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BOOKS - CENGAGE

DEFINITE INTEGRATION

Examples

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

View Text Solution

∫
1

2

x2dx

2. Evaluate:  using limit of sum

View Text Solution

∫
b

a

exdx

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_VjXz28ofKw5f
https://dl.doubtnut.com/l/_e8a0j2tA9gnd


3. Evaluate:  using limit of sum

View Text Solution

∫
b

a

sinxdx

4. Evaluate 

View Text Solution

∫
b

a

, wherea, b > 0.
dx

√x

5. If  then �nd the value of 

Watch Video Solution

f(x) = min (|x|, 1 − |x|, )∀x ∈ R,
1

4

∫
1

− 1

f(x)dx.

6. Evaluate: 

Watch Video Solution

∫
2π

−
sin− 1(sinx)dx

π

2

https://dl.doubtnut.com/l/_tz3eS1OoaUpl
https://dl.doubtnut.com/l/_y07hCY762gwM
https://dl.doubtnut.com/l/_vo0wwi1Nhvfk
https://dl.doubtnut.com/l/_qiv7CrbB0sES
https://dl.doubtnut.com/l/_fkdbqzXDvBAN


7. Evaluate .

View Text Solution

∫
1

0

1

√1 − x2sin− 1(2x√1 − x2)dx

8. Evaluate:  denotes the greatest integer

function.

Watch Video Solution

∫
2π

0
[sinx]dx, where[x]

9. Prove that 

View Text Solution

< ∫
π / 2

0
dx <

1 + √2

2

sinx

x

π + 2√2

4

10. Evaluate: 

View Text Solution

∫
0

− 1

dx

x2 + 2x + 2

https://dl.doubtnut.com/l/_fkdbqzXDvBAN
https://dl.doubtnut.com/l/_0le2RC1NYWjt
https://dl.doubtnut.com/l/_Y6hySWo85Jxn
https://dl.doubtnut.com/l/_pZ2085pJGE28
https://dl.doubtnut.com/l/_qyNSUu2ZkW2V


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

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

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

Then �nd the value of

View Text Solution

P (x)

( − 1, − 1), (1.1)

60∘ .

∫
1

0
p(x)dx.

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

number  such that 

View Text Solution

f [a, b].

x ∈ [a, b] ∫
x

a

f(t)dx = ∫
b

x

f(t)dt.

13. 

View Text Solution

∫
1

0

dx

ex + e−x

14. Evaluate (∫
0

)

π

2 tanxdx

1 + m2 tan2 x

https://dl.doubtnut.com/l/_qyNSUu2ZkW2V
https://dl.doubtnut.com/l/_uQCnWLZAQqd6
https://dl.doubtnut.com/l/_lYwbnS17XZj0
https://dl.doubtnut.com/l/_vHv8uWoEbuhq


Watch Video Solution

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

 

View Text Solution

I = ∫
π

0

dx

1 + 2 sin2 x
I = ∫

π

0

dx

cos2 x + 3 sin2 x

= ∫
π

0
= [tan− 1(√3 tanx)]π0 = 0

sec2 xdx

1 + 3 tan2 x

1

√3

16. Let . If ,

then possible value of k is:

View Text Solution

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

dx

esin x

x
∫

4

1
2 dx = F (k) − F (1)
esin (x2 )

x

17. If  then the value of  is ___

View Text Solution

∫
b

a

(f(x) − 3x)dx = a2 − b2 f( )
π

6

https://dl.doubtnut.com/l/_vHv8uWoEbuhq
https://dl.doubtnut.com/l/_fg1kxFPVBzKU
https://dl.doubtnut.com/l/_2QpIfJcV65fb
https://dl.doubtnut.com/l/_Nms3YdG8Rsog


18. If  `int_0^1xf"

(2x)dx

Watch Video Solution

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

19. 

View Text Solution

F ∈ dthevalueof∫
1

0
logxdx.

20. Evaluate: 

View Text Solution

∫
0

dx

1
2 x sin− 1 x

√1 − x2

21. If , then  is equal to

View Text Solution

λ = ∫
1

0

et

1 + t
∫

1

0

et loge(1 + t)dt

https://dl.doubtnut.com/l/_y9E9geZvCtCK
https://dl.doubtnut.com/l/_P4CWdhWHaWwk
https://dl.doubtnut.com/l/_ZBAdVUhRAeZI
https://dl.doubtnut.com/l/_Q4cK7TDmKAwx
https://dl.doubtnut.com/l/_7AGeZsuK0Qnx


22. If  then �nd the value of  in

terms of  .

View Text Solution

∫
1

0

e−x ^ 2dx = a, ∫
1

0

x2e−x ^ 2dx

a

23. If  then �nd the value of 

View Text Solution

f(x) = x + sinx, ∫
2π

π

f − 1(x)dx.

24. Find the value of 

View Text Solution

∫
π / 2

0
cos5 x sin7 xdx

25. Evalute 

View Text Solution

lim
n→ ∞

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

(n + 1)(n + 2)

1

(n + 2)(n + 4)

1

6n2

https://dl.doubtnut.com/l/_7AGeZsuK0Qnx
https://dl.doubtnut.com/l/_9ROEpwNi6QNA
https://dl.doubtnut.com/l/_u3fjOx5lTIEa
https://dl.doubtnut.com/l/_vJFW8IvWNHlI


26. Evaluate: 

View Text Solution

( lim )
n

−→
∞

n[ + + + + ]
1

na

1

na + 1

1

na + 2

1

nb

27. Evaluate: 

View Text Solution

( lim )
n

−→
∞

⎛

⎝

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

n

28. Evaluate: 

View Text Solution

(lim)
n

−→
∞

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

16 + 26 + 36 + + n6

29. `P rov et h a t0

View Text Solution

https://dl.doubtnut.com/l/_jodhu7sl551j
https://dl.doubtnut.com/l/_B1bxwqLDeY13
https://dl.doubtnut.com/l/_Xp3uEb2dGPmh
https://dl.doubtnut.com/l/_4GlcS0AW9OCy


30. 

View Text Solution

Provethat ≤ ∫
0

≤ f or n ≥ 1.
1

2

1
2 dx

√1 − x2n

π

6

31. 

Then arrange in the decreasing order in which values  lie.

View Text Solution

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

π

3

π

6

sinx

x

π

3

π

6

sinx

sinx

π

3

π

6

sin(tanx)

tanx

I1, I2, I3

32. Prove that  for .

Watch Video Solution

1 ≤ ∫( )dx ≤
5 − x

9 − x2

6

5
x ∈ [0, 2]

33. Estimate the absolute value of the integral 

View Text Solution

∫
19

10
dx

sinx

1 + x8

https://dl.doubtnut.com/l/_OCDR1ILa6197
https://dl.doubtnut.com/l/_2AMe6nGkghB6
https://dl.doubtnut.com/l/_hR32nbS8aiC4
https://dl.doubtnut.com/l/_BElbgucvNXfC


34. Prove that  cannot exceed  .

View Text Solution

∫
1

0

√(1 + x)(1 + x3)dx √
15

8

35. Prove that 

Watch Video Solution

∫
b

a

f(x)dx = (b − a)∫
1

0

f((b − a)x + a)dx

36. Evaluate 

Watch Video Solution

∫
2

− 1

∣∣x
3 − x∣∣dx

37. Evaluate 

Watch Video Solution

∫
− 1

|x sin(πx)|dx

3
2

https://dl.doubtnut.com/l/_BElbgucvNXfC
https://dl.doubtnut.com/l/_3CaeMHxgfLtp
https://dl.doubtnut.com/l/_uqDTUDdm8zam
https://dl.doubtnut.com/l/_ahF2louGGgCS
https://dl.doubtnut.com/l/_dgN3urRIxvs4


38. Show that 

View Text Solution

∫
b

a

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

x

39. If , then �nd the value of 

View Text Solution

f(n) = ∫
2015

0
dx

ex

1 + xn
lim
n→ ∞

f(n)

40. Let:  Then discuss continuity and

di�erentiability of 

View Text Solution

f(x) = ∫
x

0

|2t − 3|dt.

f(x)atx =
3

2

41. A continuous real function  satis�es

 then �nd the value of 

Vi T S l i

f

f(2x) = 3(f(x) ∀x ∈ R
.

If∫
1

0
f(x)dx = 1,

∫
2

1
f(x)dx

https://dl.doubtnut.com/l/_9FAF5cBxup7S
https://dl.doubtnut.com/l/_tdmch1pwt4Qv
https://dl.doubtnut.com/l/_emwC10yNZgfl
https://dl.doubtnut.com/l/_gGWnjBZQjEFR


View Text Solution

42. Let , where  is such that , for 

 and , for . Then prove that .

View Text Solution

g(x) = ∫
x

0

f(t)dt f ≤ f(t) ≤ 1
1

2

tε[0, 1] 0 ≤ f(t) ≤
1

2
tε[1, 2] ≤ g(2) ≤

1

2

3

2

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

the value of the integral 

Watch Video Solution

[x] x,

∫
2

0

x2[x]dx.

44. Evaluate:  deontoes the greatest integer

function.

View Text Solution

∫
0

[tanx]dx, where[.]

5π
12

https://dl.doubtnut.com/l/_gGWnjBZQjEFR
https://dl.doubtnut.com/l/_RsIwGKnNDYdq
https://dl.doubtnut.com/l/_PMQFcHUvkL3M
https://dl.doubtnut.com/l/_Es9853fFsBJs


45. Evaluate:  represents greatest integer

function.

View Text Solution

∫
10π

0
[tan− 1 x]dx, where[x]

46. Evaluate:  denotos the greatest integer

function.

View Text Solution

∫
2

0
[x2 − x + 1]dx, where[.]

47. Prove that  is a natural number

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

View Text Solution

∫
∞

0
[ne−x]dx = 1n( ), wheren

nn

n !

48. Evaluate: 

View Text Solution

∫
√3

0
sin− 1( )dx

1

1 + x2

2x

1 + x2

https://dl.doubtnut.com/l/_51n41cAphV8X
https://dl.doubtnut.com/l/_OELdSXgiCuiM
https://dl.doubtnut.com/l/_HV2LNwZtMYAb
https://dl.doubtnut.com/l/_d6JhQ7Nk3U53


View Text Solution

49. Evaluate 

Watch Video Solution

∫ dx

π

3

π

6

√sinx

√sinx + √cos x

50. Evaluate: 

View Text Solution

∫
a

0

or ∫
0

dx

x + √(a2 − x2)

π

2 dthη

1 + tan θ

51. Evaluate .

Watch Video Solution

∫
π

0

dx
sin 6x

sinx

52. The value  is

Watch Video Solution

∫
0

log( )dx

π

2 4 + 3 sinx
4 + 3 cos x

https://dl.doubtnut.com/l/_d6JhQ7Nk3U53
https://dl.doubtnut.com/l/_qMo7501EA4bK
https://dl.doubtnut.com/l/_W5RYxnBi4Ww0
https://dl.doubtnut.com/l/_GLVXqRIrn7Sz
https://dl.doubtnut.com/l/_qbxHf2xsryCH
https://dl.doubtnut.com/l/_pni1iHAGI6to


53. Evaluate: 

View Text Solution

∫
3π

−π

log(secθ − tanθ)dthη

54. Prove that 

View Text Solution

∫
2a

0
f(x)dx = ∫

a

a

[f(a − x) + f(a + x)]dx

55. Evaluate 

View Text Solution

∫
π / 4

0

In(1 + tanx)dx

56. Evaluate:  denotes the greatest integer

function).

