ]andn ∈ N,

π

2
π

2

(2n − 1) − 2x
π

2
(2n − 1) + x

π

2
(2n + 1) − x

π

2
(2n + 1) + x

π

2

(2n − 1) − 2x
π

2

(2n − 1) + x
π

2

https://dl.doubtnut.com/l/_Z7cImKLjRBo2
https://dl.doubtnut.com/l/_Fagae3ha1xoz


C. 

D. 

Answer: C

Watch Video Solution

(2n + 1) − x
π

2

(2n + 1) + x
π

2

78.  denotes

the greatest integer function is equal to  (b)   (d) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

∫
x

0
[sin t]dt, wherex ∈ (2nπ, (2n + 1)π), n ∈ N, and[.]

−nπ −(n + 1)π 2nπ

−(2n + 1)π

4n − cos x

4n − sinx

4n + 1 − cos x

4n − 1 − cos x

https://dl.doubtnut.com/l/_Fagae3ha1xoz
https://dl.doubtnut.com/l/_q1EQpWzVZ7XD


79. , where [.] denotes the greatest integer function, and 

 is equal to

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

∫
x

0
dt

2t

2 [ t ]

xεR+

([x] + 2{x } − 1)
1

1n2

([x] + 2{x })
1

1n2

([x] − 2{x })
1

1n2

([x] + 2{x } + 1)
1

1n2

80.  is an odd function, It is also known that  is continuous for all

values of  and is periodic with period 2. If  then 

 (b)   (d)  is non-

periodic

f f(x)

x g(x) = ∫
x

0
f(t)dt,

g(x)isodd g(n) = 0, n ∈ N g(2n) = 0, n ∈ N g(x)

https://dl.doubtnut.com/l/_q1EQpWzVZ7XD
https://dl.doubtnut.com/l/_fgf0RkuCBuj7
https://dl.doubtnut.com/l/_nzKwTFrGNNjR


A.  is odd

B. 

C. 

D.  is non-periodic

Answer: C

Watch Video Solution

g(x)

2(n) = 0, nεN

g(2n) = 0, nεN

g(x)

81.  is equal to,

where   (b)   (d) none

of these

A. 

B. 

C. 

D. none of these

Ifg(x) = ∫
x

0
(|sin t| + |cos t|)dt, theng(x + )

πn

2

n ∈ N, g(x) + g(π) g(x) + g( )
nπ

n2
g(x) + g( )

π

2

g(x) + g(π)

g(x) + ng( )
π

2

g(x) + g( )
π

2

https://dl.doubtnut.com/l/_nzKwTFrGNNjR
https://dl.doubtnut.com/l/_RCTJrkmiJ0S5


Answer: B

Watch Video Solution

82. 

 (b)   (d) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Ifx = ∫
sin t

c

sin− 1 zdz, y = ∫
√t

k

dz, then isequa < o
sin z2

z

dy

dx
tan t

2t
tan t

t2

t

2t2

ta ^ 2

2t2

tan t
2t

tan t

t2

tan t

2t2

tan t2

2t2

83. Let  and  be the inverse of  then the value of 

 is

f(x) = ∫
x

2

dt

√1 + t4
g f

g ′ (0)

https://dl.doubtnut.com/l/_RCTJrkmiJ0S5
https://dl.doubtnut.com/l/_8lxUVnhiTNsT
https://dl.doubtnut.com/l/_S6TRZI1No4UA


A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

1

17

√17

84. If  is di�erentiable and  then 

equals  (b)   (d) 

A. 

B. 

C. 

D. 

Answer: A

f(x) ∫
t2

0

xf(x)dx = t5,
2

5
f( )

4
25

2

5
−

5

2
1

5

2

2/5

−5/2

1

5/2

https://dl.doubtnut.com/l/_S6TRZI1No4UA
https://dl.doubtnut.com/l/_LFLLBSyjnJDb


Watch Video Solution

85. If  is equal to 

 (b)   (d) 0

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(x) = cos x − ∫
x

0
(x − t)f(t)dt, thenf ′ (x) + f(x)

−cos x −sinx ∫
x

0

(x − t)f(t)dt

−cos x

−sinx

∫
x

0
(x − t)f(t)dt

0

86. A function  is continuous for all  (and not everywhere zero) such

that . Then  is

A. 

f x

f 2(x) = ∫
x

0
f(t) dt

cos t

2 + sin t
f(x)

In( )
1
2

x + cos x
2

https://dl.doubtnut.com/l/_LFLLBSyjnJDb
https://dl.doubtnut.com/l/_EISUeGpZXuFW
https://dl.doubtnut.com/l/_5sFRUWTv97tO


B. 

C. 

D. 

Answer: C

Watch Video Solution

In( )
1

2

3

2 + cos x

In( )
1

2

2 + sinx

2

cos x + sinx

2 + sinx

87.  is equal to

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

lim
x→ 0

[∫
y→ a

esin2 tdt − ∫
x+y→ a

esin2 tdt]
1

x

esin2 y

sin 2yesin2 y

0

https://dl.doubtnut.com/l/_5sFRUWTv97tO
https://dl.doubtnut.com/l/_2a55EJQM85KJ
https://dl.doubtnut.com/l/_ViI2vK4dZ5vo


88. Let  . Then complete set of valuesof x for

which  x is

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

f(x) = ∫
x

1

dt, x ∈ R+et

t

f(x) ≤ In

(0, 1]

[1, ∞)

(0, ∞)

89. If ,then the value of  is

A. 

B. 

C. 

∫
x

0

f(t)dt = x + ∫
1

x

f(t)dt f(1)

1/2

0

1

https://dl.doubtnut.com/l/_ViI2vK4dZ5vo
https://dl.doubtnut.com/l/_RBeYqEfUfR1i


D. 

Answer: A

Watch Video Solution

−1/2

90.  1 (b) 0 (c) 

(d) none of these

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

Iff(x) = 1 + ntx1f(t)dt, thenthevalueof(e− 1)is
1

ξ
−1

1

0

−1

https://dl.doubtnut.com/l/_RBeYqEfUfR1i
https://dl.doubtnut.com/l/_8v0b2cU183qN


91. If  is [.] denotes the greatest integer function) 4 (b) 5 (c) 6

(d) 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

[f( )]
√3

2

−7

4

5

6

−7

92.  is continuous function for all real values of  and satis�es

 Then the value of  is equal

to:  (b)  (c)  (d) 

A. 

B. 

f(x) x

∫
x

0

f(t)dt = ∫
1

x

t2f(t)dt + + + a.
x16

8

x6

3
a

−
1

24

17

168

1

7
−

167

840

−
1

24

17

168

https://dl.doubtnut.com/l/_V0qel9QYeR4c
https://dl.doubtnut.com/l/_MiWgICnCJha7


C. 

D. 

Answer: D

Watch Video Solution

1

7

−
167
840

93. the value of 

A. 0

B. 2

C. 1

D. none of these

Answer: C

Watch Video Solution

∫
→ tan x

+ ∫
→ cot x

=
1
e

tdt

1 + t2 1
e

dt

t ⋅ (1 + t2)

https://dl.doubtnut.com/l/_MiWgICnCJha7
https://dl.doubtnut.com/l/_IjXy4jur0mnn


94.  is equal to

A. 

B. 

C. 1

D. 

Answer: A

Watch Video Solution

lim
x→ ∞

∫ x

0
tan− 1 dt

√x2 + 1

π

2

π

4

π

95. A function f is de�ned by 

then which of the following.hold(s) good?

A. 

B. 

C. 

f(x) = ∫
π

0
cos t cos(x − t)dt, 0 ≤ x ≤ 2π

π

4

π

2

−π

2

https://dl.doubtnut.com/l/_z8xRiG8Bbxt3
https://dl.doubtnut.com/l/_15nooY5hKGCZ


D. 

Answer: C

Watch Video Solution

−π

4

96. If  is a di�erentiable function satisfying 

 then the value of  is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f'

f(x) = ∫
x

0

√1 − f 2(t)dt +
1

2
f(π)

−
√3
2

−
1
2

√3
2

1
2

https://dl.doubtnut.com/l/_15nooY5hKGCZ
https://dl.doubtnut.com/l/_2OQZpzWIhnDZ


97. If , then

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

∫
1

0
ex

2
(x − α)dx = 0

1 < α < 2

α < 0

0 < α < 1

α = 0

98. The value of the integral  lies in the interval  (b) 

  (d) none of these

A. 

B. 

C. 

∫
1

0
ex ^ 2dx (0, 1)

( − 1, 0) (1, e)

(0, 1)

( − 1, 0)

(1, e)

https://dl.doubtnut.com/l/_9V5PaEE3vHmL
https://dl.doubtnut.com/l/_PQe53dXdF8AT


D. none of these

Answer: C

Watch Video Solution

99. Given that  satis�es  in 

Then   (b)   (d)

none of these

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

f |f(u) − f(v)| ≤ |u − v|f or uandv [a, b].

∣
∣
∣
∫

b

a

f(x)dx − b(b − a)f(a)
∣
∣
∣

≤
(b − a)

2

(b − a)
2

2
(b − a)

2

(b − a)

2

(b − a)
2

2

(b − a)2

https://dl.doubtnut.com/l/_PQe53dXdF8AT
https://dl.doubtnut.com/l/_JTPOTrmqkBe7
https://dl.doubtnut.com/l/_WnVuVFw3I4SG


100. The value of the integral  0 (b) log 7 (c) 5 log 13

(d) none of these

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

∫
∞

0

dxis
x logx

(1 + x2)2

0

log 7

5 log 13

101.   (b) 0 

 (d) none of these

A. 

B. 

C. 

