
MATHS

BOOKS - CENGAGE MATHS (ENGLISH)

DEFINITE INTEGRATION

Illustration Type

1. Evaluate the following de�nite integrals as limit of sum ∫
2
1x

2dx.

Watch Video Solution

2. Evaluate: ∫
b
ae

xdx using limit of sum

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_J37qf20LN9e6
https://dl.doubtnut.com/l/_fsXdR1bc3DhG


3. Evaluate: ∫
b
asinxdx using limit of sum

Watch Video Solution

4. Evaluate ∫
b
a
dx

√x
, wherea, b > 0.

Watch Video Solution

5. Let L be the line of intersection of the planes 2x + 3y + z = 1 and 

x + 3y + 2z = 2 . If L makes an angles α with the positive x-axis, then cosα

equals

Watch Video Solution

6. Evaluate: ∫
2π

-
π

2
sin - 1(sinx)dx

Watch Video Solution

https://dl.doubtnut.com/l/_646UdXCFP6Dr
https://dl.doubtnut.com/l/_s8xQjkHMm0nC
https://dl.doubtnut.com/l/_0STwgnGvDECi
https://dl.doubtnut.com/l/_vkzwZ6Y81R8j


7. Evaluate ∫
1
0

1

√1 - x2sin - 1 2x√1 - x2 dx

.

Watch Video Solution

( )

8. Evaluate: ∫
2π
0 [sinx]dx, where[.] denotes the greatest integer function.

Watch Video Solution

9. Prove that 
1 + √2

2
< ∫

π / 2
0

sinx
x

dx <
π + 2√2

4

Watch Video Solution

10. Evaluate: ∫
0
- 1

dx

x2 + 2x + 2

Watch Video Solution

https://dl.doubtnut.com/l/_q9DDtBKjRqyU
https://dl.doubtnut.com/l/_FEQJdXJpYDsY
https://dl.doubtnut.com/l/_fXKNWMxHidaH
https://dl.doubtnut.com/l/_4uOtJFYl5X9r


11. Let P(x) be a polynomial of least degree whose graph has three points

of in�ection ( - 1, - 1), (1, 1) and a point with abscrissa 0 at which the

curve is inclined to the axis of abscissa at an angle of 600
.
 Then �nd the

value of ∫
1
0P(x)dx

Watch Video Solution

12. Let f be a continuous function on [a, b]
.
 Prove that there exists a

number x ∈ [a, b] such that ∫
x
af(t)dx = ∫

b
x f(t)dt

.

Watch Video Solution

13. ∫
1
0

dx

ex + e - x

Watch Video Solution

https://dl.doubtnut.com/l/_QefJHqojrs1L
https://dl.doubtnut.com/l/_63fzYyV3wAvL
https://dl.doubtnut.com/l/_UJlf3E7FOrCZ


14. Evaluate 
∫π0

2
tanxdx

1 + m2tan2x

Watch Video Solution

( )

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

I = ∫
π
0

dx

1 + 2sin2x
, then : I = ∫

π
0

dx

cos2x + 3sin2x

= ∫
π
0

sec2xdx

1 + 3tan2x
=

1

√3
tan - 1 √3tanx

0
π = 0

Watch Video Solution

[ ( )]

16. Let 
d
dx

(F(x)) =
esinx

x
, x > 0. If ∫

4
12

esin x2

x
dx = F(k) - F(1), then possible

value of k is:

Watch Video Solution

( )

https://dl.doubtnut.com/l/_DE59vmVOTtRt
https://dl.doubtnut.com/l/_WjsykfxxYUPS
https://dl.doubtnut.com/l/_B8XY1VzIzFVs


17. If ∫
b
a(f(x) - 3x)dx = a2 - b2 then the value of f

π
6

 is ___

Watch Video Solution

( )

18. If f(0) = 1, f(2) = 3, f′ (2) = 5,then �nd the value of I1 = ∫
1
0xf′ ′ (2x)dx

Watch Video Solution

19. Evaluate : ∫
1
0logxdx

Watch Video Solution

20. Evaluate: ∫
1
20
xsin - 1x

√1 - x2
dx

Watch Video Solution

https://dl.doubtnut.com/l/_eCzCshDcKyxQ
https://dl.doubtnut.com/l/_Y3TQgpLUtgt4
https://dl.doubtnut.com/l/_ahHGxgLZkmou
https://dl.doubtnut.com/l/_YUVE5MNS1YlF


21. If λ = ∫
1
0

et

1 + t
, then ∫

1
0e

tloge(1 + t)dt is equal to

Watch Video Solution

22. If ∫
1
0e

- x ^ 2dx = a,  then �nd the value of ∫
1
0x

2e - x ^ 2dx in terms of a .

Watch Video Solution

23. If f(x) = x + sinx,  then �nd the value of ∫
2π
π f - 1(x)dx.

Watch Video Solution

24. Find the value of ∫
π / 2
0 cos5xsin7xdx

Watch Video Solution

https://dl.doubtnut.com/l/_UK6GmUPizUr8
https://dl.doubtnut.com/l/_wK5rEKMtxon7
https://dl.doubtnut.com/l/_6ru7cwBxvSsY
https://dl.doubtnut.com/l/_0i6sNJO89KXJ


25. Evalute lim n→ ∞
1

(n + 1)(n + 2)
+

1
(n + 2)(n + 4)

+ ...... +
1

6n2

Watch Video Solution

[ ]

26. Evaluate: ( lim )n →
∞n

1
na

+
1

na + 1
+

1
na + 2

+ +
1
nb

Watch Video Solution

[ ]

27. Evaluate: ( lim )n →

∞
(n + 1)(n + 2)(n + n)

1

n

n

Watch Video Solution

(

28. Evaluate: (lim)n→ ∞

12 + 22 + 33 + + n2 13 + 23 + 33 + + n3

16 + 26 + 36 + + n6

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_HnMO4JvF6LDG
https://dl.doubtnut.com/l/_MNM16r3s7tOt
https://dl.doubtnut.com/l/_Fe8B0hfwjTux
https://dl.doubtnut.com/l/_jXKYnerCRrw5


29. Prove that 0 < ∫
1
0

x7dx

1 + x8
1
3

<
1
8

Watch Video Solution

( )

30. Evaluate: ∫
1
0x

dx

√1 - x2

Watch Video Solution

31. LetI1 = ∫
π

3π

6

sinx
x dx, I2 = ∫

π

3π

6

sin(sinx)
sinx dx, I3 = ∫

π

3π

6

sin(tanx)
tanx dx Then arrange

in the decreasing order in which values I1, I2, I3 lie.

Watch Video Solution

32. Prove that 1 < ∫
2
0

5 - x

9 - x2 dx <
6
5( )

https://dl.doubtnut.com/l/_jXKYnerCRrw5
https://dl.doubtnut.com/l/_AfqIjkl1j9Cu
https://dl.doubtnut.com/l/_Rt6zyGZ8zu1Y
https://dl.doubtnut.com/l/_uE1LazHHgl0f
https://dl.doubtnut.com/l/_EZCLEnsEG3hk


Watch Video Solution

33. Estimate the absolute value of the integral ∫
19
10

sinx

1 + x8dx

Watch Video Solution

34. Prove that ∫
1
0
√(1 + x) 1 + x3 dx cannot exceed 

15
8  .

Watch Video Solution

( ) √

35. Prove that ∫
b
af(x)dx = (b - a)∫

1
0f((b - a)x + a)dx

Watch Video Solution

36. Evaluate ∫
2
- 1 x3 - x dx

Watch Video Solution

| |

https://dl.doubtnut.com/l/_EZCLEnsEG3hk
https://dl.doubtnut.com/l/_NTktYNjhFlhb
https://dl.doubtnut.com/l/_MVnOsg0LEqqw
https://dl.doubtnut.com/l/_x4ssy441U9JQ
https://dl.doubtnut.com/l/_o1pvipeen6Rr


37. Evaluate: ∫
3 / 2
- 1 |xsinπx|dx

Watch Video Solution

38. Show that ∫
b
a

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

.

Watch Video Solution

39. If f(n) = ∫
2015
0

ex

1 + xn
dx, then �nd the value of lim n→ ∞ f(n)

Watch Video Solution

40. Let: f(x) = ∫
x
0|2t - 3|dt

.
 Then discuss continuity and di�erentiability of 

f(x)atx =
3
2

Watch Video Solution

https://dl.doubtnut.com/l/_o1pvipeen6Rr
https://dl.doubtnut.com/l/_psKG9p2LRvvS
https://dl.doubtnut.com/l/_WQbTBGzw3Zp0
https://dl.doubtnut.com/l/_mZQyocK5MswS
https://dl.doubtnut.com/l/_8es9JlrHtYr5


41. A continuous real function f satis�es

f(2x) = 3 f(x)∀x ∈ R
.
If∫

1
0f(x)dx = 1,  then �nd the value of ∫

2
1f(x)dx

Watch Video Solution

(

42. Let g(x) = ∫
x
0f(t)dt, where f is such that 

1
2

≤ f(t) ≤ 1, for tε[0, 1] and 

0 ≤ f(t) ≤
1
2 , for tε[1, 2]. Then prove that 

1
2 ≤ g(2) ≤

3
2 .

Watch Video Solution

43. If [x] denotes the greatest integer less than or equal to x,  then �nd

the value of the integral ∫
2
0x

2[x]dx
.

Watch Video Solution

44. Evaluate: ∫
5π
120 [tanx]dx, where[.] deontoes the greatest integer function.

https://dl.doubtnut.com/l/_PWsvSjYnQiJA
https://dl.doubtnut.com/l/_1JlumPUBMKyS
https://dl.doubtnut.com/l/_kOOjSTplpfcx
https://dl.doubtnut.com/l/_tBPFw1bJRoUF


Watch Video Solution

45. Evaluate: ∫
10π
0 tan - 1x dx, where[x] represents greatest integer

function.

Watch Video Solution

[ ]

46. Evaluate: ∫
2
0 x2 - x + 1 dx, where[.] denotos the greatest integer

function.

Watch Video Solution

[ ]

47. Prove that ∫
∞
0 ne - x dx = 1n

nn

n !
, wheren is a natural number greater

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

Watch Video Solution

[ ] ( )

https://dl.doubtnut.com/l/_tBPFw1bJRoUF
https://dl.doubtnut.com/l/_B7z9I61iPxmY
https://dl.doubtnut.com/l/_YmMtAzI3Y6cd
https://dl.doubtnut.com/l/_awdgE0Qb1t49
https://dl.doubtnut.com/l/_cDIDBeqCrlya


48. Evaluate: ∫√3
0

1

1 + x2 sin - 1 2x

1 + x2 dx

Watch Video Solution

( )

49. Evalaute ∫
π / 3
π / 6

√(sinx)dx

√(sinx) + √(cosx)

Watch Video Solution

50. Evaluate: ∫
a
0

dx

x + √ a2 - x2
or ∫

π

20
dθ

1 + tanθ

Watch Video Solution

( )

51. Evaluate ∫
π
0

sin6x
sinx

dx.

Watch Video Solution

https://dl.doubtnut.com/l/_cDIDBeqCrlya
https://dl.doubtnut.com/l/_QxDOqqPPhLHJ
https://dl.doubtnut.com/l/_ey8vfGA88Fz9
https://dl.doubtnut.com/l/_ElKrv2G7TMR6
https://dl.doubtnut.com/l/_RJIOwnRgNEui


52. Evaluate: ∫
π
20 log

4 + 3sinx
4 + 3cosx

dx

Watch Video Solution

( )

53. Evaluate: ∫
3π
-πlog(secθ - tanθ)dθ

Watch Video Solution

54. Prove that ∫
2a
0 f(x)dx = ∫

a
0[f(a - x) + f(a + x)]dx

Watch Video Solution

55. Evaluate ∫
π / 4
0 In(1 + tanx)dx

Watch Video Solution

https://dl.doubtnut.com/l/_RJIOwnRgNEui
https://dl.doubtnut.com/l/_A2KH6A3n4TcM
https://dl.doubtnut.com/l/_HMcu3lU3hF67
https://dl.doubtnut.com/l/_OTrGS9fX3N4r


56. Evaluate: ∫
5
- 5x

2 x +
1
2

dx(where[.] denotes the greatest integer

function).

Watch Video Solution

[ ]

57. Evaluate: ∫
π
-π
xsinxdx

ex + 1

Watch Video Solution

58. Evaluate: ∫
π
20

sin2x
sinx + cosx

dx

Watch Video Solution

59. Prove that ∫
1
0tan - 1 1

1 - x + x2 dx = 2∫
1
0tan - 1xdx

.
 Hence or otherwise,

evaluate the integral ∫
1
0tan - 1 1 - x + x2 dx

Watch Video Solution

( )
( )

https://dl.doubtnut.com/l/_Xhh5GHK2bsOM
https://dl.doubtnut.com/l/_mHXGnXepsetC
https://dl.doubtnut.com/l/_nIdZYyYsoUlf
https://dl.doubtnut.com/l/_v0NUkg5tlSVs


Watch Video Solution

60. Show that ∫
π

20 √(sin2θ)sinθdθ =
π
4

Watch Video Solution

61. For θ ∈ 0,
π
2

, prove that ∫
θ
0log(1 + tanθtanx)dx = θlog(secθ)

Watch Video Solution

( )

62. Evaluate the de�nite integral: ∫
1

√3
-

1

√3

x4

1 - x4 cos01 2x

1 + x2 dx
.

Watch Video Solution

( ) ( )

63. about to only mathematics

Watch Video Solution

https://dl.doubtnut.com/l/_v0NUkg5tlSVs
https://dl.doubtnut.com/l/_Nl5l0jogBZIj
https://dl.doubtnut.com/l/_7moTABDXmo2F
https://dl.doubtnut.com/l/_GMOlSLBJy8T4
https://dl.doubtnut.com/l/_2N2FoNCHGL78


64. Evaluate ∫
2π
0

dx

1 + 3cos2x

Watch Video Solution

65. Evaluate ∫
2π
0

xcos2nx

cos2nx + sin2nx
dx

Watch Video Solution

66. Evaluate: ∫
π
0e

| cosx | 2s ∈
1
2

cosx + 3cos
1
2

cosx sinxdx
.

Watch Video Solution

( ( ) ( ))

67. ∫
π
0xlogsinxdx

Watch Video Solution

https://dl.doubtnut.com/l/_2N2FoNCHGL78
https://dl.doubtnut.com/l/_zQT7UJRC3mb7
https://dl.doubtnut.com/l/_02Z90x2b16DD
https://dl.doubtnut.com/l/_BnHYErQOXoTo
https://dl.doubtnut.com/l/_HoHucbpeKNiX


68. Evaluate: ∫
π / 4
-π / 4log(sinx + cosx)dx

Watch Video Solution

69. Evaluate: ∫
π
20 xcotxdx

Watch Video Solution

70. Evaluate:∫
∞
0 log x +

1
x

dx

1 + x2

Watch Video Solution

( )

71. Evaluate: ∫
π / 2
-π / 2√cosx - cos3xdx

Watch Video Solution

https://dl.doubtnut.com/l/_K9xjNfrTiFv0
https://dl.doubtnut.com/l/_Fnu0i61Ak6UC
https://dl.doubtnut.com/l/_rqqyQrw5TWIL
https://dl.doubtnut.com/l/_SlXKBDq3Y9T7


72. Evaluate: ∫
π
2

-
π
2

log
a - sinθ
a + sinθ

dθ, a > 0

Watch Video Solution

( )

73. Evaluate: ∫
π

2

-
π

2

log
ax2 + bx + c

ax2 - bx + c
(a + b)|sinx| dx

Watch Video Solution

{ }

74. Evaluate: ∫
π

4

-
π
4

x9 - 3x5 + 7x3 - x + 1

cos2x
dx

Watch Video Solution

75. If f is an odd function, then evaluate I = ∫
a
-a

f(sinx)dx

f(cosx) + f sin2x

Watch Video Solution

( )

https://dl.doubtnut.com/l/_VQpdnF3baEre
https://dl.doubtnut.com/l/_T2KzOGG9ApgF
https://dl.doubtnut.com/l/_u734FUoksG0W
https://dl.doubtnut.com/l/_LbobSvSgTLxp


76. Evaluate: ∫
1
2

-
1
2

x + 1
x - 1

2
+

x - 1
x + 1

2
- 2

1
2
dx

Watch Video Solution

[( ) ( ) ]

77. Find the value of ∫
2
- 2

sin - 1(sinx) + cos - 1(cosx)

1 + x2 1 +
x2

5

dx, where [.] represents

the greatest integer function.

Watch Video Solution

( ) ( [ ])

78. Determine the value of ∫
π
-π

2x(1 + sinx)

1 + cos2x
dx.

Watch Video Solution

79. Evaluate ∫
16π / 3
0 |sinx|dx.

Watch Video Solution

https://dl.doubtnut.com/l/_xZQ1qK7Vm1pf
https://dl.doubtnut.com/l/_Q6tzhWOB5Co9
https://dl.doubtnut.com/l/_2JoPszQWhxJy
https://dl.doubtnut.com/l/_4RDRZn5lcYgN


80. Evaluate 
∫n0[x]dx

∫n0{x}dx
 (where [x] and {x} are integral and fractional parts

of x respectively and nεN).

Watch Video Solution

81. Let f(x) be a continuous and periodic function such that f(x) = f(x + T)

for all xεR, T > 0.If ∫
a+ 5T
- 2T f(x)dx = 19(ag0) and ∫

T
0 f(x)dx = 2, then �nd the

value of ∫
a
0f(x)dx.

Watch Video Solution

82. If g(x) = ∫
x
0cos4tdt, then prove that g(x + π) = g(x) + g(π).

Watch Video Solution

https://dl.doubtnut.com/l/_4RDRZn5lcYgN
https://dl.doubtnut.com/l/_zpWeGPIdKecf
https://dl.doubtnut.com/l/_5gIrdFtOKkbU
https://dl.doubtnut.com/l/_FR1jMWBxgqfm


83. Evaluate: ∫
nπ -

π
4

-
π

4

|sinx + cosx|dx

Watch Video Solution

84. Evaluate: ∫
x
0[cost]dtwherex ∈ 2nπ, 4n + 1

π
2

, n ∈ N, and[.] denotes

the greatest integer function.

Watch Video Solution

( ( )

85. Let f be a real-valued function satisfying 

f(x) + f(x + 4) = f(x + 2) + f(x + 6) Prove that ∫
x+ 8
x f(t)dt is constant function.

Watch Video Solution

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

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

integers m and n ∫
a+n
a f(x)dx = ∫

b+m
b f(x) calculate the value of ∫

n
mf(x)dx

https://dl.doubtnut.com/l/_LX1UG4BrbVUN
https://dl.doubtnut.com/l/_wci16nRAY2ZY
https://dl.doubtnut.com/l/_BmNrpArn8c2q
https://dl.doubtnut.com/l/_fnvNAn0pcCNK


Watch Video Solution

87. If y = ∫
x3

x2
1

logt
dt(x > 0), then �nd 

dy
dx

Watch Video Solution

88. If ∫
y
0cost2 dt = ∫

x2

0  
sint
t  dt, then 

dy
dx  is equal to

Watch Video Solution

89. Ifx = ∫
y
0

dt

√1 + 9t2
and

d2y

dx2 = ay, thenf ∈ da

Watch Video Solution

https://dl.doubtnut.com/l/_fnvNAn0pcCNK
https://dl.doubtnut.com/l/_kD4fHQb1t5b5
https://dl.doubtnut.com/l/_dvcV32yB2N35
https://dl.doubtnut.com/l/_5UaYcNv3rXnS


90. If∫
1
sinxt

2f(t)dt = 1 - sinx, where. x ∈ 0,
π
2

,  then �nd the value of 

f
1

√3

.