Watch Video Solution

∫
5

− 5
x2[x + ]dx(where[.]

1

2

https://dl.doubtnut.com/l/_pni1iHAGI6to
https://dl.doubtnut.com/l/_UTQ5ZTl40tZA
https://dl.doubtnut.com/l/_0caRQZu42Hcf
https://dl.doubtnut.com/l/_v68SUCKPQpgT
https://dl.doubtnut.com/l/_kbFFIGpRrcNR


57. Evaluate: 

View Text Solution

∫
π

−π

x sinxdx
ex + 1

58. Evaluate: 

View Text Solution

∫
0

dx

π

2 sin2 x

sinx + cos x

59. Prove that  Hence or

otherwise, evaluate the integral 

View Text Solution

∫
1

0

tan− 1( )dx = 2∫
1

0

tan− 1 xdx.
1

1 − x + x2

∫
1

0

tan− 1(1 − x + x2)dx

60. Show that 

View Text Solution

∫
0
√(sin 2θ) sin θdthη =

π

2 π

4

https://dl.doubtnut.com/l/_kbFFIGpRrcNR
https://dl.doubtnut.com/l/_ayZKyLBBpDgw
https://dl.doubtnut.com/l/_k7Fn6uBrXneb
https://dl.doubtnut.com/l/_NoSmEJgm3Yex


61. For

View Text Solution

θ ∈ ( = , ), provethat∫
θ

0
log(1 + tan θ tanx)dx = θ log(secθ)

π

2

62. Evaluate the de�nite integral: 

View Text Solution

∫
−

( )cos01( )dx.

1

√3

1

√3

x4

1 − x4

2x

1 + x2

63. Evaluate 

View Text Solution

∫
1

0

dx
dx

(5 + 2x − 2x2)(1 + e2 − 4x)

64. Evaluate 

View Text Solution

∫
2π

0

dx

1 + 3 cos2 x

https://dl.doubtnut.com/l/_8vFQKauEBcCc
https://dl.doubtnut.com/l/_4j6mVYSLtfOl
https://dl.doubtnut.com/l/_ULlBrtzlabCX
https://dl.doubtnut.com/l/_UKenpgbcfocx
https://dl.doubtnut.com/l/_NTxMWqha3ti8


65. Evaluate 

View Text Solution

∫
2π

0

dx
x cos2n x

cos2n x + sin2n x

66. Evaluate .

View Text Solution

∫
π

0

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

2

1

2

67. 

View Text Solution

∫
π

0

x log sinxdx

68. Evaluate: 

View Text Solution

∫
π / 4

π / 4
log(sinx + cos x)dx

69. Evaluate: ∫
0

x cot xdx

π

2

https://dl.doubtnut.com/l/_NTxMWqha3ti8
https://dl.doubtnut.com/l/_q67d1t7fRsAO
https://dl.doubtnut.com/l/_2FVRLRQ1BcRy
https://dl.doubtnut.com/l/_o0AcpFEBootd
https://dl.doubtnut.com/l/_emjLPihrRJO4


View Text Solution

70. Evaluate: 

Watch Video Solution

∫
∞

0

log(x + )
1

x

dx

1 + x2

71. Evaluate .

View Text Solution

∫
π / 2

−π / 2

√cos x − cos3 xdx

72. Evaluate: 

Watch Video Solution

∫
−

log( )dthη, a > 0

π

2

π

2

a − s∫hη

a + sin θ

73. Evaluate: 

View Text Solution

∫
−

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

π

2

π

2

ax2 + bx + c

ax2 − bx + c

https://dl.doubtnut.com/l/_emjLPihrRJO4
https://dl.doubtnut.com/l/_kSAxNJwEsvMb
https://dl.doubtnut.com/l/_ecDE5SN8WEfn
https://dl.doubtnut.com/l/_pzs2zl8O9yyK
https://dl.doubtnut.com/l/_DKJOMdHnUeAG


74. Evaluate: 

Watch Video Solution

∫
−

dx

π

4

π

4

x9 − 3x5 + 7x3 − x + 1

cos2 x

75. If  is an odd function, then evaluate

Watch Video Solution

f

I = ∫
a

−a

(
f(sinx)

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

76. Evaluate: 

View Text Solution

∫
−

[( )
2

+ ( )
2

− 2] dx

1
2

1
2

x + 1

x − 1

x − 1

x + 1

1
2

77. Find the value of , where [.]

represents the greatest integer function.

∫
2

− 2

dx
sin− 1(sinx) + cos − 1(cos x)

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

5

https://dl.doubtnut.com/l/_DKJOMdHnUeAG
https://dl.doubtnut.com/l/_JNLPJGkk0mll
https://dl.doubtnut.com/l/_B2EIryXSZpxh
https://dl.doubtnut.com/l/_nPNYLtxqsNVJ
https://dl.doubtnut.com/l/_YyHDDZx2Wu5i


View Text Solution

78. Determine the value of .

View Text Solution

∫
π

−π

dx
2x(1 + sinx)

1 + cos2 x

79. Evalaute .

Watch Video Solution

∫
16π / 3

0
|sinx|dx

80. Evaluate  (where  and  are integral and fractional

parts of  respectively and ).

Watch Video Solution

∫
n

0 [x]dx

∫
n

0 {x}dx
[x] {x}

x nεN

https://dl.doubtnut.com/l/_YyHDDZx2Wu5i
https://dl.doubtnut.com/l/_PiMmuDwBEYgs
https://dl.doubtnut.com/l/_ld6ZIt8C8526
https://dl.doubtnut.com/l/_WN1k35NQAZgS


81. Let  be a continuous and periodic function such that

 for all .If  and 

, then �nd the value of .

Watch Video Solution

f(x)

f(x) = f(x + T ) xεR, T > 0 ∫
a+ 5T

− 2T

f(x)dx = 19(ag0)

∫
T

0
f(x)dx = 2 ∫

a

0
f(x)dx

82. If , then prove that .

Watch Video Solution

g(x) = ∫
x

0

cos4 tdt g(x + π) = g(x) + g(π)

83. Evaluate: 

View Text Solution

∫
nπ−

−
|sinx + cos x|dx

π

4

π

4

84. Evaluate: 

denotes the greatest integer function.

View Text Solution

∫
x

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

π

2

https://dl.doubtnut.com/l/_p1qLW6Njpomp
https://dl.doubtnut.com/l/_usbg3CMCgykU
https://dl.doubtnut.com/l/_rgEjf6ONeZpr
https://dl.doubtnut.com/l/_lHRhPX54LGu5


View Text Solution

85. Let  be a real-valued function satisfying

 Prove that  is

constant function.

View Text Solution

f

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

x

f(t)dt

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

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

integers 

View Text Solution

a, b

mandn

∫
a+n

a

f(x)dx = ∫
b+m

b

f(x)dx
.

Calca––tethevalueof∫
n

m

f(x)dx

87. If , then �nd 

Watch Video Solution

y = ∫
x3

x2

dt(x > 0)
1

log t

dy

dx

https://dl.doubtnut.com/l/_lHRhPX54LGu5
https://dl.doubtnut.com/l/_zAXl0RltVhym
https://dl.doubtnut.com/l/_p3M0iTV7oPRA
https://dl.doubtnut.com/l/_8QCJIgcdj6oH


88. If , then  is equal to

Watch Video Solution

∫
y

0

cos t2 dt = ∫
x2

0

   dt
sin t

t

dy

dx

89. 

Watch Video Solution

Ifx = ∫
y

0

and = ay, thenf ∈ da
dt

√1 + 9t2

d2y

dx
2

90. If  then �nd the value of 

Watch Video Solution

∫
1

sin x

t2f(t)dt = 1 − sinx, xε(0, )
π

2

f( )
1

√3

91. Let  be a di�erentiable function having 

Then evaluate 

Watch Video Solution

f :R
→
R f(2) = 6, f ′ (2) = .

1

48

(lim)
x

→
2
∫

f ( x )

6
dt

4t3

x − 2

https://dl.doubtnut.com/l/_BQRUefdo3tU6
https://dl.doubtnut.com/l/_kEtp2oAvMPSl
https://dl.doubtnut.com/l/_5PbaAPyyQwbn
https://dl.doubtnut.com/l/_dffTyJ8xq0Wl


92. Evaluate: 

View Text Solution

(lim)
x

−→
∞

(∫0xex ^ 2dx)
2

∫0xe2x ^ 2dx

93. Prove that:

 is the

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

Watch Video Solution

y = ∫
sin2 x

sin− 1 √tdt + ∫
cos2 x

cos − 1, where0 ≤ x ≤ ,
1
8

1
8

π

2

94. If  , then �nd the interval in which 

increases.

Watch Video Solution

f(x) = ∫
x2 + 1

x2

e− t2dt f(x)

95. Evaluate lim
n→ ∞

[ ]
1 + 2 + 3 + ... + n

4n2 − 3n + 2

https://dl.doubtnut.com/l/_dffTyJ8xq0Wl
https://dl.doubtnut.com/l/_duRhfBTGB7bZ
https://dl.doubtnut.com/l/_eUvXoE2ish7w
https://dl.doubtnut.com/l/_FdJWvvIYUgWY
https://dl.doubtnut.com/l/_DKUmajwry3RP


Watch Video Solution

96. Let  be a real valued function satisfying

 then  is

Watch Video Solution

f :R − (0, ∞)

∫
x

0
tf(x − t)dt = e2x − 1 f(x)

97. Find the shortest distance between the lines whose vector equations

are  and

Watch Video Solution

→
r = ( î + 2ĵ + 3k̂) + λ( î − 3ĵ + 2k̂)

→
r = (4 î + 5ĵ + 6k̂) + μ(2 î + 3ĵ + k̂)

98. Find  and , when  and 

.

Watch Video Solution

fog(2) gof(1) f :R → R; f(x) = x2 + 8

g :R → R; g(x) = 3x3 + 1

https://dl.doubtnut.com/l/_DKUmajwry3RP
https://dl.doubtnut.com/l/_8JMEu3rfHyFN
https://dl.doubtnut.com/l/_mQnVssZKyOcf
https://dl.doubtnut.com/l/_xtk8L3OFKeAH
https://dl.doubtnut.com/l/_xELwjRvY3ewy


99. Prove that 

Watch Video Solution

∫
x

0

exte− t ^ 2dt = e ∫
x

0

e
− ( )

dt
x

2

4

t2

4

100. Evaluate: 

Watch Video Solution

∫
− 5

− 4
ex+ 5 ^ 2dx + 3∫ e9(x − )

2

dx

2
3

1
3

2

3

101. Compute the integrals: 

Watch Video Solution

∫
∞

0
f(xn + x−n)logx

dx

x

102. Compute the integrals: 

Watch Video Solution

∫
∞

0

f(xn + x−n)logx
dx

x

103. Compute the integrals: ∫
e

sin(x − )dx
1
e

1

x

1

x

https://dl.doubtnut.com/l/_xELwjRvY3ewy
https://dl.doubtnut.com/l/_m3HUP0DxrzbV
https://dl.doubtnut.com/l/_Ic8Ixauc9E0X
https://dl.doubtnut.com/l/_CMBQle0Gpmyp
https://dl.doubtnut.com/l/_jy8419QvItDt


Watch Video Solution

104.  in

terms of 

Watch Video Solution

LetA = ∫
∞

0
dx

.