∫
∞

0
( − )logxdxisequa < o

π

1 + π2x2

1

1 + x2
− nπ

π

21

n2
π

21

− Inπ
π

2

0

In2
π

2

https://dl.doubtnut.com/l/_WnVuVFw3I4SG
https://dl.doubtnut.com/l/_L4VCxPxEIseX


D. none of these

Answer: A

Watch Video Solution

102. If , then  is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

A = ∫
π

0

 dx
cos x

(x + 2)2
∫

π / 2

0

 dx
sin 2x

x + 1

+ − A
1
2

1

π + 2

− A
1

π + 2

1 + − A
1

π + 2

A − −
1
2

1

π + 2

103.  is equal to∫
4

0

(y2 − 4y + 5)sin(y − 2)dy

[2y2 − 8y + 1]

https://dl.doubtnut.com/l/_L4VCxPxEIseX
https://dl.doubtnut.com/l/_HH3FVSKxYhsd
https://dl.doubtnut.com/l/_cAxVEXIuXuVa


A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

0

2

−2

104.  (where ) is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

∫
cos θ

sin θ

f(x tan θ)dx θ ≠ , nεI
nπ

2

−cos θ∫
tan θ

1
f(x sin θ)dx

−tan θ∫
sin θ

cos θ
f(x)dx

sin θ∫
tan θ

1
f(x cos θ)dx

∫
sin θ tan θ

sin θ

f(x)dx
1

tan θ

https://dl.doubtnut.com/l/_cAxVEXIuXuVa
https://dl.doubtnut.com/l/_17r8sRyFY58r


105. If aand  then  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

I1 = ∫
1

0
dx

ex

1 + x
I2 = ∫

1

0
dx

x2

ex
3(2 − x3)

I1

I2

3/e

e/3

3e

1/3e

106. 

 Then the value of  8

(b)  (c)  (d) 

A. 

LetI1 = ∫
2

− 2

dxand
x6 + 3x5 + 7x4

x4 + 2

I2 = ∫
1

− 3

dt.
2(x + 1)2 + 11(x + 1) + 14

(x + 1)4 + 2
I1 + I2is

200

3

100

3
noneofthese

8

https://dl.doubtnut.com/l/_17r8sRyFY58r
https://dl.doubtnut.com/l/_k4LjXzseDBi5
https://dl.doubtnut.com/l/_VVj1OK5Nwpa6


B. 

C. 

D. noe

Answer: C

Watch Video Solution

200/3

100/3

107. Let  beintegrable over  for any real value of .  

If  and 

, then

A. 

B. 

C. 

D. 

Answer: B

f [0, a] a

I1 = ∫
π / 2

0

cos θf(sin θ + cos2 θ)dθ

I2 = ∫
π / 2

0

sin 2θf(sin θ + cos2 θ)dθ

I1 = − 2I2

I1 = I2

2I1 = I2

I1 = − I2

https://dl.doubtnut.com/l/_VVj1OK5Nwpa6
https://dl.doubtnut.com/l/_tdSeWuDUnOW6


Watch Video Solution

108. The value of   (b) 

 (d) none of these

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

∫
b

a

(x − a)
3
(b − x)

4
dxis

(b − a)4

64

(b − a)
8

280

(b − a)7

73

(b − a)4

64

(b − a)8

280

(b − a)7

73

109. If , then

A. 

I(m, n) = ∫
1

0
xm− 1(1 − x)

n− 1
dx

I(m, n) = ∫
∞

0

dx
xm− 1

(1 + x)
m−n

https://dl.doubtnut.com/l/_tdSeWuDUnOW6
https://dl.doubtnut.com/l/_kx46sbTBNw3J
https://dl.doubtnut.com/l/_7BBfQbBr5IKp


B. 

C. 

D. 

Answer: C

Watch Video Solution

I(m, n) = ∫
∞

0
dx

xm

(1 + x)m+n

I(m, n) = ∫
∞

0

dx
xn− 1

(1 + x)m+n

I(m, n) = ∫
∞

0

dx
xn

(1 + x)
m+n

110.  0 (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

Thevalueofthedef ∈ ite ∈ tegral∫
0

dxis

π

2 sin 5x

sinx

π

2
π

2π

0

π

2

π

2π

https://dl.doubtnut.com/l/_7BBfQbBr5IKp
https://dl.doubtnut.com/l/_d130qRFEGV5O


111. If  then  is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

In = ∫
π

0
ex(sinx)

n
dx,

I3

I1

3/5

1/5

1

2/5

112. If ,given , then the value of 

 is

A. 

B. 

C. 

f' (x) = f(x) + ∫
1

0

f(x)dx f(0) = 1

f(loge 2)

1

3 + e

5 − e

3 − e

2 + e

e − 2

https://dl.doubtnut.com/l/_d130qRFEGV5O
https://dl.doubtnut.com/l/_j0GFFG2kDwMA
https://dl.doubtnut.com/l/_HEo6smoy0nKu


D. none of these

Answer: B

Watch Video Solution

113. Let  be positive, continuous, and di�erentiable on the interval

then the greatest value of  is  (b)   (d) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x)

(a, b)and(lim)
x

→
a

+ f(x) = 1, (lim)
x

→
b

− f(x) = 3
.
Iff ′ (x) ≥ f 3(x) +

1
4

1

f(x)

b − a
π

48

π

36

π

24

π

12

π

48

π

36

π

24

π

12

https://dl.doubtnut.com/l/_HEo6smoy0nKu
https://dl.doubtnut.com/l/_Vh4aM0iMcdSk


Exercise (Multiple)

1. If  is integrable over  then  is equal to

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

f(x) [1, 2] ∫
2

1
f(x)dx

lim
n→ ∞

n

∑
r= 1

f( )
1

n

r

n

lim
n→ ∞

2n

∑
r=n+ 1

f( )
1

n

r

n

lim
n→ ∞

n

∑
r= 1

f( )
1

n

r + n

n

lim
n→ ∞

2n

∑
r= 1

f( )
1

n

r

n

2. If  is non zer �nite real,

then

A. 

B. 

L = lim
n→ ∞

n3(e1 /n + e2 /n + ……… + e)

(n + 1)m(1m + 4m + …. + n2m)

L = 3(e − 1)

L = 2(e − 1)

https://dl.doubtnut.com/l/_2B4dDiILbeno
https://dl.doubtnut.com/l/_Eaa0DDj41P4Y


C. 

D. 

Answer: A::C

View Text Solution

m = 1/3

m = 1/3

3. Let  and 

 then

A. 

B. 

C. 

D. 

Answer: A::B::D

Watch Video Solution

p = 1 + + + …. +
1

√2

1

√3

1

√120

q = + + …. +
1

√2

1

√3

1

√121

p > 20

q < 20

p + q < 40

p + q > 40

https://dl.doubtnut.com/l/_Eaa0DDj41P4Y
https://dl.doubtnut.com/l/_hUuDIIPp0WLz
https://dl.doubtnut.com/l/_Ovm5qHjPGmVU


4. Let ,for

 then

A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

Sn =
n

∑
k= 0

and Tn =
n− 1

∑
k= 0

n

n2 + kn + k2

n

n2 + kn + k2

n = 1, 2, 3, ....... ,

Sn <
π

3√3

Sn >
π

3√3

Tn <
π

3√3

Tn >
π

3√3

5.  

  (d) 

A. 

B. 

C. 

Thevalueof∫
1

0

dxis
2x2 + 3x + 3

(x + 1)(x2 + 2x + 2)
+ 2 log 2 − tan− 1 2

π

4

+ 2 log 2 −
π

4

tan− 1 1

3
2 log 2 − cot − 1 3 − + log 4 + cot − 1 2

π

4

+ 2 log 2 − tan− 1 2
π

4

+ 2 log 2 − tan− 1π

4

1

3

2 log 2 − cot − 1 3

https://dl.doubtnut.com/l/_Ovm5qHjPGmVU
https://dl.doubtnut.com/l/_udFOV6IpO151


D. 

Answer: A::C::D

Watch Video Solution

− + log 4 + cot − 1 2
π

4

6. Let , where , Then

A. for 

B. for 

C. 

D. 

Answer: A::D

Watch Video Solution

f(x) = ∫
x

1

dt
3t

1 + t2
x > 0

0 < α < β, f(α) < f(β)

0 < α < β, f(α) > f(β)

f(x) + π/4 < tan− 1 x ∀x ≥ 1

f(x) + π/4 > tan− 1 x ∀x ≥ 1

https://dl.doubtnut.com/l/_udFOV6IpO151
https://dl.doubtnut.com/l/_nENqKu6mgyqo


7. If  and  , then �nd the value of

.

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

∫
b

a

|sinx|dx = 8 ∫
a+ b

0
|cos x|dx = 9

∫
b

a

x sinxdx

a + b =
9π

2

|a = b| = 4π

= 15
a

b

∫
b

a

sec2 xdx = 0

8.    is monotonic  is

di�erentiable at   is di�erentiable at 

A. 

B. g(x) is monotonic

Iff(x) = ∫
x

0
2|t|dt, then g(x) = x|x| g(x) g(x)

x = 0 g ′ (x) x = 0

g(x) = x|x|

https://dl.doubtnut.com/l/_dM5HeF0ZFpIN
https://dl.doubtnut.com/l/_p2OGS8kop988


C. g(x) is di�erentiable at x = 0

D. g'(x) is di�erentiable at x = 0

Answer: A::B::C

Watch Video Solution

9. 