Watch Video Solution

( )
( )

91. Let f :R
→
R be a di�erentiable function having f(2) = 6, f ′ (2) =

1
48

.
 Then

evaluate lim x→ 2∫
f ( x )
6

4t3

x - 2
dt

Watch Video Solution

92. Evaluate: (lim)x →

∞

∫0xex ^ 2dx
2

∫0xe2x ^ 2dx

Watch Video Solution

( )

https://dl.doubtnut.com/l/_ImHohspGpgrk
https://dl.doubtnut.com/l/_N0bC7hM2hTcF
https://dl.doubtnut.com/l/_O7SDnsBqs3no


93. Prove that: y = ∫
sin2x
1

8
sin - 1√tdt + ∫

cos2x
1

8
cos - 1√t, where 0 ≤ x ≤

π
2

, is the

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

Watch Video Solution

94. If f(x) = ∫
x2 + 1
x2 e - t2dt , then �nd the interval in which f(x) increases.

Watch Video Solution

95. Let f : (0, ∞)
→

0, ∞ be a di�erentiable function satisfying, 

ξntx0(1 - t)f(t)dt = ∫
x
0tf(t)dtx ∈ R +andf(1) = 1.  Determine f(x)

.

Watch Video Solution

96. Let f :R → (0, ∞) be a real valued function satisfying

∫
x
0tf(x - t)dt = e2x - 1 then �nd f(x) ?

W t h Vid S l ti

https://dl.doubtnut.com/l/_qk1DG4egQEKn
https://dl.doubtnut.com/l/_Z6xwfIFJF22J
https://dl.doubtnut.com/l/_2G8MgqEDPqWu
https://dl.doubtnut.com/l/_Ktg5esGCGvUq


Watch Video Solution

97. Let f :R → R be a di�erntiable function satisfying 

f(x) = x2 + 3∫
x
0e

- t3. f x - t3 dt. Then �nd f(x).

Watch Video Solution

( )

98. Ify = ∫
x
0f(t)sin{k(x - t)}dt, thenprovet

^
dt2y

dx2 + k2y = kf(x)

Watch Video Solution

99. Prove that ∫
x
0e

xte - t2dt = ex
2 / 4∫

x
0e

- t2 / 4dt.

Watch Video Solution

100. show that the sum of the two integrals

∫
- 5
- 4e

( x+ 5 ) 2
dx + 3∫

2
3
1
3

e9 x -
2
3

2

dx is zero( )

https://dl.doubtnut.com/l/_Ktg5esGCGvUq
https://dl.doubtnut.com/l/_Bn816VpSR6tU
https://dl.doubtnut.com/l/_HR6ARplhyOVy
https://dl.doubtnut.com/l/_CQikLTgkJR8B
https://dl.doubtnut.com/l/_1YA80ksN5lTq


Watch Video Solution

101. Compute the integrals: ∫
∞
0 f xn + x -n logx

dx
x

Watch Video Solution

( )

102. Compute the integrals: ∫
∞
0 f xn + x -n logx

dx

1 + x2

Watch Video Solution

( )

103. Compute the integrals: ∫
e
1

e

1
x

sin x -
1
x

dx

Watch Video Solution

( )

104. LetA = ∫
∞
0

logx

1 + x3dx
.
Thenf ∈ dthevalueof∫

∞
0

xlogx

1 + x3dx in terms of A
.

Watch Video Solution

https://dl.doubtnut.com/l/_1YA80ksN5lTq
https://dl.doubtnut.com/l/_9ALDlmwT3GJs
https://dl.doubtnut.com/l/_1vifR9U4Cnnz
https://dl.doubtnut.com/l/_XIw04kvoZGdA
https://dl.doubtnut.com/l/_gzOjhtjKPtxq


105. If ∫
1
0

sint
1 + t

dt = α,  then the value of the integral ∫
4π
4π - 2

sin
t
2

4π + 2 - t
dt is (1)

2α (2) -2α (3) α (4) -α

Watch Video Solution

( )

106. Prove that 
∫tan - 1x
0

x
dx =

1
2 ∫

π
20

x
sinx

dx.

Watch Video Solution

107. For x > 0, letf(x) = ∫
x
1

logt
1 + t

dt
.
 Find the function f(x) + f

1
x

 and �nd

the value of f(e) + f
1
e

.

Watch Video Solution

( )
( )

https://dl.doubtnut.com/l/_gzOjhtjKPtxq
https://dl.doubtnut.com/l/_soISZOorxyBE
https://dl.doubtnut.com/l/_ZCQe2ljeD6RW
https://dl.doubtnut.com/l/_AgSvHpv2t6wL


108. Determine a positive integer n such that ∫
π
20 xnsinxdx =

3
4

π2 - 8

Watch Video Solution

( )

109. Determine a positive integer n ≤ 5 such that ∫
1
0e

x(x - 1)n = 16 - 6e

Watch Video Solution

110. Prove that: In = ∫
∞
0 x2n+ 1e - x2

dx =
n !
2

, n ∈ N.

Watch Video Solution

111. If In = ∫
1
0

dx

1 + x2 n
; n ∈ N,  then prove that 2nIn+ 1 = 2 -n + (2n - 1)In

Watch Video Solution

( )

https://dl.doubtnut.com/l/_itWwCLYirFg5
https://dl.doubtnut.com/l/_e1KZqOJDdqoL
https://dl.doubtnut.com/l/_W2pOp599gjXe
https://dl.doubtnut.com/l/_9bmDxTG14WL0


Solved Example Type

112. If In = ∫
π
20 sinnxdx, then show that In = ((n - 1)n)In - 2.  

Hence prove that 

In =

n - 1

n

n - 3

n - 2

n - 5

n - 4 ………
1

2

π

2 if nis even

n - 1

n

n - 3

n - 2

n - 5

n - 4 ………
2

3 1 if nis odd

Watch Video Solution

{ ( )( )( ) ( )
( )( )( ) ( )

1. f, g, h,  are continuous in 

[0, a], f(a - x) = f(x), g(a - x) = - g(x), 3h(x) - 4h(a - x) = 5.  Then prove that 

∫
a
0f(x)g(x)h(x)dx = 0

Watch Video Solution

2. Evaluate ∫
π
20

sin3x
sinx + cosx

dx.

https://dl.doubtnut.com/l/_JzeHO99KMKGp
https://dl.doubtnut.com/l/_ttmukth9YdJF
https://dl.doubtnut.com/l/_qAgzhzbQIMiR


Watch Video Solution

3. Given a function f : [0, 4] → R is di�erentiable ,then prove that for some

α, β ∈ (0, 2), ∫
4
0f(t)dt = 2αf α2 + 2βf β2 .

Watch Video Solution

( ) ( )

4. Prove that ∫
∞
0

sin2x

x2 dx = ∫
∞
0 (sinx)xdx

Watch Video Solution

5. If ∫
π

20 logsinθdθ = k,  then �nd the value of ∫
π

20
θ

sinθ

2
dθ in terms of k

Watch Video Solution

( )

https://dl.doubtnut.com/l/_qAgzhzbQIMiR
https://dl.doubtnut.com/l/_sJ2RIgzPjlv5
https://dl.doubtnut.com/l/_lSAAwDqhjDp8
https://dl.doubtnut.com/l/_L1kz7iTfWJgD


6. Evaluate : ∫
π
0

x2sin2x ⋅ sin
π

2 ⋅ cosx

2x - π
dx

Watch Video Solution

( )

7. Find the value of ∫
π
3

-
π
3

π + 4x3

2 - cos |x|
π

3

dx

Watch Video Solution

( )

8. It is known that f(x) is an odd function and has a period p. Prove that 

∫
x
af(t)dt is also periodic function with the same period.

Watch Video Solution

9. Evaluate: ∫
π
40 tan - 1 2cos2θ

2 - sin2θ
sec2θdθ( ( ))

https://dl.doubtnut.com/l/_pc10VuSTkbP9
https://dl.doubtnut.com/l/_EvaMqGXp8FiH
https://dl.doubtnut.com/l/_rfPK4KBNfCzI
https://dl.doubtnut.com/l/_za5HDbjASFCg


Watch Video Solution

10. If f(x) =
sinx
x
∀x ∈ (0, π],  prove that 

π
2 ∫

π
20 f(x)f

π
2

- x dx = ∫
π
0f(x)dx

Watch Video Solution

( )

11. Let f(x) be a continuous function ∀x ∈ R,  except at x = 0,  such that 

∫
a
x
f(t)
t
dt, provethat∫

a
0f(x)dx = ∫

a
0g(x)dx

Watch Video Solution

12. If ξntx0sin(f(t))dt = (x + 2)∫
x
0tsin(f(t))dt, wherex > 0,  then show that 

f ′ (x)cotf(x) +
3

1 + x = 0.

Watch Video Solution

13. Show that: ∫
π / 2
0 f(sin2x)sinxdx = √2∫

π / 4
0 f(cos2x)cosxdx

.

https://dl.doubtnut.com/l/_za5HDbjASFCg
https://dl.doubtnut.com/l/_CggDdpnZMOqA
https://dl.doubtnut.com/l/_VF17HTwAOJKZ
https://dl.doubtnut.com/l/_7MlOto1QeGPO
https://dl.doubtnut.com/l/_4iCnk0ZXKbcQ


Watch Video Solution

14. Let a + b = 4, wherea < 2, andletg(x) be a di�erentiable function. If

dg
dx

> 0 for all x,  prove that 

∫
a
0g(x)dx + ∫

b
0g(x)dx ∈ crerasesas(b - a) ∈ crerases

.

Watch Video Solution

15. If" f, is a continuous function with ∫
x
0f(t)dt → ∞ as ∣x ↦ ∞then show

that every line y = mx intersects the curve y2 + ∫
x
0f(t)dt = 2

Watch Video Solution

16. If f(x + f(y)) = f(x) + y∀x, y ∈ R and f(0) = 1,  then prove that 

∫
2
0f(2 - x)dx = 2∫

1
0f(x)dx.

Watch Video Solution

https://dl.doubtnut.com/l/_4iCnk0ZXKbcQ
https://dl.doubtnut.com/l/_zonqmCCX1Cph
https://dl.doubtnut.com/l/_nyGTKRQHZfSd
https://dl.doubtnut.com/l/_8nUT1ZxQcgZQ
https://dl.doubtnut.com/l/_S6mV4q70vL3U


17. Suppose f is a real-valued di�erentiable function de�ned on [1, ∞] with

f(x1) = 1.  Moreover, suppose that f satis�es

f ′ (x) =
1

x2 + f2(x)
Showthatf(x) < 1 +

π
4 ∀x ≥ 1.

Watch Video Solution

18. Let f be a continuous function on [a, b]
.
 If 

F(x) = ∫
x
af(t)dt - ∫

b
x f(t)dt (2x - (a + b)),  then prove that there exist some 

c ∈ (a, b) such that ∫
c
af(t)dt - ∫

b
c f(t)dt = f(c)(a + b - 2c)

.

Watch Video Solution

( )

19. f(x) is a continuous and bijective function on R
.
 If ∀ t ∈ R,  then the

area bounded by y = f(x), x = a - t, x = a,  and the x-axis is equal to the

area bounded by y = f(x), x = a + t, x = a,  and the x-axis. Then prove that 

∫
λ
- λf

- 1(x)dx = 2aλ(giventhatf(a) = 0)
.

Watch Video Solution

https://dl.doubtnut.com/l/_S6mV4q70vL3U
https://dl.doubtnut.com/l/_zn29ENTq9oJE
https://dl.doubtnut.com/l/_9gv2tnU9Ftw7


Cae Type

20. If f(x) = x + ∫
1
0t(x + t)f(t)dt,  then �nd the value of the de�nite integral 

∫
1
0f(x)dx.

Watch Video Solution

1. Evaluate the following integrals using limit of sum. 

∫
b
acosxdx

Watch Video Solution

2. Evaluate the following integrals . 

∫
b
ax

3dx

Watch Video Solution

https://dl.doubtnut.com/l/_9gv2tnU9Ftw7
https://dl.doubtnut.com/l/_ZTrJczJBYDt6
https://dl.doubtnut.com/l/_NM0BzKJNfGd1
https://dl.doubtnut.com/l/_KIEITZuEpNoX
https://dl.doubtnut.com/l/_1nNYZ0KyO6WL


3. Find the value of ∫
4
0[x]dx, where [. ] represents the gretest integer

function.

Watch Video Solution

4. If f(x) =
1 - |x| |x| ≤ 1
0 |x| > 1  and g(x) = f(x - 1) + f(x + 1),  then �nd the

value of ∫
5
- 3g(x)dx.

Watch Video Solution

{

5. Consider the integral I = ∫
2π
0

dx
5 - 2cosx

  

Making the substitution tan
1
2
x = t, we have  

I = ∫
2π
0

dx
5 - 2cosx

= ∫
0
0

2dt

1 + t2 5 - 2 1 - t2 / 1 + t2
= 0  

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.

W t h Vid S l ti

( ) [ ( ) ( )]

https://dl.doubtnut.com/l/_1nNYZ0KyO6WL
https://dl.doubtnut.com/l/_UN87iQQdjz6J
https://dl.doubtnut.com/l/_8ppuWac8opl3


Watch Video Solution

6. Evaluate the following : ∫
π
0

dx
1 + sinx

Watch Video Solution

7. Evaluate: ∫
∞
1 ex+ 1 + e3 - x - 1

dx

Watch Video Solution

( )

8. Evaluate: ∫
1

√20
sin - 1x

1 - x2 √1 - x2
dx

Watch Video Solution

( )

9. Evaluate: ∫
1
0

2 - x2

(1 + x)√1 - x2
dx

Watch Video Solution

https://dl.doubtnut.com/l/_8ppuWac8opl3
https://dl.doubtnut.com/l/_1ZfUneMKZ9Eg
https://dl.doubtnut.com/l/_bNd7GbkoDUfd
https://dl.doubtnut.com/l/_F0OXNWTcenwx
https://dl.doubtnut.com/l/_5Fgd3EBTnAhk


10. Evaluate the following : ∫
π / 2
0

dx

a2cos2x + b2sin2x

Watch Video Solution

11. Evaluate: ∫
π / 4
π / 6

1 + cotx

exsinx
dx

Watch Video Solution

12. Evaluate ∫
1
0
e - xdx

1 + ex

Watch Video Solution

13. Prove that ∫
102
0 (x - 1)(x - 2)(x - 100)

x
1

(x - 1) +
1

( x - 2 ) +
1

( x - 100 ) dx = 101! - 100!(

https://dl.doubtnut.com/l/_5Fgd3EBTnAhk
https://dl.doubtnut.com/l/_VL3uMSi8Vf9I
https://dl.doubtnut.com/l/_pDpdeZxOTmdM
https://dl.doubtnut.com/l/_FuclBeTGkQc1
https://dl.doubtnut.com/l/_eH6o2TV93voE


Watch Video Solution

14. Show that : ∫
1
0

logx
(1 + x)

dx = - ∫
1
0

log(1 + x)
x

dx

Watch Video Solution

15. If ∫
1
0

et

1 + t
dt = a,  then �nd the value of ∫

1
0

et

(1 + t)2dt in terms of a .

Watch Video Solution

16. Let f be a one to one continuous function such that f(2) = 3 and 

f(5) = 6. Given ∫
5
2f(x)dx = 17, then �nd the value of ∫

7
3f

- 1(x)dx.

Watch Video Solution

17. Evaluate: (lim)n→ ∞
1

√4n2 - 1
+

1

√4n2 - 22
+ +

1

√3n2( )

https://dl.doubtnut.com/l/_eH6o2TV93voE
https://dl.doubtnut.com/l/_495MhGjY8YGy
https://dl.doubtnut.com/l/_pniHvLoKrdjA
https://dl.doubtnut.com/l/_Qzf20ahY5v1W
https://dl.doubtnut.com/l/_Ik7hWzS9RWJW


Watch Video Solution

18. Lim n→ ∞
1

n2 ⋅ sec2 1

n2 +
2

n2 ⋅ sec2 4

n2 + ............. . +
1
n
⋅ sec21

Watch Video Solution

[ ( ) ( ) ]

19. Evaluate (lim)n →

∞

n

∑
k= 1

k

n2 + k2

Watch Video Solution

20. Evaluate the following limit: 

lim n→ ∞

∑n
r= 1√r∑h

r= 1
1

√r

∑n
r= 1r

Watch Video Solution

https://dl.doubtnut.com/l/_Ik7hWzS9RWJW
https://dl.doubtnut.com/l/_G1PmR3exKK1N
https://dl.doubtnut.com/l/_hugU0cMk2BLh
https://dl.doubtnut.com/l/_TPvlAzWe6GjL


21. Evaluate the following limit: 

lim n→ ∞
n !

nn
1 /n

Watch Video Solution

[ ]

22. Provethat4 ≤ ∫
3
1√3 + x2 ≤ 4√3

Watch Video Solution

23. IfI1 = ∫
1
02x ^ 2, I2 = ∫

1
02x ^ 3dx, I3 = ∫

2
1 ^ x2dx, I4 = ∫

2
12x ^ 3dx,  then

which of the following is/are ture?

a) I1 > I2 

(b) I2 > I2 

c)I3 > I4 

(d) I3 < I4

A. I1 > I2

https://dl.doubtnut.com/l/_9g6QDpAfPbXN
https://dl.doubtnut.com/l/_0YLz6AK37i0y
https://dl.doubtnut.com/l/_D2C1WRjH0s7H


B. I2 > I1

C. I3 > I4

D. I3 < I4

Answer: A::D

Watch Video Solution

24. IfII = ∫
π / 2
0 cos(sinx)dx, I2 = ∫

π
20 sin(cosx)d, andI3 = ∫

π
20 cosxdx,  then �nd

the order in which the values I1, I2, I3,  exist.

Watch Video Solution

25. Prove that `pi/6

Watch Video Solution

https://dl.doubtnut.com/l/_D2C1WRjH0s7H
https://dl.doubtnut.com/l/_PkdL1thqBPDI
https://dl.doubtnut.com/l/_8K9uz9h8RaTM


26. Evaluate ∫
π / 2
0 |sinx - cosx|dx.

Watch Video Solution

27. Evaluate: ∫
4
- 1f(x)dx = 4and∫

4
2(3 - f(x))dx = 7,  then �nd the value of 

∫
- 1
2 f(x)dx

.

Watch Video Solution

28. Evaluate ∫
5
1√x - 2√x - 1dx.

Watch Video Solution

29. Evaluate: ∫
3
- 1 tan - 1 x

x2 + 1
+ tan - 1 x2 + 1

x
dx

Watch Video Solution

( ( ) ( ))

https://dl.doubtnut.com/l/_Tpkc7cTtHNdR
https://dl.doubtnut.com/l/_jHPHFBab5L3O
https://dl.doubtnut.com/l/_FSxywSi9TEqC
https://dl.doubtnut.com/l/_YbaY20GZCkA0
https://dl.doubtnut.com/l/_3S7vJzgikTI9


30. Evaluate ∫
a
1x. a - logex dx, (a > 1).Here [. ] represents the greatest

integer function.

Watch Video Solution

[ ]

31. Evaluate ∫
e6

1
logx

3
dx,  where [.] denotes the greatest integer function.