Thenf ∈ dthevalueof∫
∞

0
dx

logx

1 + x3

x logx

1 + x3

A.

105. If , then �nd the value of 

View Text Solution

∫
1

0
dt = α

sin t

1 + t
∫

4π

4π− 2
dt

sin t

2

4π|2 − t|

106. Prove that .

Watch Video Solution

∫
1

0

( )dx = ∫
0

dx
tan− 1 x

x

1

2

π

2 x

sinx

https://dl.doubtnut.com/l/_jy8419QvItDt
https://dl.doubtnut.com/l/_sooCaSbuRfc9
https://dl.doubtnut.com/l/_wgThFNOpRYbr
https://dl.doubtnut.com/l/_y9b2mpoJYtIe


107. For  Find the function 

and �nd the value of 

Watch Video Solution

x > 0, letf(x) = ∫
x

1

dt.
log t

1 + t
f(x) + f( )

1

x

f(e) + f( ).
1

e

108. Determine a positive integer  such that

Watch Video Solution

n

∫
0

xn sinxdx = (π2 − 8)

π

2 3

4

109. Determine a positive integer  such that 

Watch Video Solution

n ≤ 5

∫
1

0

ex(x − 1)n = 16 − 6e

110. Prove that: 

Watch Video Solution

In = ∫
∞

0
x2n+ 1e−x ^ 2dx = , n ∈ N.

n !
2

https://dl.doubtnut.com/l/_csm3KCm9Lqs1
https://dl.doubtnut.com/l/_obpoIYPlMzxs
https://dl.doubtnut.com/l/_63dCe30rvevS
https://dl.doubtnut.com/l/_UdhATB6ivc6U


111.  which of the following

statements hold good?   (c) 

 

Watch Video Solution

IfIn = ∫
1

0

, wheren ∈ N,
dx

(1 + x2)
n

2nIn+ 1 = 2−n + (2n − 1)In I2 = +
π

8

1

4

I2 = −
π

8

1

4
I3 = +

3π

32

1

4

112.  Hence,

Prove that

Watch Video Solution

IfIn = ∫
0

sinn xdx, thenshowthatIn = ( )In− 2

π

2 n − 1

n

In = f(x) = {( )( )( )

..

if niseven( )(
n − 1

n

n − 3

n − 2

n − 5

n − 4

1

2

π

2

n − 1

n

113.  are continuous in 

Then prove that 

W t h Vid S l ti

f, g, h,

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

∫
a

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

https://dl.doubtnut.com/l/_UdhATB6ivc6U
https://dl.doubtnut.com/l/_h9gCXIe9ZUgD
https://dl.doubtnut.com/l/_2b2OYJpid9qU
https://dl.doubtnut.com/l/_OEbrx1UZV2da


Watch Video Solution

114. Evaluate .

Watch Video Solution

∫
0

dx

π

2 sin 3x

sinx + cos x

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

some .

Watch Video Solution

f : [0, 4] → R

α, βε(0, 2), ∫
4

0

f(t)dt = 2αf(α2) + 2βf(β2)

116. Prove that 

Watch Video Solution

∫
∞

0
dx = ∫

∞

0
dx

sin2 x

x2

sinx

x

117. If  then �nd the value of 

in terms of 

∫
0

log sin θdthη = k,

π

2

∫
π

( )

2

dthη

π

2 θ

s∫hη

k

https://dl.doubtnut.com/l/_OEbrx1UZV2da
https://dl.doubtnut.com/l/_WhwGSI9ou74p
https://dl.doubtnut.com/l/_QgHgpsECVysX
https://dl.doubtnut.com/l/_YhPbQWD2RQKp
https://dl.doubtnut.com/l/_Sq1GhTklWsAO


Watch Video Solution

118. Evaluate : 

Watch Video Solution

∫
π

0

dx
x2 sin 2x ⋅ sin( ⋅ cos x)π

2

2x − π

119. Functions  are de�ned, respectively, by 

, �nd 

Watch Video Solution

f, g :R → R

f(x) = x2 + 3x + 1, g(x) = 2x − 3 fof

120. The function  is equal to

Watch Video Solution

g(x + 2)

121. Evaluate: 

W t h Vid S l ti

∫
0

(tan− 1( ))sec2 θdθ.

π

4 2 cos2 θ

2 − sin 2θ

https://dl.doubtnut.com/l/_Sq1GhTklWsAO
https://dl.doubtnut.com/l/_ezJbtKJT8hB9
https://dl.doubtnut.com/l/_TwqhNDFHTi6A
https://dl.doubtnut.com/l/_AlrLVMc5FSRy
https://dl.doubtnut.com/l/_RbvBBfUylX49


Watch Video Solution

122. If  prove that 

Watch Video Solution

f(x) = ∀x ∈ (0, π],
sinx

x

∫
0

f(x)f( − x)dx = ∫
π

0

f(x)dx
π

2

π

2 π

2

123. Let  be a continuous function  except at  such

that g(x)= , prove that 

Watch Video Solution

f(x) ∀x ∈ R, x = 0,

∫
a

x

dt
f(t)

t
∫

a

0

f(x)dx = ∫
a

0

g(x)dx

124. If  then

show that 

Watch Video Solution

ξntx0 sin(f(t))dt = (x + 2)∫
x

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

f ′ (x)cot f(x) + 0.
3

1 + x

https://dl.doubtnut.com/l/_RbvBBfUylX49
https://dl.doubtnut.com/l/_DpDB9U6zsb8P
https://dl.doubtnut.com/l/_WpKNArrOkiSM
https://dl.doubtnut.com/l/_J7hmjLX5gNbN


125. Show that: 

Watch Video Solution

∫
π / 2

0

f(sin 2x)sinxdx = √2∫
π / 4

0

f(cos 2x)cos xdx.

126. Let  be a di�erentiable function.

If  for all  prove that 

Watch Video Solution

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

> 0
dg

dx
x,

∫
a

0
g(x)dx + ∫

b

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

127. about to only mathematics

Watch Video Solution

128. If  then prove that 

Watch Video Solution

f(x + f(y)) = f(x) + y∀x, y ∈ Randf(0) = 1,

∫
2

0
f(2 − x)dx = 2∫

1

0
f(x)dx.

https://dl.doubtnut.com/l/_zktn0AfS8YZx
https://dl.doubtnut.com/l/_QkChliPnMYiL
https://dl.doubtnut.com/l/_lwDWxpa6ytwD
https://dl.doubtnut.com/l/_89b2qPSg7e12


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

with  Moreover, suppose that  satis�es

Watch Video Solution

f [1, ∞]

f(x1) = 1. f

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

x2 + f 2(x)

π

4

130. Let  be a continuous function on  If 

 then prove that

there exist some  such that

Watch Video Solution

f [a, b].

F (x) = (∫
x

a

f(t)dt − ∫
b

x

f(t)dt)(2x − (a + b)),

c ∈ (a, b)

∫
c

a

f(t)dt − ∫
b

c

f(t)dt = f(c)(a + b − 2c).

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

area bounded by  and the x-axis is equal to

f(x) R. ∀t ∈ R,

y = f(x), x = a − t, x = a,

https://dl.doubtnut.com/l/_89b2qPSg7e12
https://dl.doubtnut.com/l/_5hIWsuh22oyt
https://dl.doubtnut.com/l/_1BRhVWUzuRJq
https://dl.doubtnut.com/l/_SnvQMsiJh3eQ


Exercise 8.1

the area bounded by  and the x-axis. Then

prove that 

Watch Video Solution

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

∫
λ

−λ

f − 1(x)dx = 2aλ(giventhatf(a) = 0).

132. 

Watch Video Solution

Iff(x) = x + ∫
1

0

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

thenf ∈ dthevalueofthedef ∈ ite ∈ tegral∫
1

0
f(x)dx.

1. Evaluate the following integrals using limit of sum. 

View Text Solution

∫
b

a

cos xdx

https://dl.doubtnut.com/l/_SnvQMsiJh3eQ
https://dl.doubtnut.com/l/_5ORS4o1Apz6i
https://dl.doubtnut.com/l/_bjejqz2w5GyX


Exercise 8.2

2. Evaluate the following integrals using limit of sum. 

View Text Solution

∫
b

a

x3dx

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

function.

Watch Video Solution

∫
4

0
[x]dx [. ]

4. If

�nd the value of 

Watch Video Solution

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

∫
3

− 3

g(x)dx.

https://dl.doubtnut.com/l/_SevJGL5486NU
https://dl.doubtnut.com/l/_VVXmLDAM2P88
https://dl.doubtnut.com/l/_uyEYVUQFjilF


1. Consider the integral   

Making the substitution , we have  

  

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

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

the mistake.

View Text Solution

I = ∫
2π

0

dx

5 − 2 cos x

tan x = t
1

2

I = ∫
2π

0
= ∫

0

0
= 0

dx

5 − 2 cos x

2dt

(1 + t2)[5 − 2(1 − t2) /(1 + t2)]

2. Evaluate the following : 

Watch Video Solution

∫
π

0

dx

1 + sinx

3. Evaluate: 

Watch Video Solution

∫
∞

1
(ex+ 1 + e3 − 1)

− 1
dx

https://dl.doubtnut.com/l/_jpCirdUcmyRd
https://dl.doubtnut.com/l/_f0kGYAzJuvEN
https://dl.doubtnut.com/l/_8z94pfuhrc19


4. Evaluate: 

Watch Video Solution

∫
0

dx

1

√2 sin− 1 x

(1 − x2)√1 − x2

5. Evaluate: 

Watch Video Solution

∫
1

0

dx
2 − x2

(1 + x)√1 − x2

6. Evaluate 

Watch Video Solution

∫
π

0

xdx

a2 cos2 x + b2 sin2 x

7. Evaluate: 

Watch Video Solution

∫
π / 4

π / 6
dx

1 + cot x

ex sinx

https://dl.doubtnut.com/l/_dGFCWVjoeK10
https://dl.doubtnut.com/l/_uirWIEI618pB
https://dl.doubtnut.com/l/_T7DIjtvnp7gw
https://dl.doubtnut.com/l/_gp7DvitEJrDE


8. Evaluate 

Watch Video Solution

∫
1

0

e−xdx

1 + ex

9. prove that

Watch Video Solution

∫
102

0

(x − 1)(x − 2). . (x − 100) × dx = 101! − 10
1

+ + .1
x− 1

1
x− 2

.1
x− 100

10. Show that : 

Watch Video Solution

∫
1

0

dx = − ∫
1

0

dx
logx

(1 + x)

log(1 + x)

x

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

 .