Then  (b)   (d) 

A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

IfAn = ∫
0

dx, bn = ∫
0

( )
2

dxf or n ∈ N,

π

2 sin(2n − 1)x

sinx

π

2 sinnx

sinx

An+ 1 = An Bn+ 1 = Bn An+ 1 − An = Bn+ 1

Bn+ 1 − Bn = An+ 1

An+ 1 = An

Bn+ 1 = Bn

An+ 1 − An = Bn+ 1

Bn+ 1 − Bn = An+ 1

https://dl.doubtnut.com/l/_p2OGS8kop988
https://dl.doubtnut.com/l/_C2yYR8MtYjBl


10.   

 (d) 

A. same as that of 

B. 

C. same as that of 

D. 

Answer: B::C

Watch Video Solution

Thevalueof∫
∞

0

is
dx

1 + x4
sameastha → f∫

∞

0

x2 + 1dx
1 + x

π

2√2

sameastha → f∫
∞

0

x2 + 1dx

1 + x4

π

√2

∫
∞

0

x2 + 1dx

1 + x4

π

2√2

∫
∞

0

x2dx

1 + x4

π

√2

11. The value of  is  (b)  (c)  (d) `

A. 

B. 

C. 

∫
1

0
ex ^ (2 − x)dx < 1 > 1 > e− 1

4

< 1

> 1

> e
− 1

4

https://dl.doubtnut.com/l/_C2yYR8MtYjBl
https://dl.doubtnut.com/l/_Jb6cpvjSBsYu
https://dl.doubtnut.com/l/_wXMUOhbekSG6


D. 

Answer: A::C

Watch Video Solution

< e− 1
4

12. If , then

A. 

B. 

C. 

D. 

Answer: A::B::C

Watch Video Solution

∫
b

a

dx = 10
f(x)

f(x) + f(a + b − x)

b = 22, a = 2

b = 15, a = − 5

b = 10, a = − 10

b = 10, a = − 2

https://dl.doubtnut.com/l/_wXMUOhbekSG6
https://dl.doubtnut.com/l/_ZgCQEw9YxQgH


13. The values of  for which the integral  is satis�ed

are  (b)   (d) none of these

A. 

B. 

C. 

D. none of these

Answer: A::B::C

Watch Video Solution

a ∫
2

0
|x − a|dx ≥ 1

(2, ∞) ( − ∞, 0) (0, 2)

[2, ∞)

( − ∞, 0]

(0, 2)

14. If , where , then

A. range of  is 

B.  is di�erentiable at 

C.  has two real roots

f(x) = ∫
x

0

|t − 1|dt 0 ≤ x ≤ 2

f(x) [0, 1]

f(x) x = 1

f(x) = cos − 1 x

https://dl.doubtnut.com/l/_7RkEK9mOuxg9
https://dl.doubtnut.com/l/_LCU9GBduyuPW


D. 

Answer: B

Watch Video Solution

f' (1/2) = 1/2

15. If  and  for all  and  is a

function for which  is equal to

A. 

B. 

C. 

D. 

Answer: A::B::D

Watch Video Solution

f(2 − x) = f(2 + x) f(4x) = f(4 + x) x f(x)

∫
2

0
f(x)dx = 5, then∫

50

0
f(x)dx

125

∫
46

− 4
f(x)dt

∫
51

1
f(x)dx

∫
52

2
f(x)dx

https://dl.doubtnut.com/l/_LCU9GBduyuPW
https://dl.doubtnut.com/l/_0Cl1q9gSJkyO


16. 

 (b)   (d) 

A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

Off(x) = ∫
x

0
(cos(sin t) + cos(cos t)dt, thenf(x + π)is

f(x) + f(π) f(x) + 2(π) f(x) + f( )
π

2
f(x) + 2f( )

π

2

f(x) + f(π)

f(x) + 2f(π)

f(x) + f( )
π

2

f(x) + 2f( )
π

2

17. If  is an integer ), then

A. 

B. 

C.  are in H.P.

In = ∫
π / 4

0
tann xdx, (n > 1

In + In− 2 =
1

n + 1

In + In− 2 =
1

n − 1

I2 + I4, I6, …….

https://dl.doubtnut.com/l/_SkPXFcvLr9y0
https://dl.doubtnut.com/l/_FpUmo0AQtYBk


D. 

Answer: B::C::D

View Text Solution

< In <
1

2(n + 1)

1

2(n − 1)

18.  which of the following

statements hold good?   (c) 

 

A. 

B. 

C. 

D. 

Answer: A::B::D

Watch Video Solution

IfIn = ∫
1

0
, wheren ∈ N,

dx

(1 + x2)
n

2nIn+ 1 = 2−n + (2n − 1)In I2 = +
π

8

1

4

I2 = −
π

8

1

4
I3 = +

3π

32

1

4

2nIn+ 1 = 2−n + (2n − 1)In

I2 = +
π

8

1

4

I2 = −
π

8

1

4

I3 = +
3π

32

1

4

https://dl.doubtnut.com/l/_FpUmo0AQtYBk
https://dl.doubtnut.com/l/_jRZ0lJAOInjE
https://dl.doubtnut.com/l/_wn3F0wykbqhC


19.   is an increasing

function   has a maxima at   is a

decreasing function

A.  is an increasing function

B. 

C.  has a maxima at 

D.  is a decreasing function

Answer: A::B

Watch Video Solution

Letf : [1, ∞)
→
R andf(x) = ∫

x

1
dt − ex

.

Then
et

t
f(x)

(lim)
x

−→
∞

f(x)
→
∞ f ′ (x) x = e f(x)

f(x)

lim
x→ ∞

f(x) → ∞

f' (x) x = e

f(x)

20.  

(b)   (d) 

A. 

B. 

Iff(x) = ∫
x

a

[f(x)]
− 1

dxand∫
1

a

[f(x)]
− 1

dx = √2, then f(2) = 2

f ′ (2) =
1

2
f ′ (2) = 2 ∫

1

0
f(x)dx = √2

f(2) = 2

f' (2) = 1/2

https://dl.doubtnut.com/l/_wn3F0wykbqhC
https://dl.doubtnut.com/l/_AnmHhkrH78AL


C. 

D. 

Answer: A::B::C

Watch Video Solution

f − 1(2) = 2

∫
1

0
f(x)dx = √2

21. A continuous function  satis�es the relation

 then 

A. 

B.  is a decreasing function

C.  is increasing function

D. 

Answer: A::B

Watch Video Solution

f(x)

f(x) = ex + ∫
1

0
exf(t)dt f(1) =

f(0) < 0

f(x)

f(x)

∫
1

0
f(x)dx > 0

https://dl.doubtnut.com/l/_AnmHhkrH78AL
https://dl.doubtnut.com/l/_y1UzjWELkdVR
https://dl.doubtnut.com/l/_Ze1WCFsbnaNS


22.  

  (d) 

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

∫
x

0
{∫

u

0
f(t)dx}duisequa < o ∫

x

0
(x − u)f(u)du

∫
x

0
uf(x − u)du ξntx0f(u)du ξntx0uf(u − x)du

∫
x

0

(x − u)f(u)du

∫
x

0

uf(x − u)du

x∫
x

0

f(u)du

x∫
x

0

uf(u − x)du

23. Which of the following statement(s) is/are TRUE?

A. If function  is continuous at  such that ,

then , where  is su�ciently small

positive quantity.

B. .

y = f(x) x = c f(c) ≠ 0

f(x)f(c) > 0 ∀xε(c − h, c + h) h

lim
n→ ∞

(n(1 + )(1 + )……(1 + )) = 1 + 2In2
1

n

1

n

2

n

n

n

https://dl.doubtnut.com/l/_Ze1WCFsbnaNS
https://dl.doubtnut.com/l/_BUL1xK3SUau8


C. Let  be a continuous and non-negative function de�ned on  If 

, then 

D. Let  be continuous function de�ned on  such that 

.Then there exists at least one  for which 

Answer: A::C::D

Watch Video Solution

f [a, b]

∫
b

a

f(x)dx = 0 f(x) = ∀xε[a, b]

f [a, b]

∫
b

a

f(x)dx = 0 cε(a, b)

f(c) = 0

24. If  (where [.] and {.} denotes the greatest

integer and fractional part respectively), then

A. 

B. 

C. 

D. 

∫
x

0

[x]dx = ∫
|x |

0

xdx,

xε[0, 1)

{x} = 1/2

{x} = 1/3

x > 0

https://dl.doubtnut.com/l/_BUL1xK3SUau8
https://dl.doubtnut.com/l/_8IBNGWGpO388


Answer: A::B

Watch Video Solution

25. Consider the function , where 

, then

A. 

B. 

C. 

D. 

Answer: A::B::C::D

View Text Solution

f(θ) = ∫
1

0
dx

∣∣√1 − x2 − sin θ∣∣

√1 − x2

0 ≤ θ ≤
π

2

fmin = √2 − 1

fmin = √2 + 1

fmax = 1

fmax = − 1
π

2

26.  be a non increasing function the for f : [0, 1) → R αε(0, 1)

https://dl.doubtnut.com/l/_8IBNGWGpO388
https://dl.doubtnut.com/l/_2WWgLLtIFdHi
https://dl.doubtnut.com/l/_ruL8CfBDWYyc


A. 

B. 

C. 

D. 

Answer: A::C

View Text Solution

α∫
1

0
f(x)dx ≤ ∫

α

0
f(x)dx

α∫
1

0
f(x)dx ≥ ∫

α

0
f(x)dx

α2∫
1

0
f(x)dx ≤ ∫

α

0
f(x)dx

√α∫
1

0
f(x)dx ≥ ∫

α

0
f(x)dx

27. Let f(x) be a non-constant twice di�erentiable function de�ned on

 such that  and f"(1/4) = 0`. Then

A.  vanishes at least twice on 

B. 

C. 

D. 