Watch Video Solution

[ ]

32. Find the value of ∫
1
- 1 x2 + {x} dx, where[.]and{.} denote the greatest

function and fractional parts of x,  respectively.

Watch Video Solution

[ ]

33. Evaluate:- ∫
π
0[cotx]dx, where[.] denotes the greatest integer function.

Watch Video Solution

https://dl.doubtnut.com/l/_3S7vJzgikTI9
https://dl.doubtnut.com/l/_mFuAxIauWDnu
https://dl.doubtnut.com/l/_rkPfyQ3o7lTd
https://dl.doubtnut.com/l/_1qjg2iENjL42


34. Prove that ∫
x
0[t]dt =

[x]([x] - 1)
2

+ [x](x - [x]),  where [.] denotes the

greatest integer function.

Watch Video Solution

35. Evaluate: ∫
∞
0 2e - x dx, where[x] represents greatest integer function.

Watch Video Solution

[ ]

36. If f(a + b - x) = f(x),  then prove that ∫
b
axf(x)dx =

a + b
2 ∫

b
af(x)dx

.

Watch Video Solution

37. The value of the integral ∫
6
3

√x

√9 - x + √x
dx is

Watch Video Solution

https://dl.doubtnut.com/l/_o34hNCTr4jOo
https://dl.doubtnut.com/l/_DfZomx8bZM3f
https://dl.doubtnut.com/l/_PmovSw9aVmlH
https://dl.doubtnut.com/l/_PSJzqegBOWit
https://dl.doubtnut.com/l/_O5go4BjRzthq


38. Find the value of ∫
1
0

3
√2x3 - 3x2 - x + 1dx.

Watch Video Solution

39. Show that ∫
π
0fx(sinx)dx =

π
2 ∫

π
0f(sinx)dx

.

Watch Video Solution

40. Find the value of ∫
1
0x(1 - x)ndx

Watch Video Solution

41. If a continuous function f on [0, a] satis�es f(x)f(a - x) = 1, a > 0, then

�nd the value of ∫
a
0

dx
1 + f(x) .

Watch Video Solution

https://dl.doubtnut.com/l/_O5go4BjRzthq
https://dl.doubtnut.com/l/_tnB8gTeRv0f5
https://dl.doubtnut.com/l/_xbm6xcQTEuN1
https://dl.doubtnut.com/l/_icexDAPAGYLn


42. If fandg are continuous function on [0, a] satisfying 

f(x) = f(a - x)andg(x)(a - x) = 2,  then show that ∫
a
0f(x)g(x)dx = ∫

a
0f(x)dx

.

Watch Video Solution

43. Find the value of ∫
π / 2
0 sin2xlogtanxdx.

Watch Video Solution

44. The value of ∫
π
-π

cos2x

1 + ax
. dx,a>0 is

Watch Video Solution

45. Evaluate: ∫
π
0

xsinx

1 + cos2x
 dx

Watch Video Solution

https://dl.doubtnut.com/l/_ok4b0jXlyIrM
https://dl.doubtnut.com/l/_MGb1rTb9YPWa
https://dl.doubtnut.com/l/_JOeZjGKzighC
https://dl.doubtnut.com/l/_r6xOGYMbPqJb
https://dl.doubtnut.com/l/_GbGtVh2xxdI1


46. Evaluate ∫
π
0

xdx
1 + cosαsinx

,where 0 < α < π.

Watch Video Solution

47. Find the value of ∫
2π
0

1

1 + tan4x
dx

Watch Video Solution

48. ∫
2π
0 sin100xcos99xdx

Watch Video Solution

49. For Un = ∫
1
0x

n(2 - x)ndx; Vn = ∫
1
0x

n(1 - x)ndxn ∈ N,  which of the

following statement(s) is/are true? Un = 2nVn (b) Un = 2 -nVn Un = 22nVn

(d) Vn = 2 - 2nUn

Watch Video Solution

https://dl.doubtnut.com/l/_GbGtVh2xxdI1
https://dl.doubtnut.com/l/_4lDpr6jNSJKU
https://dl.doubtnut.com/l/_9EW2376x5RZo
https://dl.doubtnut.com/l/_mrt2l7mJFbLk
https://dl.doubtnut.com/l/_P27xu08vdCVp


50. Evaluate: ∫
π
0log(1 + cosx)dx

Watch Video Solution

51. Find the value of ∫
1
0 sin - 1x /x dx

Watch Video Solution

{( ) }

52. Evaluate ∫
0
- ∞

tet

√1 - e2t
dt

Watch Video Solution

53. If I1 = ∫
π
0xf sin3x + cos2x dx and

I2 = ∫
π
20 f sin3x + cos2x dx, thenrelateI1 and I2

Watch Video Solution

( )
( )

https://dl.doubtnut.com/l/_P27xu08vdCVp
https://dl.doubtnut.com/l/_lLdIX7CKLf9F
https://dl.doubtnut.com/l/_zBzMmzcrtupK
https://dl.doubtnut.com/l/_QgZNBdU6WVyF


54. Evaluate: ∫
π
2

-
π

2

sin2xcos2x(sinx + cosx)dx

Watch Video Solution

55. Evaluate: ∫
1
- 1

x3 + |x| + 1

x2 + 2|x| + 1
dx

Watch Video Solution

56. Evaluate the following: ∫
π
-π 1 - x2 sinxcos2xdx

Watch Video Solution

( )

57. Evaluate the following: ∫
1
- 1

sinx - x2

3 - |x|
dx

Watch Video Solution

https://dl.doubtnut.com/l/_v7hpLOes9jK5
https://dl.doubtnut.com/l/_pvgnCYwVSU1k
https://dl.doubtnut.com/l/_VOL3619bQ66C
https://dl.doubtnut.com/l/_7Txn3dSyeu6R


58. Evaluate the following: ∫
1 / 2
- 1 / 2cosxlog

1 - x
1 + x

dx

Watch Video Solution

59. ∫
-
π
2

-
3π
2

(π + x)3 + cos2(x + 3π) dx is equal to (A) 
π
4

- 1 (B) 
π4

32
 (C) 

π4

32
+
π
2

(D) 
π
2

Watch Video Solution

{ }

60. Evaluate: ∫
100
0 (x - [x]dx(where[.] represents the greatest integer

function).

Watch Video Solution

61. Evaluate: ∫
100π
0 √(1 - cos2x)dx

.

Watch Video Solution

https://dl.doubtnut.com/l/_sspX3LnfFQFr
https://dl.doubtnut.com/l/_picXU4Yu9jQ2
https://dl.doubtnut.com/l/_xor3yNwuU3zA
https://dl.doubtnut.com/l/_TKARF0Cg3A6T


62. If∫
nπ
0 f cos2x dx = k∫

π
0f cos2x dx, thenf ∈ dthevalueofk

Watch Video Solution

( ) ( )

63. Evaluate ∫
nπ+ t
0 (|cosx| + |sinx|)dx,  where nεN and tε[0, π /2].

Watch Video Solution

64. Find the value of : ∫
10
0 e2x - [ 2x ]d(x - [x])where[.] denotes the greatest

integer function).

Watch Video Solution

65. If f(x) is a function satisfying f(x + a) + f(x) = 0 for all x ∈ R and

positive constant a such that ∫
c+b
b f(x)dx is independent of b,  then �nd

the least positive value of ⋅

Watch Video Solution

https://dl.doubtnut.com/l/_P6cq0o3M3mJW
https://dl.doubtnut.com/l/_NrxLPohXd2RQ
https://dl.doubtnut.com/l/_FkEPebUPa55x
https://dl.doubtnut.com/l/_iXT1J9hs5XSQ


Watch Video Solution

66. Show that ∫
nπ+ v
0 |sinx|dx = 2n + 1 - cosv,  where n is a positive integer

and ,0 ≤ v < π

Watch Video Solution

67. If∫
x
π
3

√ 3 - sin2t dt + ∫
y
0costdt = 0, the ≠ valuate

dy
dx

Watch Video Solution

( )

68. Iff(x) = eg ( x )andg(x) = ∫
x
2

tdt

1 + t4
,  then �nd the value of f ′ (2)

Watch Video Solution

69. Evaluate ( lim )x→

4∫
x
4

(4t - f(t))
(x - 4)

dt

Watch Video Solution

https://dl.doubtnut.com/l/_iXT1J9hs5XSQ
https://dl.doubtnut.com/l/_PA8MwAYUjkFu
https://dl.doubtnut.com/l/_KDd2pMM7j0Oj
https://dl.doubtnut.com/l/_RCoY6masVbNY
https://dl.doubtnut.com/l/_y3m3Xlvyo536


70. Evaluate: (lim)x→
2

∫0xcost2dt
x

Watch Video Solution

71. Find the points of minima for f(x) = ∫
x
0t(t - 1)(t - 2)dt

Watch Video Solution

72. Find the equation of tangent to y = ∫
x3

x2
dt

√1 + t2
atx = 1.

Watch Video Solution

73. Iff(x) = ∫
x2

x2

16

sinxsin√θ

1 + cos2√θ
dθ,  then �nd the value of f ′ π

2

.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_y3m3Xlvyo536
https://dl.doubtnut.com/l/_0x4Ta6p4V4BV
https://dl.doubtnut.com/l/_1x3UyPP42wG2
https://dl.doubtnut.com/l/_kMT8PflmLu05
https://dl.doubtnut.com/l/_4dIZwchblcTE
https://dl.doubtnut.com/l/_9KQ90cBLkuf9


74. Let f(x) be a continuous and di�erentiable function such that 

f(x) = ∫
x
0sin t2 - t + x dt

.
Thenprovethatfx + f(x) = cosx2 + 2xsinx2

Watch Video Solution

( )

75. Let f(x) be a di�erentiable function satisfying 

f(x) = ∫
x
0e

2tx - t2 cos(x - t)dt, then �nd the value of f′ ′ (0).

Watch Video Solution

( )

76. If∫
1
0
etdt
t + 1

= a, the ≠ valuate∫
b
b - 1

e - tdt
t - b - 1

Watch Video Solution

77. If f(x) = ∫
x
1(logt) 1 + t + t2 dt∀x ≥ 1, then prove that f(x) = f

1
x

.

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_9KQ90cBLkuf9
https://dl.doubtnut.com/l/_PcunJYaFARGA
https://dl.doubtnut.com/l/_cGPfWGW9CBTC
https://dl.doubtnut.com/l/_04c78ymSdiaN


78. f(x) = ∫
x
1

tan - 1(t)
t

dt∀x ∈ R + , thenf ∈ dthevalueof f e2 - f
1

e2

Watch Video Solution

( ) ( )

79. Evaluate: ∫√2 + 1
√2 - 1

x2 - 1

x2 + 1 2
dx

Watch Video Solution

( )
( )

80. Evaluate: ∫
e - 1
0

x2 + 2x - 1
2

x + 1
dx + ∫

e
1xlogxe

x2 - 2

2 dx

Watch Video Solution

81. Find the value of ∫
2
1
2
e x -

1
x dx.

Watch Video Solution

| |

https://dl.doubtnut.com/l/_RObJZaJsJBGE
https://dl.doubtnut.com/l/_FfrtjzzMAdty
https://dl.doubtnut.com/l/_AtxHQSvRhjSt
https://dl.doubtnut.com/l/_bGOgbh70askC


82. If I1 = ∫
1
0

dx

ex(1 + x)
 and I2 = ∫

π / 4
0

etan7θsinθ

2 - tan2θ cos3θdθ
,then �nd the value

of 
l1
l2

.

Watch Video Solution

( )

83. If IK = ∫
e
1(1nx)kdx k ∈ I + dx k ∈ I + ,  then �nd the value of I4

.

Watch Video Solution

( ) ( )

84. Given Im = ∫
e
1(logx)mdx,then prove that

Im
1 - m

+ mIm - 2 = e

Watch Video Solution

85. If In = ∫
π
0x

nsinxdx, then �nd the value of I5 + 20I3.

Watch Video Solution

https://dl.doubtnut.com/l/_bGOgbh70askC
https://dl.doubtnut.com/l/_fWsGpBDfiqHX
https://dl.doubtnut.com/l/_3Uw4XorqTkCh
https://dl.doubtnut.com/l/_mhDklbeI4nAO
https://dl.doubtnut.com/l/_ZwmQI3h6ix4a


86. If L(m, n) = ∫
1
0t
m(1 + t)n, dt, then prove that  

L(m, n) =
2n

m + 1
-

n
m + 1

L(m + 1, n - 1)

Watch Video Solution

87. IfIn = ∫
1
0x

n tan - 1x dx, thenprovethat (n + 1)In + (n - 1)In - 2 = -
1
n

+
π
2

Watch Video Solution

( )

88. IfIm ,n = ∫
π

20 sinmxcosnxdx,  Then show that 

Im ,n =
m - 1
m + n

Im - 2 ,n(m, n ∈ N) Hence, prove that

Im ,n = f(x) =
(n - 1)(n - 3)(m - 5)(n - 1)(n - 3)(n - 5)

(m + n)(m + n - 2)(m + n - 4)
π
4

 when both m and n

are even 

(m - 1)(m - 3)(m - 5)(n - 1)(n - 3)(n - 5)
(m + n)(m + n - 2)(m + n - 4)

Watch Video Solution

{

}

https://dl.doubtnut.com/l/_ZwmQI3h6ix4a
https://dl.doubtnut.com/l/_rkQTtqcggYb2
https://dl.doubtnut.com/l/_K92nSbYrymDT
https://dl.doubtnut.com/l/_sVPeImPG8MAO


Scq Type

1. Let f(x) = lim n→ ∞
1
n x +

1
n

2
+ x +

2
n

2
+ ………. + x +

n - 1
n

2
  

Then the minimum value of f(x) is

A. 1/4

B. 1/6

C. 1/9

D. 1/12

Answer: D

Watch Video Solution

(( ) ( ) ( ) )

https://dl.doubtnut.com/l/_sVPeImPG8MAO
https://dl.doubtnut.com/l/_LjphfKPiz2re


2. IfSn =
1

1 + √n
+

1

2 + √2n
+ +

1

n + √n2
, then( lim )n→ ∞Sn is equal to

(a)log 2 (b) log4 (c)log 8 (d) none of these

A. log2

B. log4

C. log8

D. none of these

Answer: B

Watch Video Solution

[ ]

3. The value of (lim)n →
∞

4n

∑
r= 1

√n

√r 3√r + √n 2
 is equal to 

1
35

 (b) 
1
4

 (c) 
1
10

 (d) 

1
5

A. 
1
35

( )

https://dl.doubtnut.com/l/_WhbKMZXmwe6U
https://dl.doubtnut.com/l/_m4BxID6mCLAk


B. 
1
14

C. 
1
10

D. 
1
5

Answer: C

Watch Video Solution

4. The value of

lim n→ ∞

12 + 22 + ……… + n2 13 + 23 + ………. + n3 14 + 24 + …………

15 + 25 + ………… + n5 2

is equal to

A. 
3
5

B. 
4
5

C. 
2
5

D. 
1
5

( )( ) (
( )

https://dl.doubtnut.com/l/_m4BxID6mCLAk
https://dl.doubtnut.com/l/_mQmrjv9bi3My


Answer: A

Watch Video Solution

5. Thevalueof( lim )n →

∞ tan
π
2n

tan(2π)
2n

.
tan(nπ)

2n

1 /n

is e (b) e2 (c) 1 (d) e3

A. e

B. e2

C. 1

D. e3

Answer: C

Watch Video Solution

[ ]

6. ∫
2 +a
2 -a f(x)dx is equal to [where f(2 - α) = f(2 + α)∀α ∈ R 

(a) 2∫
2 +a
2 f(x)dx (b) 2∫

a
0f(x)dx (c) 2∫

2
2f(x)dx (d) none of these

https://dl.doubtnut.com/l/_mQmrjv9bi3My
https://dl.doubtnut.com/l/_DhB8fwTh2ecY
https://dl.doubtnut.com/l/_FwvbzHcLRZje


A. 2∫
2 +a
2 f(x)dx

B. 2∫
a
0f(x)dx

C. 2∫
2
2f(x)dx

D. none of these

Answer: A

Watch Video Solution

7. If f(x) = min ({x}, { - x})x ∈ R, where {x} denotes the fractional part of

x, then ∫
100
- 100f(x)dx is

A. (a) 50

B. (b) 100

C. (c) 200

D. (d) none of these

Answer: A

https://dl.doubtnut.com/l/_FwvbzHcLRZje
https://dl.doubtnut.com/l/_JIZDS2J09Agq


Watch Video Solution

8. Which of the following is incorrect ?

A. (a) ∫
b+ c
a+ cf(x)dx = ∫

b
af(x + c)dx

B. (b) ∫
bc
acf(x)dx = c∫

b
af(cx)dx

C. (c) ∫
a
-af(x)dx =

1
2 ∫

a
-af(x) + f( - x)dx

D. (d) none of these

Answer: D

Watch Video Solution

9. ∫ 1 / 2 − 1 int(e^x(2-x^2)dx)/((1-x)sqrt(1-x^2))

A. 
√e

2 √3 + 1

B. 
√3e

2

( )

https://dl.doubtnut.com/l/_JIZDS2J09Agq
https://dl.doubtnut.com/l/_hxooc3gKfWAf
https://dl.doubtnut.com/l/_JhgABwYC7sKI


C. √3e

D. 
e
3

Answer: C

Watch Video Solution

√

10. If∫
x
log2

dy

√ey - 1
=

π
6

, then x is equal to  

(a)4 (b) 1n 8 (c) 1n 4 (d) none of these

A. 4

B. In8

C. In4

D. none of these

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_JhgABwYC7sKI
https://dl.doubtnut.com/l/_neFOYu14G8O2


11. evaluvate ∫
5
5
2

25 - x2 3

x4 dx(A)pi/6(b)(2pi)/3(5pi)/6(d)pi/3`

A. 
π
6

B. 
2π
3

C. 
5π
6

D. 
π
3

Answer: D

Watch Video Solution

√( )

12. If f(x) satis�es the condition of Rolle's theorem in [1, 2], then ∫
2
1f′ (x)dx

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

A. 1

B. 3

C. 0

https://dl.doubtnut.com/l/_LGPohmMqjrDe
https://dl.doubtnut.com/l/_HqJoPdJVQ5HS


D. none of these

Answer: C

Watch Video Solution

13. The value of the integral ∫
log5
0

ex√ex - 1

ex + 3
dx

A. 3 + 2π

B. 4 - π

C. 2 + π

D. none of these

Answer: B

Watch Video Solution

14. The value of the integral ∫
1
0

dx

x2 + 2xcosα + 1
, 0 < α < π is

https://dl.doubtnut.com/l/_HqJoPdJVQ5HS
https://dl.doubtnut.com/l/_S1ydPYxfNiTN
https://dl.doubtnut.com/l/_TxjaPDLZGTFI


A. sinα

B. αsinα

C. 
α

sinα

D. 
α
2

sinα

Answer: C

Watch Video Solution

15. ∫
∞
0

dx

x + √x2 + 1
3

is equal to (a)
3
8

 (b) 
1
8

 (c) -
3
8

 (d) none of these

A. 
3
8

B. 
1
8

C. -
3
8

D. none of these

Answer: A

[ ]

https://dl.doubtnut.com/l/_TxjaPDLZGTFI
https://dl.doubtnut.com/l/_CuyXKQm3iKNa


Watch Video Solution

16. If f(y) = ey, g(y) = y, y > 0, and F(t) = ∫
t
0f(t - y)g(y)dy, then

A. F(t) = et - (1 + t)

B. F(t) = tet

C. F(t) = te - t

D. F(t) = 1 - et(1 + t)

Answer: A

Watch Video Solution

17. If P(x) is a polynomial of the least degree that has a maximum equal to

6 at x = 1, and a minimum equalto 2 at x = 3,then ∫
1
0P(x)dx equals:

A. 
17
4

B. 
13
4

https://dl.doubtnut.com/l/_CuyXKQm3iKNa
https://dl.doubtnut.com/l/_TZUpDKSEpjin
https://dl.doubtnut.com/l/_3iyjWaBCHSju


C. 
19
4

D. 
5
4

Answer: C

Watch Video Solution

18. The numbers of possible continuous f(x) de�ned in [0, 1] for which

I1 = ∫
1
0f(x)dx = 1, I2 = ∫

1
0xf(x)dx = 2, I3 = ∫

1
0x

2f(x)dx = 4is /are 1 (b) ∞ (c) 2

(d) 0

A. 1

B. ∞

C. 2

D. 0

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_3iyjWaBCHSju
https://dl.doubtnut.com/l/_RZj98qdrozK6


19. Suppose that F (x) is an antiderivative of f(x) =
sinx
x

, x > 0 , then

∫
3
1

sin2x
x dx can be expressed as

A. F(6) - F(2)

B. 
1
2 (F(6) - F(2))

C. 
1
2 (F(3) - F(1))

D. 2(F(6) - F(2))

Answer: A

Watch Video Solution

20. ∫
0

-
π

3
cot - 1 2

2cosx - 1 + cot - 1 cosx -
1
2 dx is equal to 

π2

6  (b) 
π2

3  (c) 

π2

8
 (d) 

3π2

8

A. 
π2

6

[ ( ) ( )]

https://dl.doubtnut.com/l/_RZj98qdrozK6
https://dl.doubtnut.com/l/_CEP8SReZrBmi
https://dl.doubtnut.com/l/_71MBvwwPDD6f


B. 
π2

3

C. 
π2

8

D. 
3π2

8

Answer: A

Watch Video Solution

21. Evaluate the de�nite integrals ∫
π / 4
0

sinx + cosx

25 - 16(sinx - cosx)2dx

Watch Video Solution

22. ∫
1
- 1

e -
1

x

x2 1 + e -
2

x

dx is equal to :

A. 
π
2

- 2tan - 1e

B. 
π
2

- 2cot - 1e

( )

https://dl.doubtnut.com/l/_71MBvwwPDD6f
https://dl.doubtnut.com/l/_Mqv9YwG2ZcKt
https://dl.doubtnut.com/l/_UrNbcUvLpsmc


C. 2tan - 1e

D. π - 2tan - 1e

Answer: D

Watch Video Solution

23. If ∫
∞
0

sinx
x

dx =
π
2

, then ∫
∞
0

sin3x
x

dx is equal to

A. π /2

B. π /4

C. π /6

D. 3π /2

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_UrNbcUvLpsmc
https://dl.doubtnut.com/l/_A8vCiHx1xOrj


24. The range of the function f(x) = ∫
1
- 1

sinxdt

1 + 2tcosx + t2
 is

A. -
π
2 ,

π
2

B. [0, π]

C. {0, π}

D. -
π
2 ,

π
2

Answer: D

Watch Video Solution

[ ]

{ }

25. If the function f : [0, 8] → R is di�erentiable, then for 0 < α < 1 and 

0 < β < 2, ∫
8
0f(t)dt is equal to

A. 3 α3f α2 + β2f β2

B. 3 α3f(α) + β3f(β)

C. 3 α2f α3 + β2f β3

[ ( ) ( )]
[ ]
[ ( ) ( )]

https://dl.doubtnut.com/l/_1uOnqkcgXijA
https://dl.doubtnut.com/l/_L8tjEzhX2Nmr


D. 3 α2f α2 + β2f β2

Answer: C

Watch Video Solution

[ ( ) ( )]

26. If f(x) = x5 + 5x - 1 then ∫
41
5

dx

f - 1(x) 5 + 5f - 1(x)
 equals

A. 0

B. loge3

C. loge4

D. loge6

Answer: D

Watch Video Solution

( )

https://dl.doubtnut.com/l/_L8tjEzhX2Nmr
https://dl.doubtnut.com/l/_pdtuHAb048zw


27. Let f(0) = 0and∫
2
0f

′ (2t)ef ( 2t )dt = 5. thenvalueoff(4)is log 2 (b) log 7 (c)

log 11 (d) log 13

A. log2

B. log7

C. log11

D. log13

Answer: C

Watch Video Solution

28. If f(x) = cos tan - 1x , then the value of the integral ∫
1
0xf′ ′ (x)dx is

A. 
3 - √2

2

B. 
3 + √2

2

C. 1

( )

https://dl.doubtnut.com/l/_mzsJ2WUs8477
https://dl.doubtnut.com/l/_mXVsQOqTlhoP


D. 1 -
3

2√2

Answer: D

Watch Video Solution

29. The equation of the curve is y = f(x)
.
 The tangents at 

[1, f(1), [2, f(2)], and[3, f(3)] make angles 
π
6 ,

π
3 , and

π
4 ,  respectively, with the

positive direction of x-axis. Then the value of ∫
3
2f

′ (x)f ′ ′dx + ∫
3
1f

′ ′dx is

equal to -
1

√3
 (b) 

1

√3
 (e) 0 (d) none of these

A. -1 /√3

B. 1/√3

C. 0

D. none of these

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_mXVsQOqTlhoP
https://dl.doubtnut.com/l/_8kGhQ27pcEzQ


30. The value of ∫
e
1

tan - 1x
x

+
logx

1 + x2 dxis tane (b) tan - 1e tan - 1 1
e

 (d)

none of these

A. tane

B. tan - 1e

C. tan - 1(1 /e)

D. none of these

Answer: B

Watch Video Solution

( ) ( )

31. If f(π) = 2 and ∫
π
0(f(x) + f′ ′ (x))sinxdx = 5, then f(0) is equal to ( it is given

that f(x) is continuous in [0, π])

A. 7

https://dl.doubtnut.com/l/_8kGhQ27pcEzQ
https://dl.doubtnut.com/l/_mFNWaKSvsYou
https://dl.doubtnut.com/l/_9gdqhigWJyuo


B. 3

C. 5

D. 1

Answer: B

Watch Video Solution

32. If ∫
2
1e

x2
dx = a, then∫

e4

e √1nxdx is equal to (a)2e4 - 2e - a (b) 2e4 - e - a (c)

2e4 - e - 2a (d) e4 - e - a

A. 2e4 - 2e - a

B. 2e4 - e - a

C. 2e4 - e - 2a

D. e4 - e - a

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_9gdqhigWJyuo
https://dl.doubtnut.com/l/_WNasVt2uSw5Z


33. If f(x) is continuous for all real values of x,  then 

n

∑
r= 1

∫
1
0f(r - 1 + x)dxis

equal to (a)∫
n
0f(x)dx (b) ∫

1
0f(x)dx (c)∫

1
0f(x)dx (d) (n - 1)∫

1
0f(x)dx

A. ∫
n
0f(x)dx

B. ∫
1
0f(x)dx

C. n∫
1
0f(x)dx

D. (n - 1)∫
1
0f(x)dx

Answer: A

Watch Video Solution

34. The value of ∫
2
0 3x2 − 1 dx

A. 1 - cosα

B. 1 + cosα

( )

https://dl.doubtnut.com/l/_WNasVt2uSw5Z
https://dl.doubtnut.com/l/_G3RvEGwr4uz9
https://dl.doubtnut.com/l/_zWDfgxMLmQ1o


C. 1

D. cosα

Answer: C

Watch Video Solution

35. f(x) is a continuous function for all real values of x and satis�es 

∫
n+ 1
n f(x)dx =

n2

2
∀n ∈ I

.
 Then ∫

5
- 3f(|x|)dx is equal to 

19
2

 (b) 
35
2

 (c) 
17
2

 (d)

none of these

A. 19/2

B. 35/2

C. 17/2

D. none of these

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_zWDfgxMLmQ1o
https://dl.doubtnut.com/l/_ICArVDvcCBYF


36. If f(x) = ∫
x
- 1|t|dt, then for any x ≥ 0, f(x) equals

A. 
1
2

1 - x2

B. 
1
2
x2

C. 
1
2

1 + x2

D. none of these

Answer: C

Watch Video Solution

( )

( )

37. If a > 0 and A = ∫
a
0cos - 1xdx,  and  

∫
a
-a cos - 1x - sin - 1√1 - x2 dx = πa - λA. Then λ is

A. 0

B. 2

C. 3

( )

https://dl.doubtnut.com/l/_ICArVDvcCBYF
https://dl.doubtnut.com/l/_rBvhiiV9fst6
https://dl.doubtnut.com/l/_V5du7teSN8Xf


D. none of these

Answer: B

Watch Video Solution

38. The value of ∫
a
1[x]f ′ (x)dxf ′ (x)dx, wherea > 1, and[x] denotes the

greatest integer not exceeding x,  is  

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}

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

B. [a]f(a) - (f(1) + f(2)) + ………. . + f([a]))

C. [a]f([a]) - (f(1) + f(2) + ………. . + f(a))

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

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_V5du7teSN8Xf
https://dl.doubtnut.com/l/_qOxVZ8zzw3mp


39. ∫
10
3 [log[x]]dx is equal to (where [.] represents the greatest integer

function)

A. 9

B. 16 - e

C. 10

D. 10 + e

Answer: A

Watch Video Solution

40. ∫
2
- 1

[x]

1 + x2 dx, where [.] denotes the greatest integer function, is

equal to

A. -2

[ ]

https://dl.doubtnut.com/l/_qOxVZ8zzw3mp
https://dl.doubtnut.com/l/_jvU1d3wKO8Ft
https://dl.doubtnut.com/l/_rYGa8PP92ftm


B. -1

C. zero

D. none of these

Answer: B

Watch Video Solution

41. The value of ∫
1
- 2 x 1 + cos

πx
2

+ 1 dx,  where [.] denotes greatest

integer function is

A. 1

B. 1/2

C. 2

D. none of these

Answer: C

Watch Video Solution

[ [ ( )] ]

https://dl.doubtnut.com/l/_rYGa8PP92ftm
https://dl.doubtnut.com/l/_bXKZ08EcDXIy


42. The value of ∫
2π
0 [2sinx]dx, where [. ] represents the greatest integral

functions, is

A. 
-5π
3

B. -π

C. 
5π
3

D. -2π

Answer: B

Watch Video Solution

43. I1 = ∫
π
20

sinx - cosx
1 + sinxcosx

dx, I2 = ∫
2π
0 cos6dx,  

I3 = ∫
π
2

-
π

2

sin3xdx, I4 = ∫
1
0In

1
x

- 1 dx. Then

A. I2 = I3 = I4 = 0, I1 ≠ 0

( )

https://dl.doubtnut.com/l/_bXKZ08EcDXIy
https://dl.doubtnut.com/l/_6lsUdnDSt8qz
https://dl.doubtnut.com/l/_WVbiJ8aTBTNV


B. I1 = I2 = I3 = 0, I4 ≠ 0

C. I1 = I3 = I4 = 0, I2 ≠ 0

D. I1 = I2 = I3 = 0, I4 ≠ 0

Answer: C

Watch Video Solution

44. Given ∫
π / 2
0

dx
1 + sinx + cosx

= A. Then the value of the de�nite integral 

∫
π / 2
0

sinx
1 + sinx + cosx dx is equal to

A. 
1
2A

B. 
π
2 - A

C. 
π
4 -

1
2A

D. 
π
2 + A

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_WVbiJ8aTBTNV
https://dl.doubtnut.com/l/_NKXiZK4F109q


45. I fI1 = ∫
101
- 100

dx

5 + 2x - 2x2 1 + e2 - 4x

andI2 = ∫
101
- 100

dx

5 + 2x - 2x2 , then
I1

I2
i s 2 (b) 

1
2

 (c) 1 (d) -
1
2

A. 2

B. 
1
2

C. 1

D. -
1
2

Answer: B

Watch Video Solution

( )( )

46. ∫
∞
0

xdx

(1 + x) 1 + x2

A. 
π
4

( )

https://dl.doubtnut.com/l/_NKXiZK4F109q
https://dl.doubtnut.com/l/_gd8jjLAfjwWq
https://dl.doubtnut.com/l/_Xd7v1NtEfdxB


B. 
π
2

C. π

D. none of these

Answer: A

Watch Video Solution

47. Q. ∫
π
0e

cos2x cos3(2n + 1)xdx, n ∈ I

A. π

B. 1

C. 0

D. none of these

Answer: C

Watch Video Solution

(

https://dl.doubtnut.com/l/_Xd7v1NtEfdxB
https://dl.doubtnut.com/l/_F8TxZ7U2tJ8q
https://dl.doubtnut.com/l/_3FycwgaC2nvO


48. Let f be a positive function. If I1 = ∫
k
1 - kxf[x(1 - x)] dx and 

I2 = ∫
k
1 - kf[x(1 - x)] dx,  where 2k - 1 > 0.  Then 

I1

I2
 is

A. 2

B. k

C. 
1
2

D. 1

Answer: C

Watch Video Solution

49. If f(x) =
ex

1 + ex
, I1 = ∫

f (a )
f ( -a ) xg(x(1 - x)dx and I2 = ∫

f (a )
f ( -a ) g(x(1 - x))dx,

then the value of 
I2

I1
 is (a) -1 (b) -2 (c) 2 (d) 1

A. -1

B. -2

https://dl.doubtnut.com/l/_3FycwgaC2nvO
https://dl.doubtnut.com/l/_UrNxxidI5e09


C. 2

D. 1

Answer: C

Watch Video Solution

50. The value of ∫
2
1

x2 + 1

x4 - x2 + 1
log 1 + x -

1
x

dx is

A. 
π
8

loge2

B. 
π
2

loge2

C. -
π
2

loge2

D. none of these

Answer: A

Watch Video Solution

( )

https://dl.doubtnut.com/l/_UrNxxidI5e09
https://dl.doubtnut.com/l/_ysH1xmk8vAT0


51. The value of the de�nite integral ∫
π
20 √tanxdx is √2π (b) 

π

√2
 2√2π (d) 

π

2√2

A. √2π

B. 
π

√2

C. 2√2π

D. 
π

2√2

Answer: B

Watch Video Solution

52. f(x) > 0∀x ∈ R and is bounded. If 

lim n→ ∞ ∫
a
0

f(x)dx
f(x) + f(a - x)

+ a∫
2a
a

f(x)dx
f(x) + f(3a - x)

+a2∫
3a
2a

f(x)dx
f(x) + f(5a - x)

+ ... + an - 1∫
na
(n - 1 ) a

f(x)dx
f(x) + f[(2n - 1)a - x]

= 7/5

(where a < 1),  then a is equal to

[
]

https://dl.doubtnut.com/l/_9ljFkUatCchC
https://dl.doubtnut.com/l/_YMWSVdJADXdr


A. 
2
7

B. 
1
7

C. 
14
19

D. 
9
14

Answer: C

Watch Video Solution

53. If∫
1
0cot - 1 1 - x + x2 dx = λ∫

1
0tan - 1xdx, thenλisequa < o 1 (b) 2 (c) 3 (d) 4

A. 1

B. 2

C. 3

D. 4

Answer: B

Watch Video Solution

( )

https://dl.doubtnut.com/l/_YMWSVdJADXdr
https://dl.doubtnut.com/l/_fJjerEj6tFhJ


54. The value of the de�nite integral ∫
1
- 1(1 + x)1 / 2(1 - x)3 / 2dx equals

A. π

B. 
3π
4

C. 
π
4

D. 
π
2

Answer: D

Watch Video Solution

55. The value of the integral ∫
5π / 4
- 3π / 4

(sinx + cosx)

ex -π / 4 + 1
dx is

A. 0

B. 1

C. 2

https://dl.doubtnut.com/l/_fJjerEj6tFhJ
https://dl.doubtnut.com/l/_sx4XEdhZgOa0
https://dl.doubtnut.com/l/_y8rKZ1S8VYuR


D. none of these

Answer: A

Watch Video Solution

56. I1 = ∫
π
20 ln(sinx)dx, I2 = ∫

π / 4
-π / 4ln(sinx + cosx)dx. Then

A. I1 = 2I2

B. I2 = 2I1

C. I1 = 4I2

D. I2 = 4I1

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_y8rKZ1S8VYuR
https://dl.doubtnut.com/l/_jFVToRAJ0kbm


57. IfI1 = ∫
π
20

cos2x

1 + cos2x
dx, I2 = ∫

π
20

sin2x

1 + sin2x
dx

I3 = ∫
π

20
1 + 2cos2xsin2x

4 + 2cos2xsin2x
dx, then I1 = I2 > I3 (b) I3 > I1 = I2 I1 = I2 = I3 (d)

none of these

A. I1 = I2 > I3

B. I3 > I1 = I2

C. I1 = I2 = I3

D. none of these

Answer: C

Watch Video Solution

58. Evaluate : ∫
π

20
xsinxcosx

sin4x + cos4x
 dx

A. 
π2

2

B. 
π2

4

https://dl.doubtnut.com/l/_42m47KWoGNV6
https://dl.doubtnut.com/l/_vLcvt4GKAZrz


C. 
π2

8

D. 
π2

16

Answer: D

Watch Video Solution

59. For xεR, and a continuous function f let I1 = ∫
1 + cos2t
sin2t xf{x(2 - x)}dx and 

I2 = ∫
1 + cos2t
sin2t f{x(2 - x)}dx.  