Watch Video Solution

∫
1

0
dt = a,

et

1 + t
∫

1

0
dt

et

(1 + t)2

a

https://dl.doubtnut.com/l/_gs0M5Bp3uq0v
https://dl.doubtnut.com/l/_FQEyWY9CVn4N
https://dl.doubtnut.com/l/_eDU3tB29icFQ
https://dl.doubtnut.com/l/_70U6iKs8PuOz


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

 then �nd the value of 

Watch Video Solution

f

f(2) = 3andf(5) = 7. Given∫
5

2
f(x)dx = 17,

∫
7

3
f − 1(x)dx

13. Evaluate: 

Watch Video Solution

(lim)
n

−→
∞

( + + + )
1

√4n2 − 1

1

√4n2 − 22

1

√3n2

14. Evaluate: 

Watch Video Solution

(lim)
n

−→
∞
[ + 2/n2 + + sec2 1]

1

n2

sec2 1

n2

sec2 4

n2

1

n

15. Evaluate 

Watch Video Solution

(lim)
n

−→
∞

n

∑
k= 1

k

n2 + k2

https://dl.doubtnut.com/l/_70U6iKs8PuOz
https://dl.doubtnut.com/l/_ULpkLZtG7jLh
https://dl.doubtnut.com/l/_pQ0duNEteIUh
https://dl.doubtnut.com/l/_bDX5RH18e1sc
https://dl.doubtnut.com/l/_Of5LooZ3UVt9


Exercise 8.3

Watch Video Solution

16. Evaluate the following limit: 

Watch Video Solution

lim
n→ ∞

∑n

r= 1 √r∑h

r= 1
1

√r

∑n

r= 1 r

17. Evaluate: 

Watch Video Solution

(lim)
n

−→
∞
[ ]

1 /n
n !

nn

1. 

Watch Video Solution

Provethat4 ≤ ∫
3

1

√3 + x2 ≤ 4√3

https://dl.doubtnut.com/l/_Of5LooZ3UVt9
https://dl.doubtnut.com/l/_Vp86YxpKNI19
https://dl.doubtnut.com/l/_Mz8iM3GMSFXd
https://dl.doubtnut.com/l/_A5oIqUM3ZSuu


2. 

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

`I_3

A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

IfI1 = ∫
1

0
2x ^ 3dx, I2 = ∫

1

0
2x ^ 2dx, I3 = ∫

2

1
2x ^ 2dx, I4 = ∫

2

1
2x ^ 3

I1 > I2 I2 > I2 I3 > I4

I1 > I2

I2 > I1

I3 > I4

I3 < I4

3. 

then �nd the order in which the values  exist.

Watch Video Solution

IfII = ∫
π / 2

0
cos(sinx)dx, I2 = ∫

0
sin(cos x)d, andI3 = ∫

0
cos xdx,

π

2

π

2

I1, I2, I3,

https://dl.doubtnut.com/l/_f6NvqUcV3NC5
https://dl.doubtnut.com/l/_aTiMqxoMYClm


Exercise 8.4

Watch Video Solution

4. If  and , then �nd 

Watch Video Solution

f(x) = x + 7 g(x) = x − 7, xϵR fog(7).

1. Evaluate : int_0^(pi/2) (sinx+cosx) dx

Watch Video Solution

2. Evaluate:  then �nd the

value of 

Watch Video Solution

∫
4

− 1

f(x)dx = 4and∫
4

2

(3 − f(x))dx = 7,

∫
− 1

2
f(x)dx.

https://dl.doubtnut.com/l/_aTiMqxoMYClm
https://dl.doubtnut.com/l/_5EW8Ugdrauv8
https://dl.doubtnut.com/l/_R6PSDjWP2VEf
https://dl.doubtnut.com/l/_7cR4qYAvxGfV


3. Find the derivative of y

Watch Video Solution

4. Evaluate: 

Watch Video Solution

∫
1

0
dx

tan− 1 x

1 + x2

5. Evaluate .Here  represents the greatest

integer function.

Watch Video Solution

∫
a

1

x. a− [ loge x ]dx, (a > 1) [. ]

6. Evaluate:  denotes the greatest integer

function.

Watch Video Solution

∫
e6

1

[ ]dx, where[.]
logx

3

https://dl.doubtnut.com/l/_efLhvWIIvEmG
https://dl.doubtnut.com/l/_VN1bZjeHXzQC
https://dl.doubtnut.com/l/_GgBobYsv1wqk
https://dl.doubtnut.com/l/_WjKI3iiBMmga


7. Find the value of  denote the

greatest function and fractional parts of  respectively.

Watch Video Solution

∫
1

− 1
[x2 + {x}]dx, where[.]and{.}

x,

8. Prove that  denotes the greatest integer

function.

Watch Video Solution

∫
∞

0

[cot − 1 x]dx, where[.]

9. Find the derivative of .

Watch Video Solution

y = ln(1 − 2x)3

10. Evaluate:  represents greatest integer

function.

Watch Video Solution

∫
∞

0
[2e−e]dx, where[x]

https://dl.doubtnut.com/l/_YsN22EiR0gUQ
https://dl.doubtnut.com/l/_x0RaQkQjDhLv
https://dl.doubtnut.com/l/_HscZliCJfhRc
https://dl.doubtnut.com/l/_Vql7K5TuZJde


Exercise 8.5

1. If , then  is equal to

Watch Video Solution

f(a + b − x) = f(x) ∫
b

a

xf(x)dx

2. The value of the integral  is

Watch Video Solution

∫
6

3

dx
√x

√9 − x + √x

3. Find the value of .

Watch Video Solution

∫
1

0

3√2x(3) − 3x2 − x + 1dx

4. Show that 

W t h Vid S l ti

∫
π

0
fx(sinx)dx = ∫

π

0
f(sinx)dx.

π

2

https://dl.doubtnut.com/l/_Vql7K5TuZJde
https://dl.doubtnut.com/l/_cp22X2b3fzo0
https://dl.doubtnut.com/l/_b0C6xDaCj2MX
https://dl.doubtnut.com/l/_GdO4j1At046x
https://dl.doubtnut.com/l/_61vEU4Cv5e2U


Watch Video Solution

5. Find the value of 

Watch Video Solution

∫
1

0
x(1 − x)

n
dx

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

the value of 

Watch Video Solution

f

∫
a

0

dx

1 + f(x)

7. If  are continuous function on  satisfying 

 then show that

Watch Video Solution

fandg [0, a]

f(x) = f(a − x)andg(x)(a − x) = 2,

∫
a

0

f(x)g(x)dx = ∫
a

0

f(x)dx.

https://dl.doubtnut.com/l/_61vEU4Cv5e2U
https://dl.doubtnut.com/l/_bhbFtIfAnDx3
https://dl.doubtnut.com/l/_QlqUFQNBBGbu
https://dl.doubtnut.com/l/_6Y6MWCmR5K4f


8. Find the value of 

Watch Video Solution

∫
0

sin 2x log tanxdx

π

2

9. Evaluate 

Watch Video Solution

∫
π

−π

dx
cos2 x

1 + ax

10. Evaluate 

Watch Video Solution

∫
π

0

dx
x sinx

1 + cos2 x

11. Check whether the equation is quadratic equation

.

Watch Video Solution

x3 − 4x2 − x + 1 = (x − 2)
2

https://dl.doubtnut.com/l/_SsPwRkz6639K
https://dl.doubtnut.com/l/_PXOETvUcsxTM
https://dl.doubtnut.com/l/_KdCmFwcgYaFq
https://dl.doubtnut.com/l/_jTvaPYgKkkFL


Exercise 8.6

1. Find the value of 

Watch Video Solution

∫
2π

0

dx
1

1 + tan4 x

2. STATEMENT 1:  STATEMENT 2: 

 for odd function, 

Watch Video Solution

∫
π

0

sin100 x cos99 xdxiszer ⊙

∫
b

a

f(x)dx = ∫
b+ c

a+ c

f(x − c)dx, and ∫
a

−a

f(x)dx = 0

3. If  and if 

 then the value of  is________

Watch Video Solution

Un = ∫
1

0

xn(2 − x)ndxandVn = ∫
1

0

xn(1 − x)ndx, n ∈ N,

= 1024,
Vn

Un

n

https://dl.doubtnut.com/l/_4ijrI6YkAZ5W
https://dl.doubtnut.com/l/_5mEqFn2hhjYk
https://dl.doubtnut.com/l/_dLYHadtGR0li


4. By using the properties of de�nite integrals, evaluate the integrals 

Watch Video Solution

∫
π

0

log(1 + cos x)dx

5. Find the value of 

Watch Video Solution

∫
1

0
{(sin− 1 x)/x}dx

6. Evaluate 

Watch Video Solution

∫
0

− ∞
dt

tet

√1 − e2t

7. If 

Watch Video Solution

I1 = ∫
π

0

xf(sin3 x + cos2 x)dxand

I2 = ∫
0

f(sin3 x + cos2 x)dx, thenrelateI1andI2

π

2

https://dl.doubtnut.com/l/_K3t2HSkjjARo
https://dl.doubtnut.com/l/_hLV2zVVSbSGS
https://dl.doubtnut.com/l/_hxkHoGhfxGV2
https://dl.doubtnut.com/l/_qKr0WGk8MvLP


Exercise 8.7

1. Evaluate: 

Watch Video Solution

∫
−

sin2 x cos2 x(sinx + cos x)dx

π

2

π

2

2. Evaluate: 

Watch Video Solution

∫
1

− 1

dx
x3 + |x| + 1

x2 + 2|x| + 1

3. Evaluate: 

Watch Video Solution

∫
π

−π

(1 − x2)sinx cos2 xdx

4. Evaluate: 

Watch Video Solution

∫
1

− 1
dx

sinx − x2

3 − |x|

https://dl.doubtnut.com/l/_fqQt95xaOLKU
https://dl.doubtnut.com/l/_mH1ZXFiNeB60
https://dl.doubtnut.com/l/_OIQ1e1fH9aYT
https://dl.doubtnut.com/l/_sIjxKt5ho9zj


Exercise 8.8

5. Evaluate: 

Watch Video Solution

∫
−

cos x dx

1
2

1
2

log(1 − x)

1 + x

6. Evaluate: 

Watch Video Solution

∫
−

−
[(x + π)3 + cos2(x + 3π)]dx

π

2

3π
2

1. Evaluate:  represents the greatest integer

function).

Watch Video Solution

∫
100

0
(x − [x]dx(where[.]

2. Evaluate: ∫
100π

0
√(1 − cos 2x)dx.

https://dl.doubtnut.com/l/_JvQK9n33ygIb
https://dl.doubtnut.com/l/_pMrK0zNRq0OH
https://dl.doubtnut.com/l/_FfoH0L3t0jA2
https://dl.doubtnut.com/l/_k5bqlZYGWppT


Watch Video Solution

3. 

Watch Video Solution

If∫
nπ

0
f(cos2 x)dx = k∫

π

0
f(c0s2x)dx, thenf ∈ dthevaluek.