Answer: A::B::C::D

(∞, ∞) f(x) = f(1 − x)

f' (x) [0, 1]

f'( ) = 0
1

2

∫
1 / 2

− 1 / 2
f(x + )sinxdx = 0

1

2

∫
1 / 2

0
f(t)esin xtdt = ∫

1

t/ 2
f(1 − t)esin πtdt

https://dl.doubtnut.com/l/_ruL8CfBDWYyc
https://dl.doubtnut.com/l/_UB7As5HhFW3U


Exercise (Comprehension)

Watch Video Solution

1.  satis�es the relation   

The range of  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

y = f(x) ∫
x

2

f(t)dt = + ∫
2

x

t2f(t)dt
x2

2

y = f(x)

[0, ∞)

R

( − ∞, 0]

[ − , ]
1

2

1

2

https://dl.doubtnut.com/l/_UB7As5HhFW3U
https://dl.doubtnut.com/l/_GVrhm7e4q7Xo


2.  satis�es the relation   

The value of  is

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

y = f(x) ∫
x

2

f(t)dt = + ∫
2

x

t2f(t)dt
x2

2

∫
2

− 2

f(x)dx

0

−2

2 loge 2

3.  satis�es the relation   

The value of  for which  is increasing is

A. 

B. 

y = f(x) ∫
x

2
f(t)dt = + ∫

2

x

t2f(t)dt
x2

2

x f(x)

( − ∞, 1]

[ − 1, ∞)

https://dl.doubtnut.com/l/_S1vMpUM7E17h
https://dl.doubtnut.com/l/_9CDFD9vNvIC7


C. 

D. none of these

Answer: C

Watch Video Solution

[ − 1, 1]

4. Let  be a di�erentiable function such that 

.  

 increases for

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

f :R → R

f(x) = x2 + ∫
x

0
e− tf(x − t)dt

f(x)

x > 1

x < − 2

x > 2

https://dl.doubtnut.com/l/_9CDFD9vNvIC7
https://dl.doubtnut.com/l/_P78WRktCwp5P


5. Let  be a di�erentiable function such that 

.  

 is

A. injective but not surjective

B. surjective but not injective

C. bijective

D. neither injective nor surjective

Answer: B

View Text Solution

f :R → R

f(x) = x2 + ∫
x

0

e− tf(x − t)dt

y = f(x)

6. Let  be a di�erentiable function such that

 then 

A. 

f(x)

f(x) = x2 + ∫
x

0
e− tf(x − t)dt ∫

1

0
f(x)dx =

1

4

https://dl.doubtnut.com/l/_P78WRktCwp5P
https://dl.doubtnut.com/l/_tPC8IDlXmCWZ
https://dl.doubtnut.com/l/_mztScmcyKlWk


B. 

C. 

D. 

Answer: C

Watch Video Solution

−
1

12

5

12

12

7

7.  satis�es the relation  If 

 then  decreases in

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

f(x) f(x) − λ∫
π / 2

0

sinx ⋅ cos tf(t)dt = sinx

λ > 2 f(x)

(0, π)

( , 3π/2)
π

2

( − π/2, π/2)

https://dl.doubtnut.com/l/_mztScmcyKlWk
https://dl.doubtnut.com/l/_AjDIwLgzgEz8


8.  satis�es the relation   

If  has the least one real root, then

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

f(x) f(x) − λ∫
π / 2

0

sinx cos tf(t)dt = sinx

f(x) = 2

λε[1, 4]

λε[ − 1, 2]

λε[0, 1]

λε[1, 3]

9.  satis�es the relation  If 

 then  decreases in

A. 

B. 

f(x) f(x) − λ∫
π / 2

0

sinx ⋅ cos tf(t)dt = sinx

λ > 2 f(x)

1

3/2

https://dl.doubtnut.com/l/_AjDIwLgzgEz8
https://dl.doubtnut.com/l/_w7Ip47s1Bv1y
https://dl.doubtnut.com/l/_dBJn1MhQGc1D


C. 

D. none of these

Answer: C

Watch Video Solution

4/3

10. Let  and  are two continuous function on  satisfying

 and another continuous function 

satisfying , and  is

independent of  

If  is an odd function, then

A.  is also an odd function

B.  is an even function

C.  is neither an even nor an odd function

D. for  to be an even function, it must satisfy 

f(x) ϕ(x) R

ϕ(x) = ∫
x

a

f(t)dt, a ≠ 0 g(x)

g(x + α) + g(x) = 0 ∀xεR, α > 0 ∫
2k

b

g(t)dt

b

f(x)

ϕ(x)

ϕ(x)

ϕ(x)

ϕ(x) ∫
a

0
f(x)dx = 0

https://dl.doubtnut.com/l/_dBJn1MhQGc1D
https://dl.doubtnut.com/l/_TL3vRyoKcE8f


Answer: B

Watch Video Solution

11. Let  and  are two continuous function on  satisfying

 and another continuous function 

satisfying , and  is

independent of  

If  is an even function, then

A.  is also an even function

B.  is an odd function

C. if , then  is an even function

D. if  then  is an odd function

Answer: D

Watch Video Solution

f(x) ϕ(x) R

ϕ(x) = ∫
x

a

f(t)dt, a ≠ 0 g(x)

g(x + α) + g(x) = 0 ∀xεR, α > 0 ∫
2k

b

g(t)dt

b

f(x)

ϕ(x)

ϕ(x)

f(a − x) = − f(x) ϕ(x)

f(a − x) = − f(x) ϕ(x)

https://dl.doubtnut.com/l/_TL3vRyoKcE8f
https://dl.doubtnut.com/l/_RRGsRGCDiQuH
https://dl.doubtnut.com/l/_zFmYkN7o2ReV


12. Let  and  are two continuous function on  satisfying

 and another continuous function 

satisfying , and  is

independent of  

Least positive value fo  if  are n A.P. is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f(x) ϕ(x) R

ϕ(x) = ∫
x

a

f(t)dt, a ≠ 0 g(x)

g(x + α) + g(x) = 0 ∀xεR, α > 0 ∫
2k

b

g(t)dt

b

c c, k, b

0

1

α

2α

13. Let  and  are two continuous function on  satisfying

 and another continuous function 

satisfying , and  is

f(x) ϕ(x) R

ϕ(x) = ∫
x

a

f(t)dt, a ≠ 0 g(x)

g(x + α) + g(x) = 0 ∀xεR, α > 0 ∫
2k

b

g(t)dt

https://dl.doubtnut.com/l/_zFmYkN7o2ReV
https://dl.doubtnut.com/l/_gtlXRaNaOtIN


independent of  

If  are even integers and , then  is equal to

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

b

m, n p, qεR ∫
q+nα

p+nα

g(t)dt

∫
q

p

g(x)dx

(n − m)∫
α

0
g(x)dx

∫
α

p

g(x)dx + (n − m)∫
α

0
g(2x)dx

∫
q

p

g(x)dx + ∫
2α

0
g(x)dx

(n − m)

2

14. Evaluating integrals dependent on a parameter: 

Di�erentiate I with respect to the parameter with in the sign an integrals

taking variable of the integrand as constant. Now evaluate the integral so

obtained as a function of the parameter then integrate then result of get

I. Constant of integration can be computed by giving some arbitrary

https://dl.doubtnut.com/l/_gtlXRaNaOtIN
https://dl.doubtnut.com/l/_HAGnTzZRjVIJ


values to the parameter and the corresponding value of I. 

The value of  is

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

∫
1

0
dx

xa − 1

logx

log(a − 1)

log(a + 1)

a log(a + 1)

15. Evaluating integrals dependent on a parameter: 

Di�erentiate I with respect to the parameter within the sign an integrals

taking variable of the integrand as constant. Now evaluate the integral so

obtained as a function of the parameter then integrate then result of get

I. Constant of integration can be computed by giving some arbitrary

https://dl.doubtnut.com/l/_HAGnTzZRjVIJ
https://dl.doubtnut.com/l/_iMyvGF87QIuR


values to the parameter and the corresponding value of I. 

The value , where  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

∫
π / 2

0

log(sin2 θ + k2 cos2 θ)dθ k ≥ 0,

π log(1 + k) + π log 2

p log(1 + k)

π log(1 + k) − π log 2

log(1 + k) − log 2

16. Evaluating integrals dependent on a parameter: 

Di�erentiate I with respect to the parameter within the sign an integrals

taking variable of the integrand as constant. Now evaluate the integral so

obtained as a function of the parameter then integrate then result of get

I. Constant of integration can be computed by giving some arbitrary

values to the parameter and the corresponding value of I. 

https://dl.doubtnut.com/l/_iMyvGF87QIuR
https://dl.doubtnut.com/l/_SZCmnmXBIZIa


The value of  when  (where 

) is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

dI

da
I = ∫

π / 2

0

log( )
1 + a sinx

1 − a sinx

dx

sinx
|a| < 1

π

√1 − a2

−π√1 − a2

√1 − a2

√1 − a2

π

17. Evaluating integrals dependent on a parameter: 

Di�erentiate I with respect to the parameter within the sign an integrals

taking variable of the integrand as constant. Now evaluate the integral so

obtained as a function of the parameter then integrate then result of get

I. Constant of integration can be computed by giving some arbitrary

https://dl.doubtnut.com/l/_SZCmnmXBIZIa
https://dl.doubtnut.com/l/_V8rZizhm3hlW


values to the parameter and the corresponding value of I. 

If , then the value of  is

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

∫
π

0

=
dx

(a − cos x)

π

√a2 − 1

dx

(√10 − cos x)

π

81

7π
162

7π
81

18.  

The range of  is

A. 

B. 