Then 
I1

I2
 is

A. -1

B. 1

C. 2

D. 3

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_vLcvt4GKAZrz
https://dl.doubtnut.com/l/_nEH1a58dRQ09


60. If∫
3π
4-π

e
π

4dx

ex + e
π

4 (sinx + cosx) = k∫
π

2
-
π

2
secxdx, thenthevalueofkis

 
1
2

 (b) 
1

√2

(c) 
1

2√2
 (d) -

1

√2

A. 
1
2

B. 
1

√2

C. 
1

2√2

D. -
1

√2

Answer: C

Watch Video Solution

( )

61. The value of the de�nite integral

∫
4
2x(3 - x)(4 + x)(6 - x)(10 - x) + sinx dxequals cos2 + cos4 (b) cos2 - cos4

sin2 + sin4 (d) sin2 - sin4

)

https://dl.doubtnut.com/l/_nEH1a58dRQ09
https://dl.doubtnut.com/l/_87pl731aWpb3
https://dl.doubtnut.com/l/_MzX5iX0ifvkB


A. cos2 + cos4

B. cos2 - cos4

C. sin2 + sin4

D. sin2 - sin4

Answer: B

Watch Video Solution

62. IfI = ∫
20π
- 20π|sinx|[sinx]dx(where[.] denotes the greatest integer

function), then the value of I is -40 (b) 40 (c) 20 (d) -20

A. -40

B. 40

C. 20

D. -20

Answer: A

https://dl.doubtnut.com/l/_MzX5iX0ifvkB
https://dl.doubtnut.com/l/_5uA3oj2qqi4I


Watch Video Solution

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

g is decreasing, then ∫
1
0f(x)[g(x) - g(1 - x)]dx 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

Answer: A

Watch Video Solution

64. Evaluate : ∫
π
0

xtanx
secx + tanx

dx

A. 
π2

4

https://dl.doubtnut.com/l/_5uA3oj2qqi4I
https://dl.doubtnut.com/l/_VF2bWNQclVur
https://dl.doubtnut.com/l/_fW6KXwoQ6hiH


B. 
π2

2

C. 
3π2

2

D. 
π2

3

Answer: A

Watch Video Solution

65. If f(x) = ∫
π
0

tsintdt

√1 + tan2xsin2t
 for 0 < x <

π
2

 then

A. f 0 + = - π

B. f
π
4

=
π2

8

C. f is continuous and di�erntiable in 0,
π
2

D. f is continuous but not di�erentiable in 0,
π
2

Answer: C

Watch Video Solution

( )

( )
( )

( )

https://dl.doubtnut.com/l/_fW6KXwoQ6hiH
https://dl.doubtnut.com/l/_EHsRbDbgqaXh


66. about to only mathematics

A. 38

B. 37

C. 39

D. none of these

Answer: B

Watch Video Solution

67. The value of ∫
4π
0 loge 3sinx + 3√3cosx dx then the value of I is equal to

A. πloge3

B. 2πloge3

C. 4πloge3

| |

https://dl.doubtnut.com/l/_EHsRbDbgqaXh
https://dl.doubtnut.com/l/_eYrq4Ww6yCaA
https://dl.doubtnut.com/l/_Yf17EbWX7fXd


D. 8πloge3

Answer: C

Watch Video Solution

68. The value of ∫
π
0

|x|sin2x
1 + 2|cosx|sinx

dx is equal to

A. π /4

B. π /2

C. π

D. 2π

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_Yf17EbWX7fXd
https://dl.doubtnut.com/l/_DAUjYmxkYfNp


69. The value f the integral ∫
π
-πsinmxsinnxdx,  for m ≠ n(m, n ∈ I), is 0 (b) π

(c) 
π
2

 (d) 2π

A. 0

B. π

C. π /2

D. 2π

Answer: A

Watch Video Solution

70. If f(x) and g(x) are continuous functions, then 

∫
In ( 1 / λ )
Inλ

f x2 /4 [f(x) - f( - x)]

g x2 /4 [g(x) + g( - x)]
dx is

A. depenent on λ

B. a non zero constant

( )
( )

https://dl.doubtnut.com/l/_HIxFNNK4RU5o
https://dl.doubtnut.com/l/_qCLVBDJyPsT1


C. zero

D. none of these

Answer: C

Watch Video Solution

71. The value of ∫
1
0

tan - 1 x

x+ 1

tan - 1 1 + 2x - 2x2

2

dx is

A. 1/4

B. 1/2

C. 1

D. 2

Answer: B

Watch Video Solution

( )
( )

https://dl.doubtnut.com/l/_qCLVBDJyPsT1
https://dl.doubtnut.com/l/_nUAEFs5pvFKK


72. ∫
π
2

-
π
2

e | sinx | cosx

1 + etanx
dx is equal to e + 1 (b) 1 - e e - 1 (d) none of these

A. e + 1

B. 2e

C. e - 1

D. e - 2

Answer: C

Watch Video Solution

( )

73. Evaluate the following de�nite integral: ∫
π
-π

2x(1 + sinx)

1 + cos2x
dx

A. π

B. π2

C. 2π2

https://dl.doubtnut.com/l/_nUAEFs5pvFKK
https://dl.doubtnut.com/l/_s3TB11dEUQ2M
https://dl.doubtnut.com/l/_IETZOads7kug


D. π2 /2

Answer: B

Watch Video Solution

74. [ The value of ∫
π
-π

999

∑
r= 0

cosrx 1 +

999

∑
r= 1

sinrx dx, is [ (1) 2 pi, (2) 999 pi, (3)

0]]

A. 2π

B. 999π

C. 0

D. π

Answer: A

Watch Video Solution

( )

https://dl.doubtnut.com/l/_IETZOads7kug
https://dl.doubtnut.com/l/_YoTSun7jL3Bq
https://dl.doubtnut.com/l/_v9H3POck9Ckm


75. Let T > 0 be a �xed real number. Suppose f is continuous function

such that for all x ∈ R, f(x + T) = f(x)
.
 If I = ∫

T
0 f(x)dx,  then the value of 

∫
3 + 3T
3 f(2x)dx is 

3
2
I (b) 2I (c) 3I (d) 6I

A. 
3
2
I

B. 2I

C. 3I

D. 6I

Answer: C

Watch Video Solution

76. ∫
4
1(x - 0. 4)dxequals where{x}isa

t
i
onalpartof(x) (a) 13 (b) 6.3 (c) 1.5 (d) 7.5

A. 13

B. 6.3

C. 1.5

(

https://dl.doubtnut.com/l/_v9H3POck9Ckm
https://dl.doubtnut.com/l/_tzSLXWucUdsF


D. 7.5

Answer: C

Watch Video Solution

77. The value of ∫
x
0[cost]dt, x ∈ (4n + 1)

π
2

, (4n + 3)
π
2

andn ∈ N,  is equal

to where [.] represents greatest integer function. 
π
2

(2n - 1) - 2x

π
2 (2n - 1) + x 

π
2 (2n + 1) - x (d) 

π
2 (2n + 1) + x

A. 
π
2 (2n - 1) - 2x

B. 
π
2 (2n - 1) + x

C. 
π
2 (2n + 1) - x

D. 
π
2 (2n + 1) + x

Answer: C

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_tzSLXWucUdsF
https://dl.doubtnut.com/l/_8i5wh7ib0ibx


78. Evaluate ∫
2π
o [sinx]dx, where [. ] denotes the greatest integer function.

A. 4n - cosx

B. 4n - sinx

C. 4n + 1 - cosx

D. 4n - 1 - cosx

Answer: C

Watch Video Solution

79. ∫
x
0

2t

2 [ t ] dt, where[.] denotes the greatest integer function and x ∈ R +  ,

is equal to

A. 
1

1n2 [x] + 2 { x } - 1

B. 
1

1n2 [x] + 2 { x }

C. 
1

1n2 [x] - 2 { x }

( )
( )
( )

https://dl.doubtnut.com/l/_XO3uH4jQhHqh
https://dl.doubtnut.com/l/_sSgEOm1TwjgU


D. 
1

1n2
[x] + 2 { x } + 1

Answer: A

Watch Video Solution

( )

80. f is an odd function, It is also known that f(x) is continuous for all

values of x and is periodic with period 2. If g(x) = ∫
x
0f(t)dt,  then (a)

g(x)isodd (b) g(n) = 0, n ∈ N (c)g(2n) = 0, n ∈ N (d) g(x) is non-periodic

A. g(x) is odd

B. 2(n) = 0, nεN

C. g(2n) = 0, nεN

D. g(x) is non-periodic

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_sSgEOm1TwjgU
https://dl.doubtnut.com/l/_Xi99yx2Jul5a
https://dl.doubtnut.com/l/_S2yOOAe5I6dD


81. Ifg(x) = ∫
x
0(|sint| + |cost|)dt, theng x +

πn
2

 is equal to, where n ∈ N,   

a)g(x) + g(π) 

(b) g(x) + ng
π
n2

  

c)g(x) + g
π
2

 

(d) none of these

A. g(x) + g(π)

B. g(x) + ng
π
2

C. g(x) + g
π
2

D. none of these

Answer: B

Watch Video Solution

( )

( )
( )

( )
( )

82. If x = ∫
sint
c sin - 1zdz, y = ∫√t

k

sinz2

z
dz,  then 

dy
dx

 is equal to (a) 
tant
2t

 (b) 
tant

t2

(c) 
t

2t2
 (d) 

tant

2t2

https://dl.doubtnut.com/l/_S2yOOAe5I6dD
https://dl.doubtnut.com/l/_MYvyNg1Y3BPR


A. 
tant
2t

B. 
tant

t2

C. 
tant

2t2

D. 
tant2

2t2

Answer: C

Watch Video Solution

83. Let f(x) = ∫
x
2

dt

√1 + t4
and g be the inverse of f. Then, the value of g′ (0)

is

A. 1

B. 17

C. √17

D. none of these

Answer: C

https://dl.doubtnut.com/l/_MYvyNg1Y3BPR
https://dl.doubtnut.com/l/_ptgdrYdd1AN5


Watch Video Solution

84. If f(x) is di�erentiable and ∫
t2

0 xf(x)dx =
2
5
t5,  then f

4
25

 equals (a)
2
5

 (b)

-
5
2

 (c)1 (d) 
5
2

A. 2/5

B. -5 /2

C. 1

D. 5/2

Answer: A

Watch Video Solution

( )

85. If f(x) = cosx - ∫
x
0(x - t)f(t)dt, thenf ′ (x) + f(x) is equal to 

a) -cosx 

(b) - sinx 

https://dl.doubtnut.com/l/_ptgdrYdd1AN5
https://dl.doubtnut.com/l/_zRuPfnGM356T
https://dl.doubtnut.com/l/_RciIFP2I5W80


c)∫
x
0(x - t)f(t)dt 

(d) 0

A. -cosx

B. - sinx

C. ∫
x
0(x - t)f(t)dt

D. 0

Answer: A

Watch Video Solution

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

f2(x) = ∫
x
0f(t)

cost
2 + sint

dt. Then f(x) is

A. 
1
2
In

x + cosx
2

B. 
1
2
In

3
2 + cosx

C. 
1
2
In

2 + sinx
2

( )
( )
( )

https://dl.doubtnut.com/l/_RciIFP2I5W80
https://dl.doubtnut.com/l/_k6w5sd8yFAYz


D. 
cosx + sinx

2 + sinx

Answer: C

Watch Video Solution

87. lim x→ 0
1
x ∫

a
y esin2tdt - ∫

a
x+ y esin2tdt  is equal to (a) esin2y (b) 

sin2yesin2y (c) 0 (d) none of these

A. a. esin2y

B. sin2yesin2y

C. 0

D. none of these

Answer: A

Watch Video Solution

[ ) ) ]

https://dl.doubtnut.com/l/_k6w5sd8yFAYz
https://dl.doubtnut.com/l/_c7p5gryhW4bL


88. Let f(x) = ∫
x
1
et

t
dt, x ∈ R +  . Then complete set of valuesof x for which 

f(x) ≤ In x is

A. (0, 1]

B. [1, ∞)

C. (0, ∞)

D. none of these

Answer: A

Watch Video Solution

89. If∫
x
0f(t)dt = x + ∫

1
x tf(t)dt,  then the value of f(1)

A. 1/2

B. 0

C. 1

https://dl.doubtnut.com/l/_aUaMOs62N2Lp
https://dl.doubtnut.com/l/_5svmXRMt9RqO


D. -1 /2

Answer: A

Watch Video Solution

90. If f(x) = 1 +
1
x ∫

x
1f(t)dt, then the value of f e - 1  is (a) 1 (b) 0 (c) -1 (d)

none of these

A. 1

B. 0

C. -1

D. none of these

Answer: B

Watch Video Solution

( )

https://dl.doubtnut.com/l/_5svmXRMt9RqO
https://dl.doubtnut.com/l/_4ifSkL91ABIE


91. If f
√3

2
 is [.] denotes the greatest integer function) 4 (b) 5 (c) 6 (d) 

-7

A. 4

B. 5

C. 6

D. -7

Answer: B

Watch Video Solution

[ ( )]

92. f(x) is continuous function for all real values of x and satis�es 

∫
x
0f(t)dt = ∫

1
x t

2f(t)dt +
x16

8
+
x6

3
+ a

.
 Then the value of a is equal to: (a) -

1
24

(b) 
17
168

 (c) 
1
7

 (d) -
167
840

A. (a) -
1
24

https://dl.doubtnut.com/l/_cvqSe81y2Qwh
https://dl.doubtnut.com/l/_wmOKMYzoG5Rs


B. 
17
168

C. 
1
7

D. -
167
840

Answer: D

Watch Video Solution

93. The value of ∫ 1
e → tanx

tdt

1 + t2
+ ∫ 1

e → cotx
dt

t ⋅ 1 + t2
=

A. (a) 0

B. (b) 2

C. (c) 1

D. (c) none of these

Answer: C

Watch Video Solution

( )

https://dl.doubtnut.com/l/_wmOKMYzoG5Rs
https://dl.doubtnut.com/l/_E7e2gu6BL0MJ


94. lim x→ ∞
∫x0tan - 1t dt

√x2 + 1
 is equal to

A. 
π
2

B. 
π
4

C. 1

D. π

Answer: A

Watch Video Solution

95. A function f is de�ned by f(x) = ∫
π
0costcos(x - t)dt, 0 ≤ x ≤ 2π then which

of the following.hold(s) good?

A. 
π
4

B. 
π
2

C. 
-π
2

https://dl.doubtnut.com/l/_2tx1M5eWKkzI
https://dl.doubtnut.com/l/_qedeTnfZRbm1


D. 
-π
4

Answer: C

Watch Video Solution

96. If f′  is a di�erentiable function satisfying f(x) = ∫
x
0√1 - f2(t)dt +

1
2

 then

the value of f(π) is equal to

A. -
√3

2

B. -
1
2

C. 
√3

2

D. 
1
2

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_qedeTnfZRbm1
https://dl.doubtnut.com/l/_hjYwEFGgSyzO


97. If ∫
1
0e

x2
(x - α)dx = 0, then

A. 1 < α < 2

B. α < 0

C. 0 < α < 1

D. α = 0

Answer: C

Watch Video Solution

98. The value of the integral ∫
1
0e

x ^ 2dx lies in the interval (a) (0, 1) (b) 

( - 1, 0) (c) (1, e) (d) none of these

A. (0, 1)

B. ( - 1, 0)

C. (1, e)

D. none of these

https://dl.doubtnut.com/l/_UTHXbnuvFSjP
https://dl.doubtnut.com/l/_T5x04AaHsbWx


Answer: C

Watch Video Solution

99. Given that f satis�es |f(u) - f(v)| ≤ |u - v|f or u and v in [a, b]
.
 Then 

∫
b
af(x)dx - (b - a)f(a) ≤  (a) 

(b - a)
2

 (b) 
(b - a)2

2
 (b - a)2 (d) none of these

A. 
(b - a)

2

B. 
(b - a)2

2

C. (b - a)2

D. none of these

Answer: B

Watch Video Solution

| |

https://dl.doubtnut.com/l/_T5x04AaHsbWx
https://dl.doubtnut.com/l/_tkGxg2joByri


100. The value of the integral ∫
∞
0

xlogx

1 + x2 2
dx (a) 0 (b) log 7 (c) 5 log 13 (d)

none of these

A. 0

B. log7

C. 5log13

D. none of these

Answer: A

Watch Video Solution

( )

101. ∫
∞
0

π

1 + π2x2 -
1

1 + x2 logxdx is equal to (a) -
π
2

logπ (b) 0 (c) 
π
2

log2 (d)

none of these

A. -
π
2 Inπ

B. 0

( )

https://dl.doubtnut.com/l/_MBrEY6o5XREr
https://dl.doubtnut.com/l/_LYFPwnLTTBJU


C. 
π
2
In2

D. none of these

Answer: A

Watch Video Solution

102. If A = ∫
π
0

cosx

(x + 2)2  dx, then ∫
π / 2
0

sin2x
x + 1

 dx is equal to

A. 
1
2 +

1
π + 2 - A

B. 
1

π + 2 - A

C. 1 +
1

π + 2 - A

D. A -
1
2 -

1
π + 2

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_LYFPwnLTTBJU
https://dl.doubtnut.com/l/_9FPfO7Wvf74t


103. ∫
4
0

y2 - 4y + 5 sin(y - 2)dy

2y2 - 8y + 1
 is equal to

A. 0

B. 2

C. -2

D. none of these

Answer: A

Watch Video Solution

( )
[ ]

104. ∫
cosθ
sinθ f(xtanθ)dx (where θ ≠

nπ
2

, n ∈ I) is equal to

A. -cosθ∫
tanθ
1 f(xsinθ)dx

B. - tanθ∫
sinθ
cosθf(x)dx

C. sinθ∫
tanθ
1 f(xcosθ)dx

https://dl.doubtnut.com/l/_eZM8ZCnIiK3p
https://dl.doubtnut.com/l/_ZAg58RrQi0L7


D. -
1

tanθ ∫
sinθtanθ
sinθ f(x)dx

Answer: A

Watch Video Solution

105. If I1 = ∫
1
0

ex

1 + x
dxaand I2 = ∫

1
0

x2

ex
3

2 - x3
dx then 

I1

I2
 is

A. 3/e

B. e /3

C. 3e

D. 1/3e

Answer: C

Watch Video Solution

( )

https://dl.doubtnut.com/l/_ZAg58RrQi0L7
https://dl.doubtnut.com/l/_VDKlsiNOovxU


106. Let I1 = ∫
2
- 2
x6 + 3x5 + 7x4

x4 + 2
dx and I2 = ∫

1
- 3

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

(x + 1)4 + 2
dt.