4. Evaluate 

Watch Video Solution

∫
π

0
( )dx

cos x

1 + sinx

5. Evaluate  (where [.] denotes the greatest integer

function).

Watch Video Solution

∫
5

− 5

x2[x + ]dx
1

2

6. If  is a function satisfying  for all  and

positive constant  such that  is independent of  then

f(x) f(x + a) + f(x) = 0 x ∈ R

a ∫
c+ b

b

f(x)dx b,

https://dl.doubtnut.com/l/_k5bqlZYGWppT
https://dl.doubtnut.com/l/_6VEUYW4LbXp1
https://dl.doubtnut.com/l/_c4KYF4L0lQZv
https://dl.doubtnut.com/l/_8RCh5xbicKwx
https://dl.doubtnut.com/l/_m0YRYfaPxYYU


Exercise 8.9

�nd the least positive value of 

Watch Video Solution

⋅

7. Show that  where  is a positive

integer and `,lt=v

Watch Video Solution

∫
nπ+v

0

|sinx|dx = 2n + 1 − cos v, n

1. 

Watch Video Solution

If∫
x

√(3 − sin2 t)dt + ∫
y

0

cos tdt = 0, the ≠ valuate
π

3

dy

dx

2.  then �nd the value of 

Watch Video Solution

Iff(x) = eg ( x ) andg(x) = ∫
x

2

,
tdt

1 + t4
f ′ (2)

https://dl.doubtnut.com/l/_m0YRYfaPxYYU
https://dl.doubtnut.com/l/_1DQyVCWq8tAD
https://dl.doubtnut.com/l/_rFrOOPD9OOr5
https://dl.doubtnut.com/l/_sVsman7zZ06x


3. Let  be a di�erentiable function having 

 . Then evaluate .

Watch Video Solution

f :R → R

f(2) = 6, f' (2) =
1

48
lim
x→ 2

∫
f ( x )

6

dt
4t3

x − 2

4. Evaluate: 

Watch Video Solution

(lim)
x

→
2

∫0xcos t2dt

x

5. Find the points of minima for 

Watch Video Solution

f(x) = ∫
x

0

t(t − 1)(t − 2)dt

6. Find the equation of tangent to 

Watch Video Solution

y = ∫
x3

x2

atx = 1.
dt

√1 + t2

https://dl.doubtnut.com/l/_X10QsJ6taEqS
https://dl.doubtnut.com/l/_jzILqHnpA6My
https://dl.doubtnut.com/l/_ZFpxQzJfOfWE
https://dl.doubtnut.com/l/_u77jxeqcR2tV
https://dl.doubtnut.com/l/_van4DGU3hufd


Exercise 8.10

7.  then �nd the value of 

Watch Video Solution

Iff(x) = ∫
x2

dthη,
x2

16

sinx sin √θ

1 + cos2 √θ
f ′( ).

π

2

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

 Then prove that 

Watch Video Solution

f(x)

f(x) = ∫
x

0
sin(t2 − t + x)dt

f ' ' (x) + f(x) = cos x2 + 2xsinx2

9. If  is a di�erentiable function satisfying 

 then the value of  is equal to

Watch Video Solution

f'

f(x) = ∫
x

0

√1 − f 2(t)dt +
1

2
f(π)

https://dl.doubtnut.com/l/_van4DGU3hufd
https://dl.doubtnut.com/l/_eA5n6zIMD3mP
https://dl.doubtnut.com/l/_ZVGjGh0ZVrKa


1. 

Watch Video Solution

If∫
1

0
= a, the ≠ valuate∫

b

b− 1

etdt

t + 1
e− tdt

t − b − 1

2. 

Watch Video Solution

Iff(x) = ∫
x

1

dx ∀x ≤ 1, thenprovethatf(x)f( ).
log t

1 + t + t2

1

x

3. 

Watch Video Solution

f(x) = ∫
x

1
dt∀x ∈ R+ , thenf ∈ dthevalueof

tan− 1(t)

t

f(e2) − f( )
1

e2

4. Evaluate: 

Watch Video Solution

∫
√2 + 1

√2
dx

(x2 − 1)

(x2 + 1)2

https://dl.doubtnut.com/l/_5ewYc22q7JiC
https://dl.doubtnut.com/l/_ljWlcW1XnrlK
https://dl.doubtnut.com/l/_Djb5wnEx6nnl
https://dl.doubtnut.com/l/_mFAKkji7U1gg
https://dl.doubtnut.com/l/_tQyZQ4KvQXMr


Exercise 8.11

5. Evaluate: 

Watch Video Solution

∫
0

− 1

dx

x2 + 2x + 2

6. Find the value of .

Watch Video Solution

∫
2

e
∣∣x− ∣∣dx

1
2

1
x

7. If  and ,then �nd

the value of .

Watch Video Solution

I1 = ∫
1

0

dx

ex(1 + x)
I2 = ∫

π / 4

0

etan7 θ sin θ

(2 − tan2 θ)cos3 θdθ

l1

l2

1. If  then �nd the value of 

Watch Video Solution

IK = ∫
e

1

(1nx)kdx(k ∈ I + )dx(k ∈ I + ), I4.

https://dl.doubtnut.com/l/_tQyZQ4KvQXMr
https://dl.doubtnut.com/l/_bcPMZ23i9aIy
https://dl.doubtnut.com/l/_sRCZn3b0d076
https://dl.doubtnut.com/l/_Z3k1Ik3FAiKQ


2. Given 

Watch Video Solution

Im = ∫
e

1
(logx)

m
dx, thenprovethat + mIm− 2 = e

Im

1 − m

3.  Hence,

Prove that

Watch Video Solution

IfIn = ∫
0

sinn xdx, thenshowthatIn = ( )In− 2

π

2 n − 1

n

In = f(x) = {( )( )( )

..

if niseven( )(
n − 1

n

n − 3

n − 2

n − 5

n − 4

1

2

π

2

n − 1

n

4. about to only mathematics

Watch Video Solution

https://dl.doubtnut.com/l/_Z3k1Ik3FAiKQ
https://dl.doubtnut.com/l/_E7jc3cLV8AOs
https://dl.doubtnut.com/l/_IKxaeroebnhq
https://dl.doubtnut.com/l/_6GK7MCnEFVuB


Exercise (Single)

5. 

Watch Video Solution

IfIn = ∫
1

0
xn(tan− 1 x)dx, thenprovethat

(n + 1)In + (n − 1)In− 2 = − +
1

n

π

2

6.  Hence,

Prove that

Watch Video Solution

IfIn = ∫
0

sinn xdx, thenshowthatIn = ( )In− 2

π

2 n − 1

n

In = f(x) = {( )( )( )

..

if niseven( )(
n − 1

n

n − 3

n − 2

n − 5

n − 4

1

2

π

2

n − 1

n

1.  is

A. 

B. 

lim
n→ ∞

( + + + ………. + )
1

n2

2

n2

3

n2

n

n2

1/4

1/6

https://dl.doubtnut.com/l/_GdBw2vaMEb2k
https://dl.doubtnut.com/l/_yQAKtOUYgiEr
https://dl.doubtnut.com/l/_CnWCxkq8XQGt


C. 

D. 

Answer: D

Watch Video Solution

1/9

1/12

2. 

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

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

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

−→
∞

Sn

1

1 + √n

1

2 + √2n

1

n + √n2

log 2

log 4

log 8

https://dl.doubtnut.com/l/_CnWCxkq8XQGt
https://dl.doubtnut.com/l/_FoURM30VDMC8
https://dl.doubtnut.com/l/_nKl8luMsIJsv


3. The value of  is equal to  (b)  (c) 

 (d) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(lim)
n

−→
∞

4n

∑
r= 1

√n

√r(3√r + √n)
2

1

35

1

4

1

10

1

5

1

35

1

14

1

10

1

5

4. 

A. 

B. 

C. 

lim
x→ ∞

12 + 22 + . . . + n2

n3

3

5

4

5

2

5

https://dl.doubtnut.com/l/_nKl8luMsIJsv
https://dl.doubtnut.com/l/_KQhKDkc8AmMu


D. 

Answer: A

Watch Video Solution

1

5

5.   (b)  (c) 1

(d) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Thevalueof( lim )
n

−→
∞

⎡

⎣
tan

⎤

⎦

1 /n

is
π

2n

tan(2π)

2n

.

tan(nπ)

2n
e e2

e3

e

e2

1

e3

https://dl.doubtnut.com/l/_KQhKDkc8AmMu
https://dl.doubtnut.com/l/_f8btf9aq9sH6


6.  2

 (b)   (d) none of these

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

∫
2 +a

2 −a

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

∫
2 +a

2

f(x)dx 2∫
a

0

f(x)dx 2∫
2

2

f(x)dx

2∫
2 +a

2
f(x)dx

2∫
a

0
f(x)dx

2∫
2

2
f(x)dx

7. about to only mathematics

A. 50

B. 100

C. 200

https://dl.doubtnut.com/l/_MpTSUa3AAwX2
https://dl.doubtnut.com/l/_QUDQU2iIq6UW


D. none of these

Answer: A

Watch Video Solution

8. Which of the following is incorrect ?

A. 

B. 

C. 

D. none of these

Answer: D

Watch Video Solution

∫
b+ c

a+ c

f(x)dx = ∫
b

a

f(x + c)dx

∫
bc

ac

f(x)dx = c∫
b

a

f(cx)dx

∫
a

−a

f(x)dx = ∫
a

−a

f(x) + f( − x)dx
1

2

9.   (b)   (d) ∫
− 1

isequa < o

1
2 ex(2 − x2)dx

(1 − x)√1 − x2
(√3 + 1)

√e

2

√3e

2
√3e √

e

3

https://dl.doubtnut.com/l/_QUDQU2iIq6UW
https://dl.doubtnut.com/l/_g3q50EiDW8gW
https://dl.doubtnut.com/l/_Rut2swh2ArPM


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(√3 + 1)
√e

2

√3e

2

√3e

√
e

3

10.  (a)4 (b) log 8 (c) log 4 (d)

none of these

A. 

B. 

C. 

D. none of these

Answer: C

If∫
x

log 2

= , then x  is equalto
dx

√ex − 1

π

6

log 4

In8

In4

https://dl.doubtnut.com/l/_Rut2swh2ArPM
https://dl.doubtnut.com/l/_s4Xng6Yfgh4I


Watch Video Solution

11.  is equal to (a)  (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

∫
5

dx
5
2

√(25 − x2)3

x4

π

6

2π

3

5π

6

π

3

π

6

2π

3

5π

6

π

3

12. If  is integrable over  then  is equal to

A. 

B. 

f(x) [1, 2] ∫
2

1

f(x)dx

1

3

https://dl.doubtnut.com/l/_s4Xng6Yfgh4I
https://dl.doubtnut.com/l/_5iBlxcIyOLtj
https://dl.doubtnut.com/l/_8zCYEqkxcLLm


C. 

D. none of these

Answer: C

Watch Video Solution

0

13. 