C. 

f(x) = sinx + ∫
π / 2

−π / 2
(sinx + t cos x)f(t)dt

f(x)

[ − , ]
√3

2

√3

2

[ − , ]
√5

3

√5

3

[ − , ]
√5
2

√5
2

https://dl.doubtnut.com/l/_V8rZizhm3hlW
https://dl.doubtnut.com/l/_YB4WZ4IQsijq


D. none of these

Answer: B

Watch Video Solution

19.  

 is not invertible for

A. 

B. 

C. 

D. none of these

Answer: D

Watch Video Solution

f(x) = sinx + ∫
π / 2

−π / 2
(sinx + t cos x)f(t)dt

f(x)

xε[ − − tan− 1 2, − tan− 1 2]
π

2

π

2

xε[ , π + tan− 1 ]
tan− 1 1

2

1

2

xε[π + cot − 1 2, 2π + cot − 1 2]

https://dl.doubtnut.com/l/_YB4WZ4IQsijq
https://dl.doubtnut.com/l/_tJxuKXMxLAfg


20.  

The value of  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) = sinx + ∫
π / 2

−π / 2
(sinx + t cos x)f(t)dt

∫
π / 2

0
f(x)dx

1

−2

−1

2

21. Let  and  then

A. 

B. 

C. 

u = ∫
∞

0

dx

x4 + 7x2 + 1
v = ∫

x

0

x2dx

x4 + 7x2 + 1

π/3

π/6

π/12

https://dl.doubtnut.com/l/_wkC9WJ9rXGEA
https://dl.doubtnut.com/l/_ObuppCcshz3l


D. 

Answer: B

Watch Video Solution

π/9

22. Let  and  then

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

u = ∫
∞

0

dx

x4 + 7x2 + 1
v = ∫

x

0

x2dx

x4 + 7x2 + 1

π/3

π/6

π/12

π/9

https://dl.doubtnut.com/l/_ObuppCcshz3l
https://dl.doubtnut.com/l/_PO7Dat6PffLv


23. If   

the value of  is equal to

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

f(x) = ∫
1

0
, xεR

dt

1 + |x − t|

f' (1/2)

1/2

0

1

2

24. If  

Which of the following is not true about ?

A.  is decreasing for 

B.  is increasing for 

f(x) = ∫
1

0
, xεR

dt

1 + |x − t|

f(x)

f(x) x > 1

f(x) x < 1

https://dl.doubtnut.com/l/_s4pJBiuZySzl
https://dl.doubtnut.com/l/_VcNqyAwMD3y4


C. 

D. 

Answer: D

Watch Video Solution

f(1) = loge 2

f(1/2) = loge(3/2)

25. Let  be a di�erentiable function satisfying

 and   

The value of  lies in the interval

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f

∫
f ( x )

0

f − 1(t)dt − ∫
x

0

(cos t − f(t)dt = 0 f( ) =
π

2

2

π

∫
π / 2

0

f(x)dx

( , 1)
2

π

(1, )
π

2

( , )
3

2

π

2

(0, )
2

π

https://dl.doubtnut.com/l/_VcNqyAwMD3y4
https://dl.doubtnut.com/l/_iE4TOy2T5vKU


26. Let  be a di�erentiable function satisfying

 and   

The value of  is equal to where [.] denotes greatest integer

function

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f

∫
f ( x )

0

f − 1(t)dt − ∫
x

0

(cos t − f(t)dt = 0 f( ) =
π

2

2

π

lim
x→ 0

cos x

f(x)

0

1

1/2

2

27. If  where  is positive integer of zero, then 

The value of  is

Un = ∫
π

0
dx

1 − cos nx

1 − cos x
n

Un

https://dl.doubtnut.com/l/_iE4TOy2T5vKU
https://dl.doubtnut.com/l/_NcT6QlAAlLJQ
https://dl.doubtnut.com/l/_6GMRyDO8H3Kx


A. 

B. 

C. 

D. 

Answer: D

View Text Solution

π/2

π

nπ/2

nπ

28. If  where  is positive integer or zero, then

show that  Hence, deduce that 

A. 

B. 

C. 

D. 

Un = ∫
π

0

dx,
1 − cos nx

1 − cos x
n

Un+ 2 + Un = 2Un+ 1.

∫
0

= nπ.

π

2 sin2 nθ

sin2 θ

1

2

π/2

π

nπ/2

nπ

https://dl.doubtnut.com/l/_6GMRyDO8H3Kx
https://dl.doubtnut.com/l/_1thnqKUJGAkK


Answer: C

Watch Video Solution

29. Data could not be retrieved.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(1 + √2)
π

8

(1 + √2)
π

4

π

8√2

π

4√2

30. Data could not be retrieved.

A. 4

https://dl.doubtnut.com/l/_1thnqKUJGAkK
https://dl.doubtnut.com/l/_cjq3d7oFcqHB
https://dl.doubtnut.com/l/_NEbhQWn9ba9M


B. 

C. 

D. 

Answer: D

Watch Video Solution

3

2

1

31. Let the de�nite integral be de�ned by the formula

. For more accurate result, for 

 we can use  so

that for  we get .  

If  and  is  point such that , and 

 is the point lying on the curve for which  is maximum then 

 is equal to

A. 

B. 

∫
b

a

f(x)dx = (f(a) + f(b))
b − a

2

cε(a, b), ∫
b

a

f(x)dx = ∫
c

a

f(x)dx + ∫
b

c

f(x)dx = F (c)

c =
a + b

2
∫

b

a

f(x)dx = (f(a) + f(b) + 2f(c))
b − a

4

f' ' (x) < 0 ∀xε(a, b) c a a < c < b

(c, f(c)) F (c)

f' (c)

f(b) − f(a)

b − a

2(f(b) − f(a))

b − a

https://dl.doubtnut.com/l/_NEbhQWn9ba9M
https://dl.doubtnut.com/l/_C66REMobzJ9Y


Exercise (Matrix)

C. 

D. 

Answer: B

Watch Video Solution

2f(b) − f(a)

2b − a

0

1. If [.] denotes the greatest integer function, then match the following

lists: 

View Text Solution

https://dl.doubtnut.com/l/_C66REMobzJ9Y
https://dl.doubtnut.com/l/_j7sSiJ8Wln05


2. Match the following lists: 

View Text Solution

https://dl.doubtnut.com/l/_j7sSiJ8Wln05
https://dl.doubtnut.com/l/_bWVRXcfhbVnq


3. Match the following lists: 

View Text Solution

https://dl.doubtnut.com/l/_MYFCnncWNion


4. Match the following lists: 

 

View Text Solution

5. Let  Then match the following lists and choose the

correct code. : 

View Text Solution

∫
∞

0
dx = α

sinx

x

6. If , Then match the following

lists and choose the correct code. : 

View Text Solution

I(m) = ∫
π

0
loge(1 − 2m cos x + m2)dx

https://dl.doubtnut.com/l/_MvTHh1LEAcOF
https://dl.doubtnut.com/l/_kiRG3CikSLjv
https://dl.doubtnut.com/l/_e2GlE6CxyG36


Exercise (Numerical)

1. If the value of .  is equal to , then the value

of  is________.

Watch Video Solution

lim
n→ ∞

(n− 3 / 2)
6n

∑
j= 1

√j √N

N

2. 

Watch Video Solution

( lim )
n

−→
∞

∫
2

0
xndxequals _ _

n

2n

3. A continuous real function  satis�es

 then �nd the value of 

Watch Video Solution

f

f(2x) = 3(f(x) ∀x ∈ R
.

If∫
1

0
f(x)dx = 1,

∫
2

1
f(x)dx

https://dl.doubtnut.com/l/_qyLFjYq7bg5C
https://dl.doubtnut.com/l/_XDJzXLdyvm5a
https://dl.doubtnut.com/l/_tkAppIwabq7s


4. Consider the polynomial  If 

then the minimum value of 

Watch Video Solution

f(x) = ax2 + bx + ⋅ f(0), f(2) = 2,

∫
2

0
∣ f ′ (x)dxis _ _

5. If , then the value of 

 is_______

Watch Video Solution

I = ∫
3π / 4

0
((1 + x)sinx(1 − x)cos x)dx

(√2 − 1)I

6. If  then _________.

Watch Video Solution

∫
100

0
f(x)dx = 7,

100

∑
r= 1

∫
1

0
(r − 1 + x)dx =

7. The value of  is equal to

Watch Video Solution

∫
0

dx

3π
2 ∣∣tan− 1 tanx∣∣ − ∣∣sin− 1 sinx∣∣

∣∣tan− 1 tanx∣∣ + ∣∣sin− 1 sinx∣∣

https://dl.doubtnut.com/l/_wND4jvJCm80o
https://dl.doubtnut.com/l/_WPKHnaPUwCnA
https://dl.doubtnut.com/l/_wVXstoWbinqI
https://dl.doubtnut.com/l/_r8VaWMitgRig


8.  Then the value of 

 os____

Watch Video Solution

Letf(x) = x3 = + x +
3x2

2

1

4

(∫ f(f(x))dx)

− 13
4

1
4

9. The value of  is____.

Watch Video Solution

∫
1

0

tan− 1 x

cot − 1(1 − x + x2)dx

10. Let  be di�erentiate function symmetric about , then the

value of  is equal to________.

Watch Video Solution

f(x) x = 2

∫
4

0

cos(πx)f' (x)dx

11. Let  be a continuous strictly increasing function, such that 

 for every  Then value of  is_______

f : [0, ∞)
→
R

f 3(x) = ∫
x

0

t
.
f

2
(t)dt x ≥ 0. f(6)

https://dl.doubtnut.com/l/_r8VaWMitgRig
https://dl.doubtnut.com/l/_fns9fe9WZD2G
https://dl.doubtnut.com/l/_EK0xMwOWMFRl
https://dl.doubtnut.com/l/_OPoLZNLiP9sB
https://dl.doubtnut.com/l/_uZ6m9RkKkHf0


Watch Video Solution

12. If  is continuous function and

 then  is equal to_____

Watch Video Solution

f

F (x) = ∫
x

0

⎛

⎝
(2t + 3)

.