Then the value of I1 + I2 is (a)8 (b) 
200
3

 (c) 
100
3

 (d) none of these

A. 8

B. 200/3

C. 100/3

D. noe

Answer: C

Watch Video Solution

107. Let f beintegrable over [0, a] for any real value of a.  

If I1 = ∫
π / 2
0 cosθf sinθ + cos2θ dθ and I2 = ∫

π / 2
0 sin2θf sinθ + cos2θ dθ, then

A. I1 = - 2I2

B. I1 = I2

( ) ( )

https://dl.doubtnut.com/l/_SlCRkvZrlkVR
https://dl.doubtnut.com/l/_uEK7WQyGFLx9


C. 2I1 = I2

D. I1 = - I2

Answer: B

Watch Video Solution

108. The value of ∫
b
a(x - a)3(b - x)4dx is (a) 

(b - a)4

64  (b) 
(b - a)8

280
 (c) 

(b - a)7

73

(d) none of these

A. 
(b - a)4

64

B. 
(b - a)8

280

C. 
(b - a)7

73

D. none of these

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_uEK7WQyGFLx9
https://dl.doubtnut.com/l/_BNcGtDLG3JJF
https://dl.doubtnut.com/l/_HefyTPV3qsfI


109. If I(m, n) = ∫
1
0x

m - 1(1 - x)n - 1dx, then

A. I(m, n) = ∫
∞
0

xm - 1

(1 + x)m -ndx

B. I(m, n) = ∫
∞
0

xm

(1 + x)m+ndx

C. I(m, n) = ∫
∞
0

xn - 1

(1 + x)m+ndx

D. I(m, n) = ∫
∞
0

xn

(1 + x)m+ndx

Answer: C

Watch Video Solution

110. Thevalueofthedef ∈ ite ∈ tegral∫
π

20
sin5x
sinx dxis 0 (b) 

π
2  (c) π (d) 2π

A. 0

B. 
π
2

C. π

D. 2π

https://dl.doubtnut.com/l/_HefyTPV3qsfI
https://dl.doubtnut.com/l/_KTiUem070Yu5


Answer: A

Watch Video Solution

111. If In = ∫
π
0e

x(sinx)ndx,  then 
I3

I1
 is equal to

A. 3/5

B. 1/5

C. 1

D. 2/5

Answer: A

Watch Video Solution

112. If f′ (x) = f(x) + ∫
1
0f(x)dx, given f(0) = 1, then the value of f loge2  is

A. 
1

3 + e

( )

https://dl.doubtnut.com/l/_KTiUem070Yu5
https://dl.doubtnut.com/l/_FpKF6rfGyO7Y
https://dl.doubtnut.com/l/_lU7vr4LfYvHe


B. 
5 - e
3 - e

C. 
2 + e
e - 2

D. none of these

Answer: B

Watch Video Solution

113. Let f(x) be positive, continuous, and di�erentiable on the interval

(a, b)and(lim)x→a + f(x) = 1, (lim)x→
b - f(x) = 3

1
4

.
Iff ′ (x) ≥ f3(x) +

1
f(x)

,  then the

greatest value of b - a is 
π
48

 (b) 
π
36

 
π
24

 (d) 
π
12

A. 
π
48

B. 
π
36

C. 
π
24

D. 
π
12

Answer: C

https://dl.doubtnut.com/l/_lU7vr4LfYvHe
https://dl.doubtnut.com/l/_i4dnKUo5r4Ym


Mcq Type

Watch Video Solution

1. If f(x) is integrable over [1, 2] then ∫
2
1f(x)dx is equal to (a) 

lim n→ ∞
1
n

n

∑
r= 1

f
r
n

 (b) lim n→ ∞
1
n

2n

∑
r=n+ 1

f
r
n

 (c) 

lim n→ ∞
1
n

n

∑
r= 1

f
r + n
n

 (d) lim n→ ∞
1
n

2n

∑
r= 1

f
r
n

A. (a) lim n→ ∞
1
n

n

∑
r= 1

f
r
n

B. lim n→ ∞
1
n

2n

∑
r=n+ 1

f
r
n

C. lim n→ ∞
1
n

n

∑
r= 1

f
r + n
n

D. lim n→ ∞
1
n

2n

∑
r= 1

f
r
n

Answer: B::C

Watch Video Solution

( ) ( )
( ) ( )

( )
( )

( )
( )

https://dl.doubtnut.com/l/_i4dnKUo5r4Ym
https://dl.doubtnut.com/l/_zuIVEIzqyfgG
https://dl.doubtnut.com/l/_MXC8shQdoe9l


2. If L = lim n→ ∞

n3 e1 /n + e2 /n + ……… + e

(n + 1)m 1m + 4m + …. + n2m
 is non zero �nite real,

then

A. L = 3(e - 1)

B. L = 2(e - 1)

C. m = 1/3

D. m = 1/3

Answer: A::C

Watch Video Solution

( )
( )

3. Let p = 1 +
1

√2
+

1

√3
+ ... +

1

√120
 and q =

1

√2
+

1

√3
+ ... +

1

√121
 then

A. p > 20

B. q < 20

C. p + q < 40

https://dl.doubtnut.com/l/_MXC8shQdoe9l
https://dl.doubtnut.com/l/_aWCv0DxBx5S7


D. p + q > 40

Answer: A::B::D

Watch Video Solution

4. about to only mathematics

A. Sn <
π

3√3

B. Sn >
π

3√3

C. Tn <
π

3√3

D. Tn >
π

3√3

Answer: A::D

Watch Video Solution

https://dl.doubtnut.com/l/_aWCv0DxBx5S7
https://dl.doubtnut.com/l/_y2fYGyVe4yH2


5. The value of ∫
1
0

2x2 + 3x + 3

(x + 1) x2 + 2x + 2
dx is

A. 
π
4

+ 2log2 - tan - 12

B. 
π
4

+ 2log2 - tan - 1 1
3

C. 2log2 - cot - 13

D. -
π
4

+ log4 + cot - 12

Answer: A::C::D

Watch Video Solution

( )

6. Let f(x) = ∫
x
1

3t

1 + t2
dt, where x > 0, Then

A. for 0 < α < β, f(α) < f(β)

B. for 0 < α < β, f(α) > f(β)

C. f(x) + π /4 < tan - 1x∀x ≥ 1

D. f(x) + π /4 > tan - 1x∀x ≥ 1

https://dl.doubtnut.com/l/_IHaRDabBAksA
https://dl.doubtnut.com/l/_ZGvlIaLtMi8u


Answer: A::D

Watch Video Solution

7. If ∫
b
a|sinx|dx = 8 and ∫

a+b
0 |cosx|dx = 9 , then �nd the value of ∫

b
axsinxdx.

A. a + b =
9π
2

B. |a = b| = 4π

C. 
a
b

= 15

D. ∫
b
asec2xdx = 0

Answer: A::B

Watch Video Solution

8. If g(x) = ∫
x
02|t|dt, then  

(a) g(x) = x|x| (b)g(x) is monotonic 

(c)g(x) is di�erentiable at x = 0 (d)g ′ (x) is di�erentiable at x = 0

https://dl.doubtnut.com/l/_ZGvlIaLtMi8u
https://dl.doubtnut.com/l/_LD6BOHAFSk2B
https://dl.doubtnut.com/l/_6BFfpBvCQbsS


A. g(x) = x|x|

B. g(x) is monotonic

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. IfAn = ∫
π
20

sin(2n - 1)x
sinx

dx, bn = ∫
π
20

sinnx
sinx

2
dxf or n ∈ N,  Then (a) 

An+ 1 = An (b) Bn+ 1 = Bn (c) An+ 1 - An = Bn+ 1 (d) Bn+ 1 - Bn = An+ 1

A. An+ 1 = An

B. Bn+ 1 = Bn

C. An+ 1 - An = Bn+ 1

D. Bn+ 1 - Bn = An+ 1

Answer: A::D

( )

https://dl.doubtnut.com/l/_6BFfpBvCQbsS
https://dl.doubtnut.com/l/_B5xe4q0ELGli


Watch Video Solution

10. Thevalueof∫
∞
0

dx

1 + x4 is (a) sameastha → f∫
∞
0
x2 + 1dx

1 + x
 (b) 

π

2√2
 (c) 

sameastha → f∫
∞
0
x2 + 1dx

1 + x4  (d) 
π

√2

A. same as that of ∫
∞
0
x2 + 1dx

1 + x4

B. 
π

2√2

C. same as that of ∫
∞
0

x2dx

1 + x4

D. 
π

√2

Answer: B::C

Watch Video Solution

11. The value of ∫
1
0e

x2 - xdxis(a)<1(b)>1(c)> e -
1
4  (d) < e -

1
4

A. < 1

https://dl.doubtnut.com/l/_B5xe4q0ELGli
https://dl.doubtnut.com/l/_TvKuv5R1Xl9k
https://dl.doubtnut.com/l/_3KKq1waXtXwd


B. > 1

C. > e -
1
4

D. < e -
1
4

Answer: A::C

Watch Video Solution

12. If ∫
b
a

f(x)
f(x) + f(a + b - x)

dx = 10, then

A. b = 22, a = 2

B. b = 15, a = - 5

C. b = 10, a = - 10

D. b = 10, a = - 2

Answer: A::B::C

Watch Video Solution

https://dl.doubtnut.com/l/_3KKq1waXtXwd
https://dl.doubtnut.com/l/_ebufsWo99WxR
https://dl.doubtnut.com/l/_UL4QkEcju3c4


13. The values of a for which the integral ∫
2
0|x - a|dx ≥ 1 is satis�ed are 

(2, ∞) (b) ( - ∞, 0) (0, 2) (d) none of these

A. [2, ∞)

B. ( - ∞, 0]

C. (0, 2)

D. none of these

Answer: A::B::C

Watch Video Solution

14. If f(x) = ∫
x
0|t - 1|dt, where 0 ≤ x ≤ 2, then

A. range of f(x) is [0, 1]

B. f(x) is di�erentiable at x = 1

C. f(x) = cos - 1x has two real roots

D. f′ (1 /2) = 1/2

https://dl.doubtnut.com/l/_UL4QkEcju3c4
https://dl.doubtnut.com/l/_2FGaFg8BEA1R


Answer: B

Watch Video Solution

15. Iff(2 - x) = f(2 + x)andf(4 - x) = f(4 + x) for all xandf(x) is a function for

which ∫
2
0f(x)dx = 5, then∫

50
0 f(x)dx is equal to (a)125 (b) ∫

46
- 4f(x)dx (c)∫

51
1 f(x)dx

(d) ∫
52
2 f(x)dx

A. 125

B. ∫
46
- 4f(x)dt

C. ∫
51
1 f(x)dx

D. ∫
52
2 f(x)dx

Answer: A::B::D

Watch Video Solution

https://dl.doubtnut.com/l/_2FGaFg8BEA1R
https://dl.doubtnut.com/l/_2vNmqno4EMjU


16. If f(x) = ∫
x
0(cos(sint) + cos(cost)dt, then f(x + π) is (a) f(x) + f(π) (b) 

f(x) + 2(π) (c) f(x) + f
π
2

 (d) f(x) + 2f
π
2

A. f(x) + f(π)

B. f(x) + 2f(π)

C. f(x) + f
π
2

D. f(x) + 2f
π
2

Answer: A::D

Watch Video Solution

( ) ( )

( )
( )

17. If In = ∫
π / 4
0 tannxdx, (n > 1 is an integer ), then (a) In + In - 2 =

1
n + 1

 (b) 

In + In - 2 =
1

n - 1  (c) I2 + I4, I6, …….  are in H.P. (d) 
1

2(n + 1) < In <
1

2(n - 1)

A. In + In - 2 =
1

n + 1

B. In + In - 2 =
1

n - 1

https://dl.doubtnut.com/l/_No2LzIyqRLEl
https://dl.doubtnut.com/l/_dUeptyKWfYDZ


C. I2 + I4, I6, …….  are in H.P.

D. 
1

2(n + 1)
< In <

1
2(n - 1)

Answer: B::C::D

Watch Video Solution

18. IfIn = ∫
1
0

dx

1 + x2 n
, wheren ∈ N,  which of the following statements

hold good? (a) 2nIn+ 1 = 2 -n + (2n - 1)In  

(b) I2 =
π
8

+
1
4

 (c) I2 =
π
8

-
1
4

 (d) I3 =
3π
32

+
1
4

A. 2nIn+ 1 = 2 -n + (2n - 1)In

B. I2 =
π
8

+
1
4

C. I2 =
π
8

-
1
4

D. I3 =
3π
32

+
1
4

Answer: A::B::D

Watch Video Solution

( )

https://dl.doubtnut.com/l/_dUeptyKWfYDZ
https://dl.doubtnut.com/l/_2wEU1cJ6TGpt


19. Letf : [1, ∞) → Randf(x) = ∫
x
1
et

t dt - ex
.
Then f(x) is an increasing function

lim x→ ∞ f(x) → ∞ f ′ (x) has a maxima at x = e f(x) is a decreasing

function

A. f(x) is an increasing function

B. lim x→ ∞ f(x) → ∞

C. f′ (x) has a maxima at x = e

D. f(x) is a decreasing function

Answer: A::B

Watch Video Solution

20. If f(x) = ∫
x
a[f(x)] - 1dx and ∫

1
a[f(x)] - 1dx = √2, then

A. f(2) = 2

B. f′ (2) = 1/2

https://dl.doubtnut.com/l/_2wEU1cJ6TGpt
https://dl.doubtnut.com/l/_Cs3tWwD0mdC4
https://dl.doubtnut.com/l/_7QwPOXz1nSbd


C. f - 1(2) = 2

D. ∫
1
0f(x)dx = √2

Answer: A::B::C

Watch Video Solution

21. A continuous function f(x) satis�es the relation f(x) = ex + ∫
1
0e

xf(t)dt

then f(1) =

A. f(0) < 0

B. f(x) is a decreasing function

C. f(x) is increasing function

D. ∫
1
0f(x)dx > 0

Answer: A::B

Watch Video Solution

https://dl.doubtnut.com/l/_7QwPOXz1nSbd
https://dl.doubtnut.com/l/_apxRLrRQoZzV
https://dl.doubtnut.com/l/_Z2Yqwl8UzpB6


22. ∫
x
0 ∫

u
0f(t)dx  du is equal to (a) ∫

x
0(x - u)f(u)du (b) ∫

x
0uf(x - u)du (c) 

x∫
x
0f(u)du (d) x∫

x
0uf(u - x)du

A. ∫
x
0(x - u)f(u)du

B. ∫
x
0uf(x - u)du

C. x∫
x
0f(u)du

D. x∫
x
0uf(u - x)du

Answer: A::B

Watch Video Solution

{ }

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

A. If function y = f(x) is continuous at x = c such that f(c) ≠ 0, then 

f(x)f(c) > 0∀xε(c - h, c + h), where h is su�ciently small positive

quantity.

B. lim n→ ∞
1
n

n 1 +
1
n

1 +
2
n

…… 1 +
n
n

= 1 + 2In2.( ( )( ) ( ))

https://dl.doubtnut.com/l/_Z2Yqwl8UzpB6
https://dl.doubtnut.com/l/_BRr2DjKhiSjn


C. Let f be a continuous and non-negative function de�ned on[a, b] If 

∫
b
af(x)dx = 0, then f(x) = ∀xε[a, b]

D. Let f be continuous function de�ned on [a, b] such that ∫
b
af(x)dx = 0

.Then there exists at least one cε(a, b) for which f(c) = 0

Answer: A::C::D

View Text Solution

24. If ∫
x
0[x]dx = ∫

[ x ]
0 xdx, x ∉  integer (where, [.] and {.} denotes the

greatest integer and fractional parts respectively, then the value of 4{x} is

equal to …

A. xε[0, 1)

B. {x} = 1/2

C. {x} = 1/3

D. x > 0

https://dl.doubtnut.com/l/_BRr2DjKhiSjn
https://dl.doubtnut.com/l/_Vju9XjX78KDk


Answer: A::B

Watch Video Solution

25. Consider the function f(θ) = ∫
1
0

√1 - x2 - sinθ

√1 - x2
dx, where 0 ≤ θ ≤

π
2

,

then

A. fmin = √2 - 1

B. fmin = √2 + 1

C. fmax = 1

D. fmax =
π
2 - 1

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

Watch Video Solution

| |

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

https://dl.doubtnut.com/l/_Vju9XjX78KDk
https://dl.doubtnut.com/l/_aId5Q9zyfavv
https://dl.doubtnut.com/l/_Wclb5FKyBjIC


A. α∫
1
0f(x)dx ≤ ∫

α
0f(x)dx

B. α∫
1
0f(x)dx ≥ ∫

α
0f(x)dx

C. α2∫
1
0f(x)dx ≤ ∫

α
0f(x)dx

D. √α∫
1
0f(x)dx ≥ ∫

α
0f(x)dx

Answer: A::C

Watch Video Solution

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

(∞, ∞) such that f(x) = f(1 - x) and f"(1/4) = 0`. Then

A. f′ (x) vanishes at least twice on [0, 1]

B. f′
1
2

= 0

C. ∫
1 / 2
- 1 / 2f x +

1
2

sinxdx = 0

D. ∫
1 / 2
0 f(t)esinxtdt = ∫

1
t / 2f(1 - t)esinπtdt

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

( )
( )

https://dl.doubtnut.com/l/_Wclb5FKyBjIC
https://dl.doubtnut.com/l/_OdjJDSrLrqVn


Lc Type

Watch Video Solution

1. y = f(x) satis�es the relation ∫
x
2f(t)dt =

x2

2
+ ∫

2
x t

2f(t)dt  

The range of y = f(x) is

A. [0, ∞)

B. R

C. ( - ∞, 0]

D. -
1
2

,
1
2

Answer: D

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_OdjJDSrLrqVn
https://dl.doubtnut.com/l/_QVKKnfNV7Bpa


2. y = f(x) satis�es the relation ∫
x
2f(t)dt =

x2

2
+ ∫

2
x t

2f(t)dt  

The value of ∫
2
- 2f(x)dx is

A. 0

B. -2

C. 2loge2

D. none of these

Answer: A

Watch Video Solution

3. y = f(x) satis�es the relation ∫
x
2f(t)dt =

x2

2
+ ∫

2
x t

2f(t)dt  

The value of x for which f(x) is increasing is

A. ( - ∞, 1]

B. [ - 1, ∞)

https://dl.doubtnut.com/l/_mOpO3tCkhZA8
https://dl.doubtnut.com/l/_1ulZuLbS1zWQ


C. [ - 1, 1]

D. none of these

Answer: C

Watch Video Solution

4. Let f :R → R be a di�erentiable function such that 

f(x) = x2 + ∫
x
0e

- tf(x - t)dt. f(x) increases for

A. x > 1

B. x < - 2

C. x > 2

D. none of these

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_1ulZuLbS1zWQ
https://dl.doubtnut.com/l/_UsGJUAxjjhwZ
https://dl.doubtnut.com/l/_arMxLv0em89E


5. Let f :R → R be a di�erentiable function such that 

f(x) = x2 + ∫
x
0e

- tf(x - t)dt.  

y = f(x) is

A. (a) injective but not surjective

B. (b) surjective but not injective

C. (c) bijective

D. (d) neither injective nor surjective

Answer: B

Watch Video Solution

6. Let f(x) be a di�erentiable function such that f(x) = x2 + ∫
x
0e

- tf(x - t)dt

then ∫
1
0f(x)dx =

A. 
1
4

B. -
1
12

https://dl.doubtnut.com/l/_arMxLv0em89E
https://dl.doubtnut.com/l/_dxiWqRqriqLB


C. 
5
12

D. 
12
7

Answer: C

Watch Video Solution

7. f(x) satis�es the relation f(x) - λ∫
π / 2
0 sinx ⋅ costf(t)dt = sinx If λ > 2 then 

f(x) decreases in

A. (0, π)

B. 
π
2

, 3π /2

C. ( - π /2, π /2)

D. none of these

Answer: C

Watch Video Solution

( )

https://dl.doubtnut.com/l/_dxiWqRqriqLB
https://dl.doubtnut.com/l/_JkubowkZdONI
https://dl.doubtnut.com/l/_nCoQs7vNdLUp


8. f(x) satis�es the relation f(x) - λ∫
π / 2
0 sinxcostf(t)dt = sinx  

If f(x) = 2 has the least one real root, then

A. λε[1, 4]

B. λε[ - 1, 2]

C. λε[0, 1]

D. λε[1, 3]

Answer: D

Watch Video Solution

9. f(x) satis�es the relation f(x) - λ∫
π / 2
0 sinx ⋅ costf(t)dt = sinx If λ > 2 then 

f(x) decreases in

A. 1

B. 3/2

C. 4/3

https://dl.doubtnut.com/l/_nCoQs7vNdLUp
https://dl.doubtnut.com/l/_Fz6XJEd1c7Ev


D. none of these

Answer: C

Watch Video Solution

10. Let f(x) and ϕ(x) are two continuous function on R satisfying 

ϕ(x) = ∫
x
af(t)dt, a ≠ 0 and another continuous function g(x) satisfying 

g(x + α) + g(x) = 0∀xεR, α > 0, and ∫
2k
b g(t)dt is independent of b  

If f(x) is an odd function, then

A. (a) ϕ(x) is also an odd function

B. (b) ϕ(x) is an even function

C. (c) ϕ(x) is neither an even nor an odd function

D. (d) for ϕ(x) to be an even function, it must satisfy ∫
a
0f(x)dx = 0

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_Fz6XJEd1c7Ev
https://dl.doubtnut.com/l/_Sy7Ewd73H8Od


11. Let f(x) and ϕ(x) are two continuous function on R satisfying 

ϕ(x) = ∫
x
af(t)dt, a ≠ 0 and another continuous function g(x) satisfying 

g(x + α) + g(x) = 0∀xεR, α > 0, and ∫
2k
b g(t)dt is independent of b  

If f(x) is an even function, then

A. ϕ(x) is also an even function

B. ϕ(x) is an odd function

C. ϕ(x) is an neither even nor odd function

D. None of these

Answer: D

Watch Video Solution

12. Let f(x) and ϕ(x) are two continuous function on R satisfying 

ϕ(x) = ∫
x
af(t)dt, a ≠ 0 and another continuous function g(x) satisfying 

g(x + α) + g(x) = 0∀xεR, α > 0, and ∫
2k
b g(t)dt is independent of b  

Least positive value fo c if c, k, b are n A.P. is

https://dl.doubtnut.com/l/_6TWGMELq0Fft
https://dl.doubtnut.com/l/_MzTMggT1qunn


A. 0

B. 1

C. α

D. 2α

Answer: D

Watch Video Solution

13. Find the area of a parallelogram whose adjacent sides are given by the

vectors →a = 3î + ĵ + 4k̂and 
→
b = î - ĵ + k̂.