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

∫ dx
ex

e2x + 4

3 + 2π

4 − π

2 + π

https://dl.doubtnut.com/l/_8zCYEqkxcLLm
https://dl.doubtnut.com/l/_npXnqijxNSNw


14. The value of the integral  is equal to  (b) 

  (d) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

∫
1

0

dx

x2 + 2x cosα + 1
sinα

α sinα
α

2 sinα
sinα

α

2

sinα

α sinα

α

sinα

sinα
α

2

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

A. 

B. 

C. 

∫
∞

0

isequa < o
dx

[x + √x2 + 1]
3

3

8

1

8
−

3

8

3

8

1

8

−
3

8

https://dl.doubtnut.com/l/_dZidXPKPT5N5
https://dl.doubtnut.com/l/_8brBDXMT8EpL


D. none of these

Answer: A

Watch Video Solution

16. 

a)  b)  c)  (d)

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

Iff(y) = ey, g(y) = y; y > 0, andF (t) = ∫
t

0
f(t − y)g(y)dy, then

F (t) = et − (1 + t) F (t) = tet F (t) = te− t

F (t) = 1 − et(1 + t)

F (t) = et − (1 + t)

F (t) = tet

F (t) = te− t

F (t) = 1 − et(1 + t)

https://dl.doubtnut.com/l/_8brBDXMT8EpL
https://dl.doubtnut.com/l/_KMMN0wJ7tQqq
https://dl.doubtnut.com/l/_kMwKjvD1Uue2


17. Let  be a real polynomial of least degree which has a local

maximum at  and a local minimum at  If 

 then  is_____

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

p(x)

x = 1 x = 3.

p(1) = 6andp(3) = 2, p ′ (0)

17
4

13

4

19

4

5

4

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

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

A. 

f(x) [0, 1]

I1 = ∫
1

0
f(x)dx = 1, I2 = ∫

1

0
xf(x)dx − a, I3 = ∫

1

0
x2f(x)dx = a2is/a

∞

1

https://dl.doubtnut.com/l/_kMwKjvD1Uue2
https://dl.doubtnut.com/l/_jkksEjHHnkes


B. 

C. 

D. 

Answer: D

Watch Video Solution

∞

2

0

19. Suppose that  is an anti-derivative of 

 Then  can be expressed as 

 (b)   (d) 

A. 

B. 

C. 

D. 

Answer: A

F (x)

f(x) = , wherex > 0.
sinx

x
∫

3

1
tan− 1 dx

F (6) − F (2) (F (6) − f(2))
1
2

(F (3) − f(1))
1
2

2(F (6)) − F (2))

F (6) − F (2)

(F (6) − F (2))
1
2

(F (3) − F (1))
1
2

2(F (6) − F (2))

https://dl.doubtnut.com/l/_jkksEjHHnkes
https://dl.doubtnut.com/l/_hwwapjySG40z


Watch Video Solution

20.  i s equal to (a)

 (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

∫
0

−

[cot − 1( ) + cot − 1(cos x − )]dx
π

3

2

2 cos x − 1

1

2

π2

6
π2

3
π2

8
3π2

8

π2

6

π2

3

π2

8

3π2

8

21. Evaluate the de�nite integrals 

A. 

∫
0

dx

π

4 sinx + cos x

9 + 16 sin 2x

log 3
1

20

https://dl.doubtnut.com/l/_hwwapjySG40z
https://dl.doubtnut.com/l/_MaR1s7XvOjX7
https://dl.doubtnut.com/l/_AFGEtAeChBXq


B. 

C. 

D. 

Answer: A

Watch Video Solution

log 3
1

40

log 6
1

20

10 log 3

22.  is equal to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

∫
2

1
x2dx

= 2 tan− 1 e
π

2

− 2 cot − 1 e
π

2

2 tan− 1 e

π − 2 tan− 1 e

https://dl.doubtnut.com/l/_AFGEtAeChBXq
https://dl.doubtnut.com/l/_FVLNuVFXdUY1
https://dl.doubtnut.com/l/_2nfvo1mLYGTl


23.  is :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∫
0

sin7 xdx

π

2

π/2

π/4

π/6

3π/2

24. The range of the function 

 (b)   (d) 

A. 

B. 

C. 

f(x) = ∫
1

− 1

sinxdt

(1 − 2t cos x + t2)is

[ − , ]
π

2

π

2
[0, π] {0, π} { − , }

π

2

π

2

[ − , ]
π

2

π

2

[0, π]

{0, π}

https://dl.doubtnut.com/l/_2nfvo1mLYGTl
https://dl.doubtnut.com/l/_muNvBx9M4FwA


D. 

Answer: D

Watch Video Solution

{ − , }
π

2

π

2

25. If the function  is di�erentiable, then for `0

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f : [0, 8]
→
R

3[α3f(α2) + β2f(β2)]

3[α3f(α) + β3f(β)]

3[α2f(α3) + β2f(β3)]

3[α2f(α2) + β2f(β2)]

26. If , then  isf(x) = x tan− 1 x f' (1)

https://dl.doubtnut.com/l/_muNvBx9M4FwA
https://dl.doubtnut.com/l/_nn5JYHmDrvBc
https://dl.doubtnut.com/l/_GBvTKttI8HIl


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

0

loge 3

loge 4

loge 7

27. Let  log 2 (b)

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

A. 

B. 

C. 

D. 

Answer: C

f(0) = 0and∫
2

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

log 2

log 7

log 11

log 13

https://dl.doubtnut.com/l/_nn5JYHmDrvBc
https://dl.doubtnut.com/l/_qXirbznApCGs


Watch Video Solution

28. If  then the value of the integral 

 (b)  1 (d) 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f(x) = cos(tan− 1 x), ∫
1

0
xfxdxi s

3 − √2

2

3 + √2

2
1 −

3

2√2

3 − √2
2

3 + √2
2

1

1 −
3

2√2

29. The equation of the curve is  The tangents at 

 make angles  respectively,

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

y = f(x).

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

6

π

3

π

4

https://dl.doubtnut.com/l/_qXirbznApCGs
https://dl.doubtnut.com/l/_2yystuCCrasw
https://dl.doubtnut.com/l/_rJH3PHaidRhR


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

these

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

∫
3

2
f ′ (x)fxdx + ∫

3

1
fxdx −

1

√3

1

√3

−1/√3

1/√3

0

30. The value of   (b) 

 (d) none of these

A. 

B. 

C. 

∫
e

1

( + )dxis
tan− 1 x

x

logx

1 + x2
tan e tan− 1 e

tan− 1( )
1

e

tan e

tan− 1 e

tan− 1(1/e)

https://dl.doubtnut.com/l/_rJH3PHaidRhR
https://dl.doubtnut.com/l/_BTrqYldC2GNp


D. none of these

Answer: B

Watch Video Solution

31.  is equal to (it is

given that  is continuous in  7 (b) 3 (c) 5 (d) 1

A. 7

B. 3

C. 5

D. 1

Answer: B

Watch Video Solution

Iff(π) = 2∫
π

0

(f(x) + fx)sinxdx = 5, thenf(0)

f(x) [0, π]).

https://dl.doubtnut.com/l/_BTrqYldC2GNp
https://dl.doubtnut.com/l/_mIhIQIP11FiF


32. If   (b)

  (d) 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∫
2

1
ex ^ 2dx = a, then∫

e4

e

√1nxdxisequa < o 2e4 − 2e − a

2e4 − e − a 2e4 − e − 2a e4 − e − a

2e4 − 2e − a

2e4 − e − a

2e4 − e − 2a

e4 − e − a

33. If  is continuous for all real values of  then

  (b)  

(d) 

A. 

f(x) x,

n

∑
r= 1

f(r − 1 + x)dxisequa < o ∫
n

0

f(x)dx ∫
1

0

f(x)dx n∫
1

0

f(x)dx

(n − 1)∫
1

0
f(x)dx

∫
n

0
f(x)dx

https://dl.doubtnut.com/l/_3E2BDzvvyJQE
https://dl.doubtnut.com/l/_zNPL1KxbIo1X


B. 

C. 

D. 

Answer: A

Watch Video Solution

∫
1

0
f(x)dx

n∫
1

0
f(x)dx

(n − 1)∫
1

0
f(x)dx

34.   (b) 

  (d) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Thevalueof∫
0

sin|2x − α|dx, whereα ∈ [0, π], is

π

2

1 − cosα

1 + cosα 1 cosα

1 − cosα

1 + cosα

1

cosα

https://dl.doubtnut.com/l/_zNPL1KxbIo1X
https://dl.doubtnut.com/l/_3Hxjp63c0jGt


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

 Then  is equal to  (b) 

(c)  (d) none of these

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

f(x) x

∫
n+ 1

n

f(x)dx = ∀n ∈ I.
n2

2
∫

5

− 3
f(|x|)dx

19

2

35

2
17
2

19/2

35/2

17/2

36. If , then 

A. 

B. 

f(x) = ∫
x

0

t cos tdt
df

dx

(1 − x2)
1

2

x21

2

https://dl.doubtnut.com/l/_3Hxjp63c0jGt
https://dl.doubtnut.com/l/_DHiMzSm7FQyj
https://dl.doubtnut.com/l/_zJtkTFanyL3I


C. 

D. none of these

Answer: C

Watch Video Solution

(1 + x2)
1

2

37. If  and  and  

. Then  is

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

a > 0 A = ∫
a

0
cos − 1 xdx,

∫
a

−a

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

0

2

3

https://dl.doubtnut.com/l/_zJtkTFanyL3I
https://dl.doubtnut.com/l/_YWPOudUfm69o
https://dl.doubtnut.com/l/_7JFoYyuuXuGe


38. The value of  denotes

the greatest integer not exceeding  is

 

 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∫
a

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

x,

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

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

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

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

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

af([a]) − (f(1) + f(2) + ………… + f(a))

39.  integer

function) 9 (b)  (c) 10 (d) 

A. 9

∫
10

3

[log[x]]dxisequa < o(where[.]represetnhegreatest

16 − e 10 + e

https://dl.doubtnut.com/l/_7JFoYyuuXuGe
https://dl.doubtnut.com/l/_hbcNF7BfrFXa


B. 

C. 

D. 

Answer: A

Watch Video Solution

16 − e

10

10 + e

40.  denotes the greater integer function, is

equal to  (b)   (d) none of these

A. 

B. 

C. zero

D. none of these

Answer: B

Watch Video Solution

∫
2

− 1
[ ]dx, where[.]

[x]

1 + x2

−2 −1 zero

−2

−1

https://dl.doubtnut.com/l/_hbcNF7BfrFXa
https://dl.doubtnut.com/l/_C6ABjCpTmxuI


41.  where [.] denotes the

greatest integer function, is 1 (b)  (c) 2 (d) none of these

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

Thevalueof∫
1

− 2
[x[1 + cos( )] + 1]dx,

πx

2

1/2

1

1/2

2

42. Evaluate:  denotes the greatest integer

function.

A. 

B. 

∫
2π

0
[sinx]dx, where[x]

−5π

3

−π

https://dl.doubtnut.com/l/_C6ABjCpTmxuI
https://dl.doubtnut.com/l/_HACL4CjG3z2G
https://dl.doubtnut.com/l/_wq2hIUE5DFpx


C. 