∫

2

t

f(u)du
⎞

⎠
dt,

∣
∣
∣

∣
∣
∣

F 2

f(2)

13. If the value of the de�nite integral  is  (where 

 then the value of  is

Watch Video Solution

∫
1

0

dx
sin− 1 √x

x2 − x + 1

π2

√n

n ∈ N),
n

27

14. Let  and  be the inverse of . Then the

value of  is________.

Watch Video Solution

f(x) = ∫
x

0

dt

√1 + t3
g(x) f(x)

4
g' ' (x)

g(x)2

https://dl.doubtnut.com/l/_uZ6m9RkKkHf0
https://dl.doubtnut.com/l/_P8ItWnHarNzH
https://dl.doubtnut.com/l/_wOoSxNqzybur
https://dl.doubtnut.com/l/_rCsAGPPkrJtn
https://dl.doubtnut.com/l/_9lzSTzJ2nL48


15. Let  be di�erentiable on  and 

where  Then the value of  is____

Watch Video Solution

g(x) R ∫
1

sin t

x2g(x)dx = (1 − sin t),

t ∈ (0, ).
π

2
g( )

1

√2

16. If  then the value of  is___

Watch Video Solution

∫
∞

0
x2n+ 1 .

e
−xdx

= 360, n

17. Let  be a derivable function satisfying

 Then the possible

integers in the range of  is_______

Watch Video Solution

f(x)

f(x) = ∫
x

0

et sin(x − t)dtandg(x) = fx − f(x)

g(x)

18. Let  then �nd 

Watch Video Solution

f(x) = ∫
x

0
(4t2 − 2f' (t))dt

1

x2
9f' (4)

https://dl.doubtnut.com/l/_9lzSTzJ2nL48
https://dl.doubtnut.com/l/_agb5FQhY8pKo
https://dl.doubtnut.com/l/_2s79l8EEeTsh
https://dl.doubtnut.com/l/_qwqUimgM8bYH


19. If the value of the de�nite integral  is

equal to  then the value of  is____

Watch Video Solution

∫
1

0
^ (2007)C7x

2000
.

1 − x
7
dx

, wherek ∈ N,
1

k

k

26

20. 

Watch Video Solution

IfIn = ∫
1

0
(1 − x5)

n
dx, then isequa < o_ _

55

7
I10

I11

21. Evaluate: 

Watch Video Solution

5050
∫01(1 − x50)

100
dx

∫01(1 − x50)
101

dx

22. 

 equals _____

LetJ = ∫
− 4

− 5

(3 − x2)tan(3 − x2)dxandK = ∫
− 1

− 2

(6 − 6x + x2)

tan(6x − x2 − 6)dx
.

Then(J + K)

https://dl.doubtnut.com/l/_qwqUimgM8bYH
https://dl.doubtnut.com/l/_AGLgMfgfF7VX
https://dl.doubtnut.com/l/_ytDDPiC3O3r3
https://dl.doubtnut.com/l/_u7Yvas1jl1sD
https://dl.doubtnut.com/l/_zFx4E58w5cSE


Watch Video Solution

23. The value of the de�nite integral 

Watch Video Solution

∫
√2 + 1

2 − 1
dxequals _ _

x4 + x2 + 2

(x2 + 1)2

24. Consider a real valued continuous function  such that

. If  and  are maximum and

minimum values of function , then the value of  is____________.

Watch Video Solution

f

f(x) = sinx + ∫
π / 2

−π / 2
(sinx + t(f(t))dt M m

f M /m

25.  is equal

to _________

Watch Video Solution

Iff(x) = x + ∫
1

0

t(x + t)f(t)dt, thenthevalueo f(0)
f(23)

2

https://dl.doubtnut.com/l/_zFx4E58w5cSE
https://dl.doubtnut.com/l/_vJUltHgzX2EF
https://dl.doubtnut.com/l/_Lj1WuQxABeZ8
https://dl.doubtnut.com/l/_roy1aC0TaBdk
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26. Let , then the value of 

 is equal to _________.

Watch Video Solution

y = f(x) = 4x3 + 2x − 6

∫
2

0
f(x)dx + ∫

30

0
f − 1(y)dy

27. The value of  is __________.

Watch Video Solution

∫
3

1

(√1 + (x − 1)3 + (x2 − 1) + 1)dx
1
3

28. The value of  is equal

to ___________.

Watch Video Solution

∫
1

0

cos − 1(x − x2) − √(1 − x2)(2x − x2)dx

https://dl.doubtnut.com/l/_LE1OkefCl0wm
https://dl.doubtnut.com/l/_eWqnjRZmzr8O
https://dl.doubtnut.com/l/_dmcnTjJHnd2p


1.  where [.] denotes the greatest integer function, is equal

to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

∫
π

0

[cot x]dx,

π

2

1

−1

−
π

2

2. Let  be a function de�ned on  such that  for

all  and .  

Then  is equal to

A. 

B. 

p(x) R p' (x) = p' (1 − x)

xε[0, 1], p(0) = 1, p(1) = 41

∫
1

0
p(x)dx

42

√41

https://dl.doubtnut.com/l/_3YZVZGhY4bXe
https://dl.doubtnut.com/l/_oTegTbz5Az3a


C. 

D. 

Answer: C

Watch Video Solution

21

41

3. The value of  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∫
1

0
dx

8 log(1 + x)

1 + x2

log 2

π log 2

log 2
π

8

log 2
π

2

https://dl.doubtnut.com/l/_oTegTbz5Az3a
https://dl.doubtnut.com/l/_Ac6lLj2faIAO


4. For , de�nite . Then  has

A. local maximum at  and local minima at 

B. local maximum at  and 

C. local minimum at  and 

D. local minimum at  and local maximum at `2pi

Answer: A

Watch Video Solution

xε(0, )
5π

2
f(x) = ∫

x

0

√t sin tdt f

π 2π

π 2π

π 2π

π

5. If  then  equals

A. 

B. 

C. 

D. 

g(x) = ∫
x

0
cos4 tdt, g(x + π)

g(x)

g(π)

g(x) + g(π)

g(x) − g(π)

g(x). g(π)

https://dl.doubtnut.com/l/_3atQcvnvKhk8
https://dl.doubtnut.com/l/_nzqwOwHmrCbj


Answer: B

Watch Video Solution

6. Statement I: The value of the integral  is equal to .

Statement II: 

A. Statement I is true, statement II is true, statement II is a correct

explanation for statement I

B. Statement I is true, statement II is true, statement II is a not a

correct explanation for statement I

C. Statement I is true, statement II is false

D. Statement I is false, statement II is true

Answer: D

Watch Video Solution

∫
π / 3

π / 6

dx

1 + √tanx

π

6

∫
b

a

f(x)dx = ∫
b

a

f(a + b − x)dx

https://dl.doubtnut.com/l/_nzqwOwHmrCbj
https://dl.doubtnut.com/l/_AKS4cqUjhPup
https://dl.doubtnut.com/l/_wtQaSkK1MGjy


7. The intercepts on x-axis made by tangents to the curve,

 which are parallel to the line  , are equal to

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

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y = ∫
x

0
|t|dt, x ∈ R, y = 2x

±2 ±3 ±4 ±1

±1

±2

±3

±4

8. The integral  equals

A. 

B. 

C. 

∫
π

0
√1 + 4sin2 − 4sin dx

x

2
x

2

π − 4

− 4 − √3
2π

3

4√3 − 4

https://dl.doubtnut.com/l/_wtQaSkK1MGjy
https://dl.doubtnut.com/l/_9V7fEZKpGXp5


D. 

Answer: D

Watch Video Solution

4√3 − 4 −
π

3

9. The integral  is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

∫
4

2
dx

logx2

logx2 + log(36 − 12x + x2)

2

4

1

6

10. is equal tolim
n→ ∞

( )
(n + 1)(n + 2)(n + 3).......3n

n2n

1
n

https://dl.doubtnut.com/l/_9V7fEZKpGXp5
https://dl.doubtnut.com/l/_JtcCGad3TFVh
https://dl.doubtnut.com/l/_VIsovCM2G0q3


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

27

e20

9

e2

3 log 3 − 2

18

e4

11. The Integral  is equal to: (2) (3) (4)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

∫

3π
4

π

4

dx

1 + cos x

−1

−2

2

4

https://dl.doubtnut.com/l/_VIsovCM2G0q3
https://dl.doubtnut.com/l/_h1BDVnFw0E7f
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Watch Video Solution

12. The value of  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

∫
π / 2

−π / 2
dx

sin2 x

1 + 2x

π/4

π/8

π/2

4π

1. Let f be a non-negative function de�ned on the interval .[0,1].If

= ,  and f(0)=0,then∫
x

0

√1 − (f' (t))2. dt ∫
x

0

f(t). dt 0 ≤ x ≤ 1

https://dl.doubtnut.com/l/_h1BDVnFw0E7f
https://dl.doubtnut.com/l/_IeYXVGCtRNPM
https://dl.doubtnut.com/l/_0h1KbPN07Zwm


A.  and 

B.  and 

C.  and 

D.  and 

Answer: C

Watch Video Solution

f( ) <
1

2

1

2
f( ) >

1

3

1

3

f( ) >
1

2

1

2
f( ) >

1

3

1

3

f( ) <
1

2

1

2
f( ) <

1

3

1

3

f( ) >
1

2

1

2
f( ) <

1

3

1

3

2. The value of  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

∫
1

0
 dx

x4(1 − x)4

1 + x2

− π
22

7

2

105

0

−
71

15

3π
2

https://dl.doubtnut.com/l/_0h1KbPN07Zwm
https://dl.doubtnut.com/l/_Sh23LXiCJdJa


3. Let  be a real-valued function de�ned on the inverval  such

that  for all,  be

the inverse function of  Then  is equal to 1 (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f ( − 1, 1)

e−xf(x) = 2 + ∫
x

0

√t4 + 1dt, x ∈ ( − 1, 1)andletf − 1

f. (f − 1)
′
(2)

1

3

1

2

1

e

1

1/3

1/2

1/e

4. The valued of  is

A. 