Watch Video Solution

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

https://dl.doubtnut.com/l/_MzTMggT1qunn
https://dl.doubtnut.com/l/_W8XzPvg7KeCE
https://dl.doubtnut.com/l/_IEi2IYO0h6pJ


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

values to the parameter and the corresponding value of I. 

The value of ∫
1
0
xa - 1
logx

dx is

A. log(a - 1)

B. log(a + 1)

C. alog(a + 1)

D. none of these

Answer: B

Watch Video Solution

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/_IEi2IYO0h6pJ
https://dl.doubtnut.com/l/_JHIwixiFxQ6p


values to the parameter and the corresponding value of I. 

The value∫
π / 2
0 log sin2θ + k2cos2θ dθ, where k ≥ 0,  is

A. πlog(1 + k) + πlog2

B. πlog(1 + k)

C. πlog(1 + k) - πlog2

D. log(1 + k) - log2

Answer: C

Watch Video Solution

( )

16. 

The value of 
dI
da

 when I = ∫
π / 2
0 log

1 + asinx
1 - asinx

dx
sinx

 (where |a| < 1) is

A. 
π

√1 - a2

B. -π√1 - a2

C. √1 - a2

( )

https://dl.doubtnut.com/l/_JHIwixiFxQ6p
https://dl.doubtnut.com/l/_1IaprtcDVjFQ


D. 
√1 - a2

π

Answer: A

Watch Video Solution

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

values to the parameter and the corresponding value of I. 

If ∫
π
0

dx
(a - cosx) =

π

√a2 - 1
, then the value of ∫

π
0

dx

√10 - cosx 3
 is

A. (a) 
π
81

B. (b) 
7π
162

C. (c) 
7π
81

D. (d) none of these

( )

https://dl.doubtnut.com/l/_1IaprtcDVjFQ
https://dl.doubtnut.com/l/_HkyIyccnMXrP


Answer: C

Watch Video Solution

18. f(x) = sinx + ∫
π / 2
-π / 2(sinx + tcosx)f(t)dt 

The range of f(x) is

A. -
√3

2
,
√3

2

B. -
√5

3
,
√5

3

C. -
√5

2
,
√5

2

D. none of these

Answer: B

Watch Video Solution

[ ]
[ ]
[ ]

https://dl.doubtnut.com/l/_HkyIyccnMXrP
https://dl.doubtnut.com/l/_mBp8RqCzeFgS


19. f(x) = sinx + ∫
π / 2
-π / 2(sinx + tcosx)f(t)dt 

f(x) is not invertible for

A. xε -
π
2

- tan - 12,
π
2

- tan - 12

B. xε
tan - 11

2
, π + tan - 1 1

2

C. xε π + cot - 12, 2π + cot - 12

D. none of these

Answer: D

Watch Video Solution

[ ]
[ ]
[ ]

20. f(x) = sinx + ∫
π / 2
-π / 2(sinx + tcosx)f(t)dt 

The value of ∫
π / 2
0 f(x)dx is

A. 1

B. -2

https://dl.doubtnut.com/l/_SnTyrar94MD6
https://dl.doubtnut.com/l/_Jzny7wU9Rgto


C. -1

D. 2

Answer: C

Watch Video Solution

21. Let u = ∫
∞
0

dx

x4 + 7x2 + 1
 and v = ∫

∞
0

x2dx

x4 + 7x2 + 1
 then

A. π /3

B. π /6

C. π /12

D. π /9

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_Jzny7wU9Rgto
https://dl.doubtnut.com/l/_66ojxatfwB5E


22. Let u = ∫
∞
0

dx

x4 + 7x2 + 1
 and v = ∫

x
0

x2dx

x4 + 7x2 + 1
 then

A. π /3

B. π /6

C. π /12

D. π /9

Answer: B

Watch Video Solution

23. If f(x) = ∫
1
0

dt
1 + |x - t|

, x ∈ R. The value of f′ (1 /2) is equal to

A. 1/2

B. 0

C. 1

D. 2

https://dl.doubtnut.com/l/_co4aB21Ogxhg
https://dl.doubtnut.com/l/_a63E97p9x3uw


Answer: B

Watch Video Solution

24. If f(x) = ∫
1
0

dt
1 + |x - t|

, x ∈ R. The value of f′ (1 /2) is equal to

A. f(x) is decreasing for x > 1

B. f(x) is increasing for x < 1

C. f(1) = loge2

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

Answer: D

Watch Video Solution

25. Let f be a di�erentiable function satisfying 

∫
f ( x )
0 f - 1(t)dt - ∫

x
0(cost - f(t)dt = 0 and f

π
2

=
2
π

  ( )

https://dl.doubtnut.com/l/_a63E97p9x3uw
https://dl.doubtnut.com/l/_9nOWFgEdYWBn
https://dl.doubtnut.com/l/_9AxXtqnloV0H


The value of ∫
π / 2
0 f(x)dx lies in the interval

A. 
2
π

, 1

B. 1,
π
2

C. 
3
2

,
π
2

D. 0,
2
π

Answer: B

Watch Video Solution

( )
( )
( )
( )

26. Let f be a di�erentiable function satisfying 

∫
f ( x )
0 f - 1(t)dt - ∫

x
0(cost - f(t)dt = 0 and f

π
2

=
2
π

  

The value of lim x→ 0
cosx
f(x)

 is equal to where [.] denotes greatest integer

function

A. 0

B. 1

( )

https://dl.doubtnut.com/l/_9AxXtqnloV0H
https://dl.doubtnut.com/l/_zofMkgXCZuDM


C. 1/2

D. 2

Answer: B

Watch Video Solution

27. If Un = ∫
π
0

1 - cosnx
1 - cosx

dx where n is positive integer of zero, then 

The value of Un is a. π /2 b. π c. nπ /2 d. nπ

A. π /2

B. π

C. nπ /2

D. nπ

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_zofMkgXCZuDM
https://dl.doubtnut.com/l/_9xaWqw1poZu7
https://dl.doubtnut.com/l/_UtZk1SpIOF88


28. If Un = ∫
π
0

1 - cosnx
1 - cosx dx,  where n is positive integer or zero, then show

that Un+ 2 + Un = 2Un+ 1

.
 Hence, deduce that ∫

π
20

sin2nθ

sin2θ
=

1
2
nπ

.

A. π /2

B. π

C. nπ /2

D. nπ

Answer: C

Watch Video Solution

29. Assertion : Millikan's experiment established that electric charge is

quantised. 

Reason : From this experiment mass of the electron could not be

determined.

A. 
π
8

1 + √2( )

https://dl.doubtnut.com/l/_UtZk1SpIOF88
https://dl.doubtnut.com/l/_HYDfcuKPvOyB


B. 
π
4

1 + √2

C. 
π

8√2

D. 
π

4√2

Answer: A

Watch Video Solution

( )

30. Data could not be retrieved.

A. 4

B. 3

C. 2

D. 1

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_HYDfcuKPvOyB
https://dl.doubtnut.com/l/_aJEu3tZuXqRA
https://dl.doubtnut.com/l/_n8tBVitqD3oa


Matrix Match Type

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

∫
b
af(x)dx =

b - a
2

(f(a) + f(b)). For more accurate result, for cε(a, b),  we can

use ∫
b
af(x)dx = ∫

c
af(x)dx + ∫

b
c f(x)dx = F(c) so that for c =

a + b
2

 we get 

∫
b
af(x)dx =

b - a
4

(f(a) + f(b) + 2f(c)).  

If f′ ′ (x) < 0∀xε(a, b) and c is a point such that a < c < b, and (c, f(c)) is

the point lying on the curve for which F(c) is maximum then f′ (c) is equal

to

A. 
f(b) - f(a)
b - a

B. 
2(f(b) - f(a))

b - a

C. 
2f(b) - f(a)

2b - a

D. 0

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_n8tBVitqD3oa


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

lists: 

View Text Solution

https://dl.doubtnut.com/l/_RgLHtpglN7Hs


2. Match the following lists: 

Watch Video Solution

https://dl.doubtnut.com/l/_pSXr6VDnbZeZ


3. Match the following lists: 

Watch Video Solution

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


4. Match the following lists: 

 

View Text Solution

5. Let ∫
∞
0

sinx
x

dx = α Then match the following lists and choose the

correct code. : 

View Text Solution

6. If I(m) = ∫
π
0loge 1 - 2mcosx + m2 dx, Then match the following lists and

choose the correct code. : 

View Text Solution

( )

https://dl.doubtnut.com/l/_LlbZuDLynsuD
https://dl.doubtnut.com/l/_KVImhEHKWfCv
https://dl.doubtnut.com/l/_0MvNuht8yYuL


Numerical Value Type

1. Ifthevalueof(lim)n →

∞ n -
3

2

.

∑
6n

j= 1√jisequa < o√N, then the value of 
N
12

 is

__________

Watch Video Solution

( )

2. lim n→ ∞
n

2n ∫
2
0x

n dx equals

Watch Video Solution

3. A continuous real function f satis�es f(2x) = 3(f(x))∀x ∈ R. If 

∫
1
0f(x)dx = 1,  then �nd the value of ∫

2
1f(x)dx.

Watch Video Solution

https://dl.doubtnut.com/l/_pFJHsKzSo3vm
https://dl.doubtnut.com/l/_QVmvLkknlqcZ
https://dl.doubtnut.com/l/_rDqadl2RO8Pk


4. Consider the polynomial f(x) = ax2 + bx + ⋅  If f(0), f(2) = 2,  then the

minimum value of ∫
2
0 ∣ f ′ (x)dxis _ _

Watch Video Solution

5. If I = ∫
3π / 4
0 ((1 + x)sinx + (1 - x)cosx)dx, then the value of √2 - 1 I

is_______

Watch Video Solution

( )

6. If ∫
100
0 f(x)dx = 7,  then 

100

∑
r= 1

∫
1
0f(r - 1 + x)dx = _________.

Watch Video Solution

7. The value of ∫
3π

20

tan - 1tanx - sin - 1sinx

tan - 1tanx + sin - 1sinx
dx is equal to

Watch Video Solution

| | | |
| | | |

https://dl.doubtnut.com/l/_IghEGTR4Fp5E
https://dl.doubtnut.com/l/_gpOrLfOf2kO7
https://dl.doubtnut.com/l/_UMGnc3k1Yngy
https://dl.doubtnut.com/l/_AfquHKxDLL6F


Watch Video Solution

8. Letf(x) = x3 =
3x2

2
+ x +

1
4

 Then the value of ∫
3

41

4

f(f(x))dx
- 1

 os____

Watch Video Solution

( )

9. The value of ∫
1
0

tan - 1x

cot - 1 1 - x + x2
dx is____.

Watch Video Solution

( )

10. Let f(x) be a di�erentiable function symmetric about x = 2, then the

value of ∫
4
0cos(πx)f′ (x)dx is equal to________.

Watch Video Solution

https://dl.doubtnut.com/l/_AfquHKxDLL6F
https://dl.doubtnut.com/l/_Bf9kWlwPmAYI
https://dl.doubtnut.com/l/_m0szX2vAL5v9
https://dl.doubtnut.com/l/_4cWZVXBx3MFx


11. Let f : [0, ∞) → R be a continuous strictly increasing function, such that

f3(x) = ∫
x
0t ⋅ f

2(t)dt for every x ≥ 0.  Then value of f(6) is_______

Watch Video Solution

12. If f is continuous function and F(x) = ∫
x
0 (2t + 3). ∫

2
t f(u)du  dt,  then 

F2

f(2)
 is equal to____ .

Watch Video Solution

( )

| |

13. If the value of the de�nite integral ∫
1
0

sin - 1√x

x2 - x + 1
dx is 

π2

√n
 (where 

n ∈ N),  then the value of 
n
27

 is

Watch Video Solution

https://dl.doubtnut.com/l/_CZTumAl6a57E
https://dl.doubtnut.com/l/_W0gRPWN8lljx
https://dl.doubtnut.com/l/_7XeZD4adUC7P


14. Let f(x) = ∫
x
0

dt

√1 + t3
 and g(x) be the inverse of f(x). Then the value of 

4
g′ ′ (x)

g(x)2  is________.

Watch Video Solution

15. Let g(x) be di�erentiable on R and ∫
1
sintx

2g(x)dx = (1 - sint),  where 

t ∈ 0,
π
2

.
 Then the value of g

1

√2
 is____

Watch Video Solution

( ) ( )

16. If ∫
∞
0 x2n+ 1 e - x2

 dx = 360,  then the value of n is___

Watch Video Solution

17. Let f(x) be a derivable function satisfying f(x) = ∫
x
0e

tsin(x - t)dt and 

g(x) = f′ ′ (x) - f(x) Then the possible integers in the range of g(x) is_______

https://dl.doubtnut.com/l/_RHyODZ1L6ieT
https://dl.doubtnut.com/l/_JXr0YbPPlzrP
https://dl.doubtnut.com/l/_lMc6UW4dMJf6
https://dl.doubtnut.com/l/_BuLeP30J7Ndt


Watch Video Solution

18. Let f(x) =
1

x2 ∫
x
4 4t2 - 2f′ (t) dt then �nd 9f′ (4)

Watch Video Solution

( )

19. If the value of the de�nite integral ∫
1
0 ^ (2007)C7x

2000
.

1 - x
7
dx is equal

to 
1
k , wherek ∈ N,  then the value of 

k
26  is____

Watch Video Solution

20. IfIn = ∫
1
0 1 - x5 n

dx, then
55
7

I10

I11
 is equal to

Watch Video Solution

( )

https://dl.doubtnut.com/l/_BuLeP30J7Ndt
https://dl.doubtnut.com/l/_ykW4lsnTLwNX
https://dl.doubtnut.com/l/_TAmTjRX2xRjY
https://dl.doubtnut.com/l/_LrSOEmkVOxgz


21. Evaluate: 5050
∫01 1 - x50 100dx

∫01 1 - x50 101dx

Watch Video Solution

( )
( )

22. LetJ = ∫
- 4
- 5 3 - x2 tan 3 - x2 dx and K = ∫

- 1
- 2 6 - 6x + x2

tan 6x - x2 - 6 dx
.
 Then (J+K) equals _____

Watch Video Solution

( ) ( ) ( )
( )

23. The value of the de�nite integral ∫√2 + 1
2 - 1

x4 + x2 + 2

x2 + 1 2
dxequals _ _

Watch Video Solution

( )

24. Consider a real valued continuous function f such that 

f(x) = sinx + ∫
π / 2
-π / 2(sinx + t(f(t))dt. If M and m are maximum and minimum

https://dl.doubtnut.com/l/_QZT689ZoMcY7
https://dl.doubtnut.com/l/_eTsoJMHERt3T
https://dl.doubtnut.com/l/_y1VKm4m530oM
https://dl.doubtnut.com/l/_BDflwsPMy9sR


values of function f, then the value of M /m is____________.

Watch Video Solution

25. If f(x) = x + ∫
1
0t(x + t)f(t)dt ,then the value of 

23
2
f(0) is equal to _________

Watch Video Solution

26. Let y = f(x) = 4x3 + 2x - 6, then the value of ∫
2
0f(x)dx + ∫

30
0 f - 1(y)dy is

equal to _________.

Watch Video Solution

27. The value of ∫
3
1 √1 + (x - 1)3 + x2 - 1

1
3 + 1 dx is __________.

Watch Video Solution

( ( ) )

https://dl.doubtnut.com/l/_BDflwsPMy9sR
https://dl.doubtnut.com/l/_AsUIJuC0nmXN
https://dl.doubtnut.com/l/_iOCdKBwuxIOw
https://dl.doubtnut.com/l/_MRfzirmc6tGX


Jee Main

28. The value of ∫
1
0cos - 1 x - x2 - √ 1 - x2 2x - x2 dx is equal to

___________.

Watch Video Solution

(( ) ( ) ( ))

1. ∫
π
0[cotx]dx,  where [.] denotes the greatest integer function, is equal to

A. 
π
2

B. 1

C. -1

D. -
π
2

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_pjKFU18ZdowS
https://dl.doubtnut.com/l/_wxIlI2xtcTRe
https://dl.doubtnut.com/l/_7MZPzYP9lYve


2. Let p(x) be a function de�ned on R such that p′ (x) = p′ (1 - x) for all 

xε[0, 1], p(0) = 1 and p(1) = 41.  