D. 

Answer: B

Watch Video Solution

5π

3

−2π

43. 

 

 

A. 

B. 

C. 

D. 

Answer: C

I1 = ∫
0

dx, I2 = ∫
2π

0

cos6 xdx, I3 = ∫ sin3 xdx, I4 = ∫
0

π

2 sinx − cos x

1 + sinx cos x

π

2

π

2

I2 = I3 = I4 = 0, I1 ≠ 0 I1 = I2 = I3 = 0, I4 ≠ 0

I1 = I2 = I3 = 0, I4 ≠ 0 I1 = I2 = I3 = 0, I4 ≠ 0

I2 = I3 = I4 = 0, I1 ≠ 0

I1 = I2 = I3 = 0, I4 ≠ 0

I1 = I3 = I4 = 0, I2 ≠ 0

I1 = I2 = I3 = 0, I4 ≠ 0

https://dl.doubtnut.com/l/_wq2hIUE5DFpx
https://dl.doubtnut.com/l/_kRQUjzuFUFCJ


Watch Video Solution

44.  Then the value of integral 

 is equal to (a)  (b)  (c) 

 (d) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Given∫
0

= log 2.

π

2 dx

1 + sinx + cos x

∫
0

dx

π

2 sinx

1 + sinx + cos x
log 2

1

2
− log 2

π

2

− log 2
π

4

1

2
+ log 2

π

2

A
1

2

− A
π

2

− A
π

4

1

2

+ A
π

2

45. 

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

I fI1 = ∫
101

− 100

dx

(5 + 2x − 2x2)(1 + e2 − 4x)

andI2 = ∫
101

− 100
, then i s

dx

5 + 2x − 2x2

I1

I2

1

2
−

1

2

https://dl.doubtnut.com/l/_kRQUjzuFUFCJ
https://dl.doubtnut.com/l/_yWyHNUsmSNS2
https://dl.doubtnut.com/l/_oOdQqJ6Z9CO6


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2

1

2

1

−
1

2

46. The value of  is equal to

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

∫
∞

0

xdx

(1 + x)(1 + x2)

π

4

π

2

π

https://dl.doubtnut.com/l/_oOdQqJ6Z9CO6
https://dl.doubtnut.com/l/_J5RAaVbRutFC


47. about to only mathematics

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

π

1

0

48. Let  be a positive function. Let 

 2 (b)  (c)  (d)

1

A. 

B. 

f I1 = ∫
k

1 −k

xf([x(1 − x)]dx,

I2 = ∫
k

1 −k

f[x(1 − x)]dx, where2k − 1 > 0. Then is
I1

I2
k

1

2

2

k

https://dl.doubtnut.com/l/_J5RAaVbRutFC
https://dl.doubtnut.com/l/_GU020tNw5xdc
https://dl.doubtnut.com/l/_TXhJP1SMsaAs


C. 

D. 

Answer: C

Watch Video Solution

1

2

1

49. If

then the value of  is (a)  (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) = , I1 = ∫(f( − a))f ( a )
xg(x(1 − x)dx, and I2 = ∫

f ( a )

f ( −a )

g(
ex

1 + ex

I2

I1
−1 −2 2 1

−1

−2

2

1

https://dl.doubtnut.com/l/_TXhJP1SMsaAs
https://dl.doubtnut.com/l/_uoKaudQMYPxa


50. The value of  is __________.

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

∫
3

1

(√1 + (x − 1)3 + (x2 − 1) + 1)dx
1
3

loge 2
π

8

loge 2
π

2

− loge 2
π

2

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

(d) 

A. 

B. 

∫
0

√tanxdx

π

2

√2π
π

√2
2√2π

π

2√2

√2π

π

√2

https://dl.doubtnut.com/l/_uoKaudQMYPxa
https://dl.doubtnut.com/l/_XY5Rhz32TBWa
https://dl.doubtnut.com/l/_QjCY84wVACBa


C. 

D. 

Answer: B

Watch Video Solution

2√2π

π

2√2

52. 

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

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) > 0 ∀x ∈ Randisbounde
..
If

( lim )
n

−→
∞

[∫
a

0

+ a2 + a∫
2a

a

+ ∫
3a

2a

f(x)dx

f(x) + f(a − x)

f(x)dx

f(x) + f(3a − x) f

a < 1), a
2

7

1

7

14

19

9

14

2

7

1

7

14

19

9

14

https://dl.doubtnut.com/l/_QjCY84wVACBa
https://dl.doubtnut.com/l/_pCJxIanj64Pb


53.  1

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

A. 1

B. 2

C. 3

D. 4

Answer: B

Watch Video Solution

If∫
1

0

cot − 1(1 − x + x2)dx = λ∫
1

0

tan− 1 xdx, thenλisequa < o

54. The value of the de�nite integral  (b) 2 

(d) none of these

A. 

B. 

∫
1

0
(1 + e−x ^ 2)dx 1 + e− 1

π

3π

4

https://dl.doubtnut.com/l/_pCJxIanj64Pb
https://dl.doubtnut.com/l/_AgfnHeSP1aNs
https://dl.doubtnut.com/l/_vfIQdTSTl3Je


C. 

D. 

Answer: D

Watch Video Solution

π

4

π

2

55.  0 (b) 1 (c) 2 (d)

none of these

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

Thevalueofthe ∈ tegral∫
−

( dx

5π
4

3π
4

sinx + cos x

e
x− + 1

π

4

0

1

2

https://dl.doubtnut.com/l/_vfIQdTSTl3Je
https://dl.doubtnut.com/l/_U9xLZerOP5mO
https://dl.doubtnut.com/l/_yhkdGoXBiV8O


56.  Then (a)

 (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

I1 = ∫
0

ln(sinx)dx, I2 = ∫
−

ln(sinx + cos x)dx.

π

2
π

4

π

4

I1 = 2I2 I2 = 2I1 I1 = 4I2 I2 = 4I1

I1 = 2I2

I2 = 2I1

I1 = 4I2

I2 = 4I1

57. 

  (b) 

 (d) none of these

A. 

IfI1 = ∫
0

dx, I2 = ∫
0

dx

π

2 cos2 x

1 + cos2 x

π

2 sin2 x

1 + sin2 x

I3 = ∫
0

dx, then

π

2 1 + 2 cos2 x sin2 x

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

I1 = I2 = I3

I1 = I2 > I3

https://dl.doubtnut.com/l/_yhkdGoXBiV8O
https://dl.doubtnut.com/l/_UJVtwUALfmiv


B. 

C. 

D. none of these

Answer: C

Watch Video Solution

I3 > I1 = I2

I1 = I2 = I3

58. Evaluate 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

∫
0

dx

π

2 sin4 x

sin4 x + cos4 x

π2

2

π2

4

π2

8

π2

16

https://dl.doubtnut.com/l/_UJVtwUALfmiv
https://dl.doubtnut.com/l/_pBvNKH0Wh2ga


59. For  and a continuous function  let 

is  (b) 1 (c) 2 (d) 3

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x ∈ R f,

I1 = ∫
1 + cos2 t

s∈2 t

xf{x(2 − x)}dxandI2 = ∫
1 + cos2

sin2 t

xf{x(2 − x)}dx
.
Then

I1

I2

−1

−1

1

2

3

60.

 (b)  (c)  (d) 

If∫
−

⎛
⎜ ⎜
⎝

= k∫
−

secxdx, thenthevalueofkis

3π
4

π

4

e dx
π

4

(ex + e )(sinx + cos x)
π

4

π

2

π

2

1

2

1

√2

1

2√2
−

1

√2

https://dl.doubtnut.com/l/_tev4YAJ8laAA
https://dl.doubtnut.com/l/_JRmekaV791ip


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1

2

1

√2

1

2√2

−
1

√2

61. The value of the de�nite integral

 

(b)   (d) 

A. 

B. 

C. 

D. 

∫
4

2

x(3 − x)(4 + x)(6 − x)(10 − x) + sinx)dxequals cos 2 + cos 4

cos 2 − cos 4 sin 2 + sin 4 sin 2 − sin 4

cos 2 + cos 4

cos 2 − cos 4

sin 2 + sin 4

sin 2 − sin 4

https://dl.doubtnut.com/l/_JRmekaV791ip
https://dl.doubtnut.com/l/_OUayMCjVb03Q


Answer: B

Watch Video Solution

62.  denotes the greatest integer

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

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

IfI = ∫
20π

− 20π
|sinx|[sinx]dx(where[.]

I −40 −20

−40

40

20

−20

63. Which of the following statement is always true? (a)If  is

increasing, then  is decreasing. (b)If  is increasing, then 

f(x)

f − 1(x) f(x)
1

f(x)

https://dl.doubtnut.com/l/_OUayMCjVb03Q
https://dl.doubtnut.com/l/_iSt3zeKe0gU5
https://dl.doubtnut.com/l/_zZwGryLrlYZM


is also increasing. (c)If  are positive functions and  is increasing

and  is decreasing, then  is a decreasing function. (d)If  are

positive functions and  is decreasing and  is increasing, the  is a

decreasing function.

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

fandg f

g
f

g
fandg

f g
f

g

64.  is

A. 

B. 

∫
π

0
dx

x tanx

secx + cos x

π2

4

π2

2

https://dl.doubtnut.com/l/_zZwGryLrlYZM
https://dl.doubtnut.com/l/_djrKVdUBIM75


C. 

D. 

Answer: A

Watch Video Solution

3π2

2

π2

3

65. If  for  then

A. 

B. 

C.  is continuous and di�erntiable in 

D.  is continuous but not di�erentiable in 

Answer: C

Watch Video Solution

f(x) = ∫
π

0

t sin tdt

√1 + tan2 x sin2 t
0 < x <

π

2

f(0+ ) = − π

f( ) =
π

4
π2

8

f (0, )
π

2

f (0, )
π

2

https://dl.doubtnut.com/l/_djrKVdUBIM75
https://dl.doubtnut.com/l/_kek78UowTu8W


66. =

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

∫
3

− 3
x8{x11}dx

38

37

39

67. The value of  then the value of I is

equal to

A. 

B. 

C. 

∫
4π

0

loge∣∣3 sinx + 3√3 cos x∣∣dx

π loge 3

2π loge 3

4π loge 3

https://dl.doubtnut.com/l/_VMh45u6bFQHc
https://dl.doubtnut.com/l/_A4Rd3apvcKeH


D. 

Answer: C

Watch Video Solution

8π loge 3

68. Evaluate 

Watch Video Solution

∫
1

0
( )dx

x2

1 + x2

69. The value f the integral  for 

 0 (b)  (c)  (d) 

A. 

B. 

C. 

D. 