∫
√In3

√In2
dx

xsinx2

sinx2 + sin(In6 − x2)

In
1

4

3

2

https://dl.doubtnut.com/l/_Sh23LXiCJdJa
https://dl.doubtnut.com/l/_RDg8mA4rnYqt
https://dl.doubtnut.com/l/_YDDhyVd7tnU0


B. 

C. 

D. 

Answer: A

Watch Video Solution

In
1

2

3

2

In
3

2

In
1

6

3

2

5. Let  be a continuous function such that 

 Let  and 

be the area of the region bounded by  and

the  . Then  (b)   (d) 

A. 

B. 

C. 

D. 

f : [ − 1, 2]
−−−→
0, ∞

f(x) = f(1 − x)f or allx ∈ [ − 1, 2]. R1 = ∫
2

− 1
xf(x)dx, R2

y = f(x), x = − 1, x = 2,

x − aξs R1 = 2R2 R1 = 3R2 2R1 3R1 = R2

R1 = 2R2

R1 = 3R2

2R1 = R2

3R1 = R2

https://dl.doubtnut.com/l/_YDDhyVd7tnU0
https://dl.doubtnut.com/l/_wr47cjr2uF3B


Answer: C

Watch Video Solution

6. Let  (the set of all real numbers) be a positive, non-

constant, and di�erentiable function such that

 . Then the value of  lies in the

interval  (b)   (d) 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f : [ , 1]
→
R

1

2

f ′ (x) < 2f9x)andf( ) = 1
1

2
∫

1

f(x)dx
1
2

(2e − 1, 2e) (3 − 1, 2e − 1) ( , e − 1)
e − 1

2

(0, )
e − 1

2

(2e − 1, 2e)

(e − 1, 2e − 1)

( , e − 1)
e − 1

2

(0, )
e − 1

2

https://dl.doubtnut.com/l/_wr47cjr2uF3B
https://dl.doubtnut.com/l/_CBFYedLdW4R9


7. Let  be a function which is continuous on [0,2] and is

di�erentiable on (0,2) with 

 . for all 

 then  equals  (b)   (d) 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f : [0, 2]
→
R

f(0) = 1

Let :F (x) = ∫
x2

0

f(√t)dtf or x ∈ [0, 2]
.
IfF ′ (x) = f ′ (x)

x ∈ (0, 2), F (2) e2 − 1 e4 − 1 e − 1 e4

e2 − 1

e4 − 1

e − 1

e4

8.  dx

A. 

∫ (2 cos ecx)17

π

2

π

4

∫
log(1 + √2)

0
2(eu + e−u)

16
du

https://dl.doubtnut.com/l/_bBcr24leI07D
https://dl.doubtnut.com/l/_66H5Qo8pxjR1


B. 

C. 

D. 

Answer: A

Watch Video Solution

∫
log(1 + √2)

0

2(eu + e−u)
17
du

∫
log(1 + √2)

0
2(eu − e−u)

17
du

∫
log(1 + √2)

0

2(eu − e−u)
16
du

9. Let  for all  with  If 

 then the possible values of m and M are (i) 

 (ii)  (iii)  (iv) 

A. 

B. 

C. 

D. 

f' (x) =
192x3

2 + sin4 πx
x ∈ R f( ) = 0.

1

2

m ≤ ∫
1

f(x)dx ≤ M
1
2

m = 13, M = 24 m = , M =
1

4

1

2
m = − 11, M = 0

m = 1, M = 12

m = 13, M = 24

m = , M =
1

4

1

2

m = − 11, M = 0

m = 1, M = 12

https://dl.doubtnut.com/l/_66H5Qo8pxjR1
https://dl.doubtnut.com/l/_rf3qaWA8JSsr


Answer: D

Watch Video Solution

10. Evaluate: 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

∫
π / 2

−π / 2
dx

cos x

1 + ex

− 2
π2

4

+ 2
π2

4

π2 − e
π

2

π2 +
eπ

2

11. If  then which one of

the following is not true ?

In = ∫
π

−π

   dx, n = 0, 1, 2, ......
sinnx

(1 + πx) sinx

https://dl.doubtnut.com/l/_rf3qaWA8JSsr
https://dl.doubtnut.com/l/_NwzYoSjDwgPl
https://dl.doubtnut.com/l/_k0eLPbhs2FwY


A. 

B. 

C. 

D. 

Answer: A::B::C

Watch Video Solution

In = In+ 2

10

∑
m= 1

I2m+ 1 = 10π

10

∑
m= 1

I2m = 0

In = In+ 1

12. Let f be a real-valued function de�ned on interval ,by 

. Then which of the following

statement(s) is (are) true? (A). f"(x) exists for all  .  (B). f'(x)

exists for all x   and f' is continuous on , but not

di�erentiable on .  (C). there exists  such that 

 for all x  .  (D). there exists  such that 

 for all x  .

A.  exists for al 

(0, ∞)

f(x) = lnx + ∫
x

0
√1 + sin t. dt

∈ (0, ∞)  

∈ (0, ∞) (0, ∞)

(0, ∞)  α > 1

|f' (x)| < |f(x)| ∈ (α, ∞)  β > 1

|f(x)| + |f' (x)| ≤ β ∈ (0, ∞)

f' ' (x) xε(0, ∞)

https://dl.doubtnut.com/l/_k0eLPbhs2FwY
https://dl.doubtnut.com/l/_YQADdk0ZfhNv


B.  exists for all  and  is continuous on  but

not di�erentiable on .

C. There exists  suchthat  for all 

D. There exists  such that  for all 

Answer: B::C

Watch Video Solution

f' (x) xε(0, ∞) f' (0, ∞)

(0, ∞)

α > 1 |f' (x)| < ∣ f(x) + xε(α, ∞)

β > 0 |f(x)| + ∣ f' (x) + ≤ β

xε(0, ∞)

13. Let  be the area of the region enclosed by 

 Then  (b) 

 (d) 

A. 

B. 

C. 

S

y = e−x ^ 2, y = 0, x = 0, andx = 1. S ≥
1

e
S ≥ 1 =

1

e

S ≤ (1 + )
1

4

1

√e
S ≤ + (1 − )

1

√2

1

√e

1

√2

S ≥
1

e

S ≥ 1 −
1

e

S ≤ (1 + )
1

4

1

√e

https://dl.doubtnut.com/l/_YQADdk0ZfhNv
https://dl.doubtnut.com/l/_JkGGnQHT3mVy


D. 

Answer: A::B::D

Watch Video Solution

S ≤ + (1 − )
1

√2

1

√e

1

√2

14. Find  for which

A. 5

B. 7

C. 

D. 

Answer: B::D

Watch Video Solution

a

lim
n→ ∞

=
1a + 2a + 3a + ... + na

(n + 1)a− 1[(na + 1) + (na + 2) + ... + (na + n)]

1

60

−15

2

−17
2

https://dl.doubtnut.com/l/_JkGGnQHT3mVy
https://dl.doubtnut.com/l/_5oGkHFj0HQkP


15. Let  be a continuous function and let  be

de�ned as 

 Then

A.  is continuous but not di�erentiable at a

B.  is di�erentiable on 

C.  is continuous but not di�erentiable at 

D.  is continuous and di�erentiable at either a or b but not both

Answer: A::C

Watch Video Solution

f : [a, b] → [1, ∞) g :R → R

g(x) =

⎧⎪ ⎪
⎨
⎪ ⎪⎩

0 if x < a

∫
x

a
f(t)dt if a ≤ x ≤ b

∫
b

a
f(t)dt if x > b

g(x)

g(x) R

g(x) b

g(x)

16. Let  be given  

, then

A.  is monotonically increasing on

f : (0, ∞) ∈ R

f(x) =

x

∫

1 /x

e
− ( t+ )

dt
1
t

1

t

f(x) [1, ∞)

https://dl.doubtnut.com/l/_5oiLCT2ka1TV
https://dl.doubtnut.com/l/_ZvSrzBP310Uy


B.  is monotonocally decreasing on

C. , for all 

D.  is an odd function of  on 

Answer: A::C::D

Watch Video Solution

f(x) (0, 1)

f(x) + f( ) = 0
1

x
xε(0, ∞)

f(2x) x R

17. The option(s) with the values of  that satisfy the following

equation is (are) 

 (b)   (d) 

A. 

B. 

C. 