Then ∫
1
0p(x)dx is equals to (a)42 (b)√41 (c)21 (d)41

A. 42

B. √41

C. 21

D. 41

Answer: C

Watch Video Solution

3. The value of ∫
1
0

8log(1 + x)

1 + x2 dx is

A. log2

B. πlog2

C. 
π
8 log2

https://dl.doubtnut.com/l/_7MZPzYP9lYve
https://dl.doubtnut.com/l/_J2MkkpWrzOTH


D. 
π
2

log2

Answer: B

Watch Video Solution

4. For xε 0,
5π
2

, de�nite f(x) = ∫
x
0√tsintdt. Then f has

A. local maximum at π and local minima at 2π

B. local maximum at π and 2π

C. local minimum at π and 2π

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

Answer: A

Watch Video Solution

( )

https://dl.doubtnut.com/l/_J2MkkpWrzOTH
https://dl.doubtnut.com/l/_NBgocOaSMy73


5. If g(x) = ∫
x
0cos4tdt,  then g(x + π) equals to (a)

g(x)
g(π)

 (b)g(x) + g(π) (c)

g(x) - g(π) (d)g(x). g(π)

A. 
g(x)
g(π)

B. g(x) + g(π)

C. g(x) - g(π)

D. g(x). g(π)

Answer: B

Watch Video Solution

6. Evaluate the integral ∫
π / 3
π / 6

dx

1 + √tanx

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

explanation for statement I

https://dl.doubtnut.com/l/_jvbBtktd0VSU
https://dl.doubtnut.com/l/_SsXu0rNW9cfl


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

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

y = ∫
x
0|t|dt, x ∈ R,  which are parallel to the line y = 2x , are equal to (1) ±2

(2) ±3 (3) ±4 (4) ±1

A. ±1

B. ±2

C. ±3

D. ±4

https://dl.doubtnut.com/l/_SsXu0rNW9cfl
https://dl.doubtnut.com/l/_c6uAQjBhpXgc


Answer: A

Watch Video Solution

8. The integral ∫
π
0 1 + 4sin2 x

2
- 4sin

x
2
dx is equals to (a)π - 4 (b)

2π
3

- 4 - √3

(c)
2π
3

- 4 - √3 (d)4√3 - 4 -
π
3

A. π - 4

B. 
2π
3

- 4 - √3

C. 4√3 - 4

D. 4√3 - 4 -
π
3

Answer: D

Watch Video Solution

√

9. The integral ∫
4
2

logx2

logx2 + log 36 - 12x + x2
dx is equal to

( )

https://dl.doubtnut.com/l/_c6uAQjBhpXgc
https://dl.doubtnut.com/l/_dEyxZiYsYFJR
https://dl.doubtnut.com/l/_bnMqhSqtg5Sp


A. 2

B. 4

C. 1

D. 6

Answer: C

Watch Video Solution

10. lim n→ ∞
(n + 1)(n + 2)(n + 3).......2n

n2n

1
n is equal to

A. 
27

e20

B. 
9

e2

C. 3log3 - 2

D. 
18

e4

Answer: A

( )

https://dl.doubtnut.com/l/_bnMqhSqtg5Sp
https://dl.doubtnut.com/l/_LQWdNpyQ2Unb


Watch Video Solution

11. The Integral ∫
3π
4
π

4

dx
1 + cosx

 is equal to: (2) (3) (4)

A. -1

B. -2

C. 2

D. 4

Answer: C

Watch Video Solution

12. The value of ∫
π / 2
-π / 2

sin2x

1 + 2x
dx is

A. π /4

B. π /8

https://dl.doubtnut.com/l/_LQWdNpyQ2Unb
https://dl.doubtnut.com/l/_KsL1470B9AjS
https://dl.doubtnut.com/l/_c7RdMz6s30a0


Jee Advanced

C. π /2

D. 4π

Answer: A

Watch Video Solution

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

∫
x
0 1 - f ′ (t) 2dt = ∫

x
0f(t)dt, 0 ≤ x ≤ 1, and f(0) = 0, then

A. f
1
2

<
1
2

 and f
1
3

>
1
3

B. f
1
2

>
1
2

 and f
1
3

>
1
3

C. f
1
2

<
1
2

 and f
1
3

<
1
3

D. f
1
2

>
1
2

 and f
1
3

<
1
3

√ ( )

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

https://dl.doubtnut.com/l/_c7RdMz6s30a0
https://dl.doubtnut.com/l/_9c0soK73kgQl


Answer: C

Watch Video Solution

2. The value of ∫
1
0
x4(1 - x)4

1 + x2  dx is

A. 
22
7

- π

B. 
2

105

C. 0

D. 
71
15

-
3π
2

Answer: A

Watch Video Solution

3. Let f be a real-valued function de�ned on the inverval ( - 1, 1) such that 

e - xf(x) = 2 + ∫
x
0√t4 + 1dt,  for all, x ∈ ( - 1, 1)andletf - 1 be the inverse

function of f
.
 Then f - 1 ′ (2) is equal to 1 (b) 

1
3

 (c) 
1
2

 (d) 
1
e( )

https://dl.doubtnut.com/l/_9c0soK73kgQl
https://dl.doubtnut.com/l/_asV9ROeBI7AN
https://dl.doubtnut.com/l/_t6AneTOPlLe5


A. 1

B. 1/3

C. 1/2

D. 1/e

Answer: B

Watch Video Solution

4. The valued of ∫√In3
√In2

xsinx2

sinx2 + sin In6 - x2
dx is

A. 
1
4
In

3
2

B. 
1
2
In

3
2

C. In
3
2

D. 
1
6
In

3
2

Answer: A

( )

https://dl.doubtnut.com/l/_t6AneTOPlLe5
https://dl.doubtnut.com/l/_DBOq9eQSbsU3


Watch Video Solution

5. Let f : [ - 1, 2] → [0, ∞) be a continuous function such that 

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

2
- 1xf(x)dx,  and R2 be the area

of the region bounded by y = f(x), x = - 1, x = 2,  and the x- axis . Then 

R1 = 2R2 (b) R1 = 3R2 (c) 2R1 = R2 (d) 3R1 = R2

A. R1 = 2R2

B. R1 = 3R2

C. 2R1 = R2

D. 3R1 = R2

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_DBOq9eQSbsU3
https://dl.doubtnut.com/l/_vbS3Op3qeRgs


6. Let f :
1
2

, 1 → R (the set of all real numbers) be a positive, non-

constant, and di�erentiable function such that f ′ (x) < 2f(x) andf
1
2

= 1

. Then the value of ∫
1
1
2
f(x)dx lies in the interval (a) (2e - 1, 2e) (b) 

(3 - 1, 2e - 1) 
e - 1

2
, e - 1  (d) 0,

e - 1
2

A. (2e - 1, 2e)

B. (e - 1, 2e - 1)

C. 
e - 1

2
, e - 1

D. 0,
e - 1

2

Answer: D

Watch Video Solution

[ ]
) ( )

( ) ( )

( )
( )

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

di�erentiable on (0,2) with f(0) = 1

https://dl.doubtnut.com/l/_r6nR1RaF62Cp
https://dl.doubtnut.com/l/_xagqrOKPQxgi


Let :F(x) = ∫
x2

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

F(2) equals e2 - 1 (b) e4 - 1 e - 1 (d) e4

A. e2 - 1

B. e4 - 1

C. e - 1

D. e4

Answer: B

Watch Video Solution

( )

8. ∫
π
2
π

4

(2cosecx)17 dx

A. (a) ∫log 1 + √2
0

2 eu + e -u 16
du

B. (b) ∫log 1 + √2
0

2 eu + e -u 17
du

C. (c) ∫log 1 + √2
0

2 eu - e -u 17
du

D. (d) ∫log 1 + √2
0

2 eu - e -u 16
du

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

https://dl.doubtnut.com/l/_xagqrOKPQxgi
https://dl.doubtnut.com/l/_FGmRsLO0qeSN


Answer: A

Watch Video Solution

9. Let f′ (x) =
192x3

2 + sin4πx
 for all x ∈ ℝ with f

1
2

= 0.  If m ≤ ∫
1
1
2
f(x)dx ≤ M

then the possible values of m and M are (i) m = 13, M = 24 (ii)

m =
1
4

, M =
1
2

 (iii) m = - 11, M = 0 (iv) m = 1, M = 12

A. m = 13, M = 24

B. m =
1
4

, M =
1
2

C. m = - 11, M = 0

D. m = 1, M = 12

Answer: D

Watch Video Solution

( )

https://dl.doubtnut.com/l/_FGmRsLO0qeSN
https://dl.doubtnut.com/l/_mqpG3037IHmm


10. Evaluate: ∫
π / 2
-π / 2

x2cosx

1 + ex
dx

A. 
π2

4
- 2

B. 
π2

4
+ 2

C. π2 - e
π
2

D. π2 +
eπ

2

Answer: A

Watch Video Solution

11. If In = ∫
π
-π 

sinnx

1 + πx  sinx
 dx, n = 0, 1, 2, ...... then which one of the

following is not true ?

A. In = In+ 2

B. 

10

∑
m= 1

I2m+ 1 = 10π

( )

https://dl.doubtnut.com/l/_at5sQhe3epyZ
https://dl.doubtnut.com/l/_81ukQ0qufO71


C. 

10

∑
m= 1

I2m = 0

D. In = In+ 1

Answer: A::B::C

Watch Video Solution

12. about to only mathematics

A. f′ ′ (x) exists for al xε(0, ∞)

B. f′ (x) exists for all xε(0, ∞) and f′  is continuous on (0, ∞) but not

di�erentiable on (0, ∞).

C. There exists α > 1 suchthat |f′ (x)| < ∣ f(x) +  for all xε(α, ∞)

D. There exists β > 0 such that |f(x)| + ∣ f′ (x) + ≤ β for all xε(0, ∞)

Answer: B::C

Watch Video Solution

https://dl.doubtnut.com/l/_81ukQ0qufO71
https://dl.doubtnut.com/l/_fTPLeaDLw2JD


13. Let S be the area of the region enclosed by

y = e - x2
, y = 0, x = 0, andx = 1.  Then S ≥

1
e

 (b) S ≥ 1 -
1
e

 (c) 

S ≤
1
4

1 +
1

√e
 (d) S ≤

1

√2
+

1

√e
1 -

1

√2

A. S ≥
1
e

B. S ≥ 1 -
1
e

C. S ≤
1
4

1 +
1

√e

D. S ≤
1

√2
+

1

√e
1 -

1

√2

Answer: A::B::D

Watch Video Solution

( )

( ) ( )

( )
( )

14. Find a for which

lim n→ ∞
1a + 2a + 3a + ... + na

(n + 1)a - 1[(na + 1) + (na + 2) + ... + (na + n)]
=

1
60

A. 5

https://dl.doubtnut.com/l/_kSKM7WNWi7Db
https://dl.doubtnut.com/l/_SxroC1qLYMC5


B. 7

C. 
-15
2

D. 
-17
2

Answer: B::D

Watch Video Solution

15. Let f : [a, b] → [1, ∞) be a continuous function and let g :R → R be

de�ned as 

g(x) =

0 if x < a

∫xaf(t)dt if a ≤ x ≤ b

∫baf(t)dt if x > b

 Then

A. (a) g(x) is continuous but not di�erentiable at a

B. (b) g(x) is di�erentiable on R

C. (c) g(x) is continuous but not di�erentiable at b

{

https://dl.doubtnut.com/l/_SxroC1qLYMC5
https://dl.doubtnut.com/l/_kzJXxbYheJVs


D. (d) g(x) is continuous and di�erentiable at either a or b but not

both

Answer: A::C

Watch Video Solution

16. Let f : (0, ∞) ∈ R be given  

f(x) =
x

∫1 / xet+
1
t
1
t
dt, then

A. f(x) is monotonically increasing on[1, ∞)

B. f(x) is monotonocally decreasing on(0, 1)

C. f(x) + f
1
x

= 0, for all xε(0, ∞)

D. f 2x  is an odd function of x on R

Answer: A::C::D

Watch Video Solution

( )
( )

https://dl.doubtnut.com/l/_kzJXxbYheJVs
https://dl.doubtnut.com/l/_YWMM56GGcASH
https://dl.doubtnut.com/l/_YopBp3pCCNpO


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

equation is (are) 
∫04πet s ∈6at + cos4at dt

∫0πet s ∈6at + cos4at dt
= L a = 2, L =

e4π - 1

eπ - 1
 (b) 

a = 2, L =
e4π + 1

eπ + 1
 a = 4, L =

e4π - 1

eπ - 1
 (d) a = 4, L =

e4π + 1

eπ + 1

A. a = 2, L =
e4π - 1

eπ - 1

B. a = 2, L =
e4π+ 1

eπ + 1

C. a = 4, L =
e4π - 1

eπ - 1

D. a = 4, L =
e4π + 1

eπ + 1

Answer: A::C

Watch Video Solution

( )
( )

18. Let f(x) = 7tan8x + 7tan6x - 3tan4x - 3tan2x for all x ∈ -
π
2 ,

π
2  . Then

the correct expression (s) is (are) (a) ∫
π
40 xf(x)dx =

1
12

 (b) ∫
π
40 f(x)dx = 0 (c) 

∫
π
40 xf(x) =

1
6

 (d) ∫
π
40 f(x)dx =

1
12

( )

https://dl.doubtnut.com/l/_YopBp3pCCNpO
https://dl.doubtnut.com/l/_brWc7SItDn2r


A. ∫
π / 4
0 xf(x)dx =

1
12

B. ∫
π / 4
0 f(x)dx = 0

C. ∫
π / 4
0 xf(x) =

1
6

D. ∫
π / 4
0 f(x)dx = 1

Answer: A::B

Watch Video Solution

19. �nd the period of sin
x
2

- cos
x
3

 is

Watch Video Solution

( ) ( )

20. Let f :R
→
0, 1 be a continuous function. Then, which of the following

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

ex - ∫
x
0f(t)sintdt (b) f(x) + ∫

π
20 f(t)sintdt x - ∫

π
2 - x
0 f(t)costdt (d) x9 - f(x)

https://dl.doubtnut.com/l/_brWc7SItDn2r
https://dl.doubtnut.com/l/_FSLYsCozyZB4
https://dl.doubtnut.com/l/_Di3L0BAAdjyR


A. ex - ∫
x
0f(t)sintdt

B. x9 - f(x)

C. f(x) + ∫
π
20 f(t)sintdt

D. x - ∫
π

2 - x
0 f(t)costdt

Answer: B::D

Watch Video Solution

21. If I

98

∑
k= 1

∫
k+ 1
k

k + 1
x(x + 1)

dx, then :  (a) I <
49
50

 (b) I > (log)e99 (c) I >
49
50

 (d) 

I < (log)e99

A. I > loge99

B. I < loge99

C. I <
49
50

D. I >
49
50

https://dl.doubtnut.com/l/_Di3L0BAAdjyR
https://dl.doubtnut.com/l/_FIcCXACETjww


Answer: B::D

Watch Video Solution

22. If g(x) = ∫
sin ( 2x )
sinx sin - 1(t)dt, then :   

(a) g ′ π
2

= - 2π (b) g ′ -
π
2

= - 2π (c) g ′ -
π
2

= 2π (d) g ′ π
2

= 2π

A. g′
π
2

= - 2π

B. g′ -
π
2

= 2π

C. g′
π
2

= 2π

D. g′ -
π
2

= - 2π

Answer:

Watch Video Solution

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

https://dl.doubtnut.com/l/_FIcCXACETjww
https://dl.doubtnut.com/l/_Yhf7ypkc49wS


23. Given that for each aε(0, 1), lim h → 0 + ∫
1 -h
h t -a(1 - t)a - 1dt exists. Let

this limit be g(a). In addition it is given the function g(a) is di�erentiable

on(0, 1).  

The value of g
1
2

 is a. 
π
2

 b. π c.-
π
2

 d. 0

A. a. π

B. b. 2π

C. c. 
π
2

D. d. 
π
4

Answer: A

Watch Video Solution

( )

( )

24. Given that for each aε(0, 1), lim h → 0 + ∫
1 -h
h t -a(1 - t)a - 1dt exists. Let

this limit be g(a). In addition it is given the function g(a) is di�erentiable

( )

https://dl.doubtnut.com/l/_S8cB6C5RIWPR
https://dl.doubtnut.com/l/_rkYAMRw0ddpA


on(0, 1).  

The value of g
1
2

 is a. 
π
2

 b. π c.-
π
2

 d. 0

A. 
π
2

B. π

C. -
π
2

D. 0

Answer: D

Watch Video Solution

( )

25. Let F :R → R be a thrice di�erntiable function. Suppose that 

F(1) = 0, F(3) = - 4 and F′ (x) < 0 for all xε(1 /2, 3). Let f(x) = xF(x) for all 

x ∈ R. Then the correct statement(s) is (are)

A. a. f′ (1) < 0

B. b. f(2) < 0

https://dl.doubtnut.com/l/_rkYAMRw0ddpA
https://dl.doubtnut.com/l/_xbPgi6rpmvnf


C. c. f′ (x) ≠ 0 for an x ∈ (1, 3)

D. d. f′ (x) = 0 for some x ∈ (1, 3)

Answer: A::B::C

Watch Video Solution

26. Let F :R → R be a thrice di�erntiable function. Suppose that 

F(1) = 0, F(3) = - 4 and F′ (x) < 0 for all xε(1 /2, 3). Let f(x) = xF(x) for all 

x ∈ R. Then the correct statement(s) is (are)

A. 9f′ (3) + f′ (1) - 32 = 0

B. ∫
3
1f(x)dx = 12

C. 9f′ (3) - f′ (1) + 32 = 0

D. ∫
3
1f(x)dx = - 12

Answer: C::D

Watch Video Solution

https://dl.doubtnut.com/l/_xbPgi6rpmvnf
https://dl.doubtnut.com/l/_PDQ3trFJMZJa


27. Match the terms given in Column I with the compound given in

Column II. 

Watch Video Solution

28. For any real number x, let [x] denote the largest integer less than or

equal to x, Let f be a real-valued function de�ned on the interval [ - 10, 10]

be f(x) = {x - [x], if [x] is odd, 1 + [x] - x, if [x] is even Then the value

of 
π2

10 ∫
10
- 10f(x)cosπxdx is____

Watch Video Solution

29. Let y ′ (x) + y(x)g ′ (x) = g(x)g ′ (x), y(0), x ∈ R,  where f ′ (x) denotes 

dy(x)
dx

,  and g(x) is a given non-constant di�erentiable function on R with 

https://dl.doubtnut.com/l/_PDQ3trFJMZJa
https://dl.doubtnut.com/l/_JxOwx3OVV4T7
https://dl.doubtnut.com/l/_KEFusDvHK0kw
https://dl.doubtnut.com/l/_ljzm0RF5xFwG


g(0) = g(2) = 0.  Then the value of y(2) is______

Watch Video Solution

30. The value of ∫
1
04x3 d2

dx2 1 - x2 5 dx is

Watch Video Solution

{ ( ) }

31. Let f :R → R be a continuous odd function, which vanishes exactly at

one point and f(1) =
1
2

. Suppose that F(x) = ∫
x
- 1f(t)dt for all x ∈ [ - 1, 2]

and G(x) = ∫
x
- 1t|f(f(t))|dt for all x ∈ [ - 1, 2]. If lim x→ 1

F(x)
G(x) =

1
14 , Then

the value of f
1
2  is

Watch Video Solution

( )

https://dl.doubtnut.com/l/_ljzm0RF5xFwG
https://dl.doubtnut.com/l/_AzwGVJHJjhYw
https://dl.doubtnut.com/l/_ranb7T20oLvR


32. If α = ∫
1
0 e9x+ 3tan - 1x 12 + 9x2

1 + x2 dx where tan - 1x takes only principal

values, then, �nd the value of (log)e|1 + α| -
3π
4

Watch Video Solution

( )( )
( )

33. Let F(x) = ∫
x2 +

π
6x 2cos2t dt for all x ∈ R and f : 0,

1
2

→ [0, ∞) be a

continuous function.For a ∈ 0,
1
2

, 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

( ) [ ]
[ ]

34. Let f :R
→
R be a function de�ned by f(x) = {[x], (x ≤ 2)  (0, x > 2) where 

[x] is the greatest integer less than or equal to x
.
 If 

I = ∫
2
- 1

xf x2

2 + f(x + 1)
dx, then the value of (4I - 1)is

Watch Video Solution

( )

https://dl.doubtnut.com/l/_crVikauKeMoy
https://dl.doubtnut.com/l/_IMyPeklEwVYB
https://dl.doubtnut.com/l/_hG2LuuPZKSGS


Watch Video Solution

35. The total number for distinct xε[0, 1] for which ∫
x
0

t2

1 + t4
dt = 2x - 1 is

__________.

Watch Video Solution

36. Let f :R → R be a di�erentiable function such that 

f(0) = 0, f
π
2

= 3andf ′ (0) = 1.  If g(x) = ∫
π
2x f ′ (t)cosect - cottcosectf(t) dt

for x 0,
π
2

,  then ( lim )x→ 0g(x) =

Watch Video Solution

( ) [ ]

( ]

37. For each positive integer n , let yn =
1
n (n + 1)(n + 2)

.
n + n

1
n

 For x ∈ R

let [x] be the greatest integer less than or equal to x . If ( lim )n→ ∞yn = L

, then the value of [L] is ______.

W t h Vid S l ti

( )

https://dl.doubtnut.com/l/_hG2LuuPZKSGS
https://dl.doubtnut.com/l/_upYRTKvktCkb
https://dl.doubtnut.com/l/_aBgYRPEbsNrj
https://dl.doubtnut.com/l/_a7Ouq7NIMBpM


Watch Video Solution

38. The value of the integral ∫
1

20

1 + √3

(x + 1)2(1 - x)6
1
4

dx is ______.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_a7Ouq7NIMBpM
https://dl.doubtnut.com/l/_veGjmXO3vNUu