D. 

aandL

= L
∫04πet(s ∈6 at + cos4 at)dt

∫0πet(s ∈6 at + cos4 at)dt

a = 2, L =
e4π − 1
eπ − 1

a = 2, L =
e4π + 1
eπ + 1

a = 4, L =
e4π − 1
eπ − 1

a = 4, L =
e4π + 1
eπ + 1

a = 2, L =
e4π − 1
eπ − 1

a = 2, L =
e4π+ 1

eπ + 1

a = 4, L =
e4π − 1
eπ − 1

a = 4, L =
e4π + 1
eπ + 1

https://dl.doubtnut.com/l/_ZvSrzBP310Uy
https://dl.doubtnut.com/l/_TJSOeQwDSwIB


Answer: A::C

Watch Video Solution

18. Let  for all

 . Then the correct expression (s) is (are)

   (d) 

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

f(x) = 7 tan8 x + 7 tan6 x − 3 tan4 x − 3 tan4 x − 3 tan2 x

x ∈ ( − , )
π

2

π

2

∫
0

xf(x)dx =

π

4 1

12
∫

0

f(x)dx = 0

π

4

∫
0

xf(x) =

π

4 1

6

∫
0

f(x)dx =

π

4 1

12

∫
π / 4

0

xf(x)dx =
1

12

∫
π / 4

0

f(x)dx = 0

∫
π / 4

0
xf(x) =

1

6

∫
π / 4

0
f(x)dx = 1

https://dl.doubtnut.com/l/_TJSOeQwDSwIB
https://dl.doubtnut.com/l/_CD3HYXIlFkTo


19. Let  foe

all . Then

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

f(x) = lim
n→ ∞

⎛
⎜ ⎜
⎝

⎞
⎟ ⎟
⎠

nn(x + n)(x + ).... (x + )n

2
n
n

n !(x2 + n2)(x2 + ).... . (x2 + )n2

4
n2

n2

x
n

x > 0

f( ) ≥ f(1)
1

2

f( ) ≤ f( )
1

3

2

3

f' (2) ≤ 0

≥
f' (3)

f(3)

f' (2)

f' (2)

20. Let  be a continuous function. Then, which of the following

function (s) has (have) the value zero at some point in the interval (0,1)?

 (b)  

(d) 

f :R
−−→
0, 1

ex − ∫
x

0

f(t)sin tdt f(x) + ∫
0

f(t)sin tdt

π

2

x − ∫
−x

0

f(t)cos tdt

π

2

x9 − f(x)

https://dl.doubtnut.com/l/_7P51e8dDGjtp
https://dl.doubtnut.com/l/_I7XN10Q6bFnf


A. 

B. 

C. 

D. 

Answer: B::D

Watch Video Solution

ex − ∫
x

0
f(t)sin tdt

x9 − f(x)

f(x) + ∫
0

f(t)sin tdt

π

2

x − ∫
−x

0

f(t)cos tdt

π

2

21. If   (b) 

 (d) 

A. 

B. 

C. 

D. 

Answer: B::D

I
98

∑
k= 1

∫
k+ 1

k

dx, then :
k + 1

x(x + 1)
I <

49

50
I > (log)

e
99

I > (log)
e
99 I < (log)

e
99

I > loge 99

I < loge 99

I <
49

50

I >
49

50

https://dl.doubtnut.com/l/_I7XN10Q6bFnf
https://dl.doubtnut.com/l/_egFm6I52iQnL


Watch Video Solution

22. If   (b) 

  (d) 

A. 

B. 

C. 

D. 

Watch Video Solution

g(x) = ∫
sin ( 2x )

sin x

sin− 1(t)dt, then : g ′( ) = − 2π
π

2

g ′( − ) = − 2π
π

2
g ′( − ) = 2π

π

2
g ′( ) = 2π

π

2

g' ( ) = − 2π
π

2

g' ( − ) = 2π
π

2

g' ( ) = 2π
π

2

g' ( − ) = − 2π
π

2

23. Given that for each  exists.

Let this limit be . In addition it is given the function  is

di�erentiable on .  

The value of  is

aε(0, 1), lim
h→ 0 +

∫
1 −h

h

f −a(1 − t)
a− 1

dt

g(a) g(a)

(0, 1)

g( )
1

2

https://dl.doubtnut.com/l/_egFm6I52iQnL
https://dl.doubtnut.com/l/_xd5Stfx3GQr1
https://dl.doubtnut.com/l/_TdIVbsYmfGcU


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

π

2π

π

2

π

4

24. Given that for each 

exists. Let this limit be . In addition it is given the function  is

di�erentiable on .  

The value of  is

A. 

B. 

C. 

D. 

aε(0, 1), lim (h → 0+ )∫
1 −h

h

f −a(1 − t)a− 1
dt

g(a) g(a)

(0, 1)

g'( )
1

2

π

2

π

−
π

2

0

https://dl.doubtnut.com/l/_TdIVbsYmfGcU
https://dl.doubtnut.com/l/_6whgTiCEZmgC


Answer: D

View Text Solution

25. Let  be a thrice di�erntiable function. Suppose that 

 and  for all . Let 

 for all .  

The correct statement(s) is (are)

A. 

B. 

C.  for an 

D.  for some 

Answer: A::B::C

Watch Video Solution

F :R → R

F (1) = 0, F (3) = − 4 F ' (x) < 0 xε(1/2, 3)

f(x) = xF (x) xεR

f' (1) < 0

f(2) < 0

f' (x) ≠ 0 xε(1, 3)

f' (x) = 0 xε(1, 3)

https://dl.doubtnut.com/l/_6whgTiCEZmgC
https://dl.doubtnut.com/l/_v91u6NxNFJji


26. Let  be a thrice di�erentiable function. Suppose that 

 and  for all . Let 

 for all  The correct statement is

A. 

B. 

C. 

D. 

Answer: C::D

Watch Video Solution

F :R − R

F (1) = 0, F (3) = − 4 F (x) < 0 x ∈ ( , 3)
1

2

f(x) = xF (x) x ∈ R

9f' (3) + f' (1) − 32 = 0

∫
3

1

f(x)dx = 12

9f' (3) − f' (1) + 32 = 0

∫
3

1

f(x)dx = − 12

27. Match the statements/expressions given in List ( with the value given

in List II. 

View Text Solution

https://dl.doubtnut.com/l/_qgNfe5HjT2hb
https://dl.doubtnut.com/l/_cTxiqgEAABuq


28. For any real number  denote the largest integer less than or

equal to  be a real-valued function de�ned on the interval 

 be 

 Then the

value of 

Watch Video Solution

x, let[x]

x, Letf

[ − 10, 10]

f(x) = {x − [x], if [x]isodd1 + [x] − x, if [x]iseven

∫
10

− 1
f(x)cos πxdxis _ _

π2

10

29. Let  where 

denotes  and  is a given non-constant di�erentiable function

on  with  Then the value of  is______

Watch Video Solution

y ′ (x) + y(x)g ′ (x) = g(x)g ′ (x), y(0), x ∈ R, f ′ (x)

,
dy(x)

dx
g(x)

R g(0) = g(2) = 0. y(2)

30. The value of 

Watch Video Solution

∫
1

0

4x3{ (1 − x2)
5
}dxis

d2

dx2

https://dl.doubtnut.com/l/_0p2pumSy0cFP
https://dl.doubtnut.com/l/_lFCAVu4auhah
https://dl.doubtnut.com/l/_lmy5NhTRPvwj
https://dl.doubtnut.com/l/_jFH0sTu6lUsh


31. Let  be a continuous odd function, which vanishes exactly at

one point and  Suppose that

Then the value of  is

Watch Video Solution

f :R
→
R

f(1) = .
1

2

F (x) = ∫
x

− 1
f(t)dtf or allx ∈ [ − 1, 2]andG(x) = ∫

x

− 1
t|f(f(t))|dtf or a

f( )
1
2

32. If  takes only

principal values, then the value of 

Watch Video Solution

α = ∫
1

0
(e9x + 3 tan ( − 1 ) x)( )dxwherηn− 112 + 9x2

1 + x2

((log)e|1 + α| − )is
3π

4

33. Let  for all  and 

 be a continuous function.For , if F'(a)+2

is the area of the region bounded by x=0,y=0,y=f(x) and x=a, then f(0) is

Watch Video Solution

F (x) = ∫
x2 +

x

[2 cos2 t. dt]

π

6

x ∈ R

f : [0, ] → [0, ∞)
1

2
a ∈ [0, ]

1

2

https://dl.doubtnut.com/l/_jFH0sTu6lUsh
https://dl.doubtnut.com/l/_zvNOyjdMdV4s
https://dl.doubtnut.com/l/_tp9y3fBnuESR


34. Let  be a function de�ned by 

where  is the greatest integer less than or equal to  If

Watch Video Solution

f :R
→
R f(x) = {[x], x ≤ 20, x > 2

[x] x.

I = ∫
2

− 1

dx, thenthevalueof(4I − 1)is
xf(x2)

2 + f(x + 1)

35. The total number for distinct  for which 

 is __________.

Watch Video Solution

x ∈ [0, 1]

∫
x

0
dt = 2x − 1

t2

1 + t4

36. Let  be a di�erentiable function such that 

 If 

 then 

Watch Video Solution

f :R
→
R

f(0), f( ) = 3andf ′ (0) = 1.
π

2

g(x) = ∫
x

[f ′ (t)cos ect − cot t cos ectf(t)]dtf or x(0, ],

π

2 π

2

( lim )
x

→
0
g(x) =

https://dl.doubtnut.com/l/_ONlr9RzgGMSX
https://dl.doubtnut.com/l/_b81sRTBkocAh
https://dl.doubtnut.com/l/_Eaw7rL9OtZsO
https://dl.doubtnut.com/l/_16lbklSZPRMY


37. For each positive integer  , let  For

 let  be the greatest integer less than or equal to  . If 

 , then the value of  is ______.

Watch Video Solution

n yn = ((n + 1)(n + 2)
.

n + n)
1

n

1
n

x ∈ R [x] x

( lim )
n→ ∞ yn = L [L]

38. The value of the integral  is ______.

Watch Video Solution

∫
0

dx

1
2 1 + √3

((x + 1)2(1 − x)6)
1
4

https://dl.doubtnut.com/l/_16lbklSZPRMY
https://dl.doubtnut.com/l/_ZVgp9NFluINo