∫
π

−π

sinmx sinnxdx,

m ≠ n(m, n ∈ I), is π
π

2
2π

0

π

π/2

2π

https://dl.doubtnut.com/l/_A4Rd3apvcKeH
https://dl.doubtnut.com/l/_OhvQThCfoHrw
https://dl.doubtnut.com/l/_Ko4syhAGWhYC


Answer: A

Watch Video Solution

70. If  and  are continuous functions, then 

 is

A. depenent on 

B. a non zero constant

C. zero

D. none of these

Answer: C

Watch Video Solution

f(x) g(x)

∫
In ( 1 /λ )

Inλ

dx
f(x2 /4)[f(x) − f( − x)]

g(x2 /4)[g(x) + g( − x)]

λ

71. The value of  is∫
1

0

dx
tan− 1( )x

x+ 1

0 tan− 1( )1 + 2x− 2x2

2

https://dl.doubtnut.com/l/_Ko4syhAGWhYC
https://dl.doubtnut.com/l/_l2fmt7qi6aEX
https://dl.doubtnut.com/l/_rcKQAF3sw1Xe


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1/4

1/2

1

2

72.   (b)   (d) none of

these

A. 

B. 

C. 

D. 

Answer: C

∫
−

π

2

π

2

e | sin x | cos x

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

e + 1

2e

e − 1

e − 2

https://dl.doubtnut.com/l/_rcKQAF3sw1Xe
https://dl.doubtnut.com/l/_Jmm6h4GxY7vv


Watch Video Solution

73. The value of  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∫
π

−π

dx
2x(1 + sinx)

1 + cos2 x

π

π2

2π2

π2 /2

74. The value of  is…….

A. 

B. 

∫
π

0

dx

1 + 5cos x

2π

999π

https://dl.doubtnut.com/l/_Jmm6h4GxY7vv
https://dl.doubtnut.com/l/_w3lWaysjQpT2
https://dl.doubtnut.com/l/_GkdVxL8teWP1


C. 

D. 

Answer: A

Watch Video Solution

0

π

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

such that for all  If  then the

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

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

T > 0 f

x ∈ R, f(x + T ) = f(x). I = ∫
T

0
f(x)dx,

∫
3 + 3T

3
f(2x)dx I

3

2
2I 3I 6I

I
3

2

2I

3I

6I

https://dl.doubtnut.com/l/_GkdVxL8teWP1
https://dl.doubtnut.com/l/_hIHV9xkVr3q0


76.  denotes the fractional part of 

 is equal to does not exist (b) 1  (d) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(lim)
x

→
1

(where{x}
1

√|x| − { − x}

(x) ∞
1

2

13

6.3

1.5

7.5

77. The value of 

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

   (d) 

A. 

∫
x

0

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

2

π

2

(2n − 1) − 2x
π

2
(2n − 1) + x

π

2
(2n + 1) − x

π

2
(2n + 1) + x

π

2

(2n − 1) − 2x
π

2

https://dl.doubtnut.com/l/_hIHV9xkVr3q0
https://dl.doubtnut.com/l/_vsnLMz1g3Wpq
https://dl.doubtnut.com/l/_G3AX4OX8rVYl


B. 

C. 

D. 

Answer: C

Watch Video Solution

(2n − 1) + x
π

2

(2n + 1) − x
π

2

(2n + 1) + x
π

2

78. Evaluate 

Watch Video Solution

∫
2

0
x(2 − x)ndx

79.  denotes the greatest integer function and 

 , is equal to

A. 

B. 

C. 

∫
x

0
dt, where[.]

2t

2 [ t ]

x ∈ R+

([x] + 2{x } − 1)
1

1n2

([x] + 2{x })
1

1n2

([x] − 2{x })
1

1n2

https://dl.doubtnut.com/l/_G3AX4OX8rVYl
https://dl.doubtnut.com/l/_S3OdQRhd68fU
https://dl.doubtnut.com/l/_EGwyDbNxxWFK


D. 

Answer: A

Watch Video Solution

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

1n2

80. If   (b) 

  (d) 

A.  is odd

B. 

C. 

D.  is non-periodic

Answer: C

Watch Video Solution

∫sinxd(secx) = f(x) − g(x) + c, then f(x) = secx

f(x) = tanx g(x) = 2x g(x) = x

g(x)

2(n) = 0, nεN

g(2n) = 0, nεN

g(x)

https://dl.doubtnut.com/l/_EGwyDbNxxWFK
https://dl.doubtnut.com/l/_HCT0yaxAGaBh


81.  is equal to,

where   (b)   (d) none

of these

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

Ifg(x) = ∫
x

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

πn

2

n ∈ N, g(x) + g(π) g(x) + g( )
nπ

n2
g(x) + g( )

π

2

g(x) + g(π)

g(x) + ng( )
π

2

g(x) + g( )
π

2

82. 

 (b)   (d) 

A. 

B. 

Ifx = ∫
sin t

c

sin− 1
zdz, y = ∫

√t

k

dz, then isequa < o
sin z2

z

dy

dx
tan t

2t

tan t

t2

t

2t2

ta ^ 2

2t2

tan t

2t

tan t

t2

https://dl.doubtnut.com/l/_VA5jZnPvuYXk
https://dl.doubtnut.com/l/_xj86jaIUjrS9


C. 

D. 

Answer: C

Watch Video Solution

tan t

2t2

tan t2

2t2

83. about to only mathematics

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

1

17

√17

https://dl.doubtnut.com/l/_xj86jaIUjrS9
https://dl.doubtnut.com/l/_sWAkjuPFUIJ7


84. If  is di�erentiable and  then 

equals  (b)   (d) 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(x) ∫
t2

0

xf(x)dx = t5,
2

5
f( )

4
25

2

5
−

5

2
1

5

2

2/5

−5/2

1

5/2

85. If  is equal to 

 (b)   (d) 0

A. 

B. 

f(x) = cos x − ∫
x

0
(x − t)f(t)dt, thenf ′ (x) + f(x)

−cos x −sinx ∫
x

0

(x − t)f(t)dt

−cos x

−sinx

https://dl.doubtnut.com/l/_M4vXNID7Ce1f
https://dl.doubtnut.com/l/_qBPNO9whU1Et


C. 

D. 

Answer: A

Watch Video Solution

∫
x

0
(x − t)f(t)dt

0

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

that  Then  is

 

 

A. 

B. 

C. 

D. 

Answer: C

f x

f 2(x) = ∫
x

0
f(t) dt.

cos t
2 + sin t

f(x)

1n( ); x ≠ 0
1
2

x + cos x
2

1n( ); x ≠ 0
1
2

3

x + cos x

1n( ); x ≠ nπ, n ∈ I
1

2

2 + sinx

2
; x ≠ nπ + , n ∈ I

cos x + sinx

2 + sinx

3π

4

In( )
1

2

x + cos x

2

In( )
1

2

3

2 + cos x

In( )
1

2

2 + sinx

2

cos x + sinx

2 + sinx

https://dl.doubtnut.com/l/_qBPNO9whU1Et
https://dl.doubtnut.com/l/_qkgRQ97eDvDz


Watch Video Solution

87. 

 (b)   (d) none of these

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

( lim )
n

−→
∞

[∫
a

y

esin ^ (2t)dt − ∫
a

x+y

esin ^ (2t)dt − ]isequa < o
1

x

(0, 1] [1, ∞) (0, ∞)

esin2 y

sin 2yesin2 y

0

88. Let .Find the set of all values of x for which f (x) is

real.

A. 

f(x) = √log10 x
2

(0, 1]

https://dl.doubtnut.com/l/_qkgRQ97eDvDz
https://dl.doubtnut.com/l/_XayJhOw7TMoT
https://dl.doubtnut.com/l/_1KZV3pUIl5Si


B. 

C. 

D. none of these

Answer: A

Watch Video Solution

[1, ∞)

(0, ∞)

89. If , then the value of f(1) is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

∫
x

0

f(t)dt = x + ∫
1

x

tf(t)dt

1/2

0

1

−1/2

https://dl.doubtnut.com/l/_1KZV3pUIl5Si
https://dl.doubtnut.com/l/_o8ajUlOcN9kp
https://dl.doubtnut.com/l/_tQnDv6WvObj7


90.  1 (b) 0 (c) 

(d) none of these

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

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

ξ
−1

1

0

−1

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

(d) 

A. 

B. 

[f( )]
√3

2

−7

4

5

https://dl.doubtnut.com/l/_tQnDv6WvObj7
https://dl.doubtnut.com/l/_qMh5nLBNTFqH


C. 

D. 

Answer: B

Watch Video Solution

6

−7

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

 Then the value of  is equal

to:  (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f(x) x

∫
x

0

f(t)dt = ∫
1

x

t2f(t)dt + + + a.
x16

8

x6

3
a

−
1

24

17

168

1

7
−

167

840

−
1

24

17

168

1

7

−
167

840

https://dl.doubtnut.com/l/_qMh5nLBNTFqH
https://dl.doubtnut.com/l/_kxR2eNmXgtYo


93. The value of  where  ,

is equal to: 0 (b) 2 (c) 1 (d) none of these

A. 0

B. 2

C. 1

D. none of these

Answer: C

Watch Video Solution

∫
tan x

+ ∫
cot x

,
1
e

tdt

1 + t2 1
e

dt

t(1 + t2)
x ∈ ( , )

π

6

π

3

94.  is equal to

A. 

B. 

C. 1

lim
x→ ∞

x2tan 1
x

√8x2 + 7x + 1

π

2

π

4

https://dl.doubtnut.com/l/_kxR2eNmXgtYo
https://dl.doubtnut.com/l/_wKyLYQnJkrGd
https://dl.doubtnut.com/l/_Jj6ZgdoOy9GL


D. 

Answer: A

Watch Video Solution

π

95. A function f is de�ned by 

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

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) = ∫
π

0

cos t cos(x − t)dt, 0 ≤ x ≤ 2π

π

4

π

2

−π

2

−π

4

https://dl.doubtnut.com/l/_Jj6ZgdoOy9GL
https://dl.doubtnut.com/l/_YqM7ZQy2FX3C


96. If  is a di�erentiable function satisfying 

 then the value of  is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f'

f(x) = ∫
x

0

√1 − f 2(t)dt +
1

2
f(π)

−
√3
2

−
1
2

√3
2

1
2

97.  `a

A. 

B. 

C. 

If∫
1

0

ex ^ 2(x − α)dx = 0, then

1 < α < 2

α < 0

0 < α < 1

https://dl.doubtnut.com/l/_LPXAwiPl8RO5
https://dl.doubtnut.com/l/_GcvlphEY8i1L


D. 

Answer: C

Watch Video Solution

α = 0

98. The function  decreases in the interval  (b)   (d)

none of these

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

xx (0, e) (0, 1) (0, )
1

e

(0, 1)

( − 1, 0)

(1, e)

https://dl.doubtnut.com/l/_GcvlphEY8i1L
https://dl.doubtnut.com/l/_eptH2UcnSwKw


99. Given that  satis�es  in 

Then   (b)   (d)

none of these

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

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

∣
∣
∣
∫

b

a

f(x)dx − b(b − a)f(a)
∣
∣
∣

≤
(b − a)

2

(b − a)
2

2
(b − a)

2

(b − a)

2

(b − a)
2

2

(b − a)2

100.  0 (b)  (c) 1 (d) none of these

A. 

B. 

(lim)
x

−→
∞

equal
x(log x)3

1 + x + x2
−1

0

log 7

https://dl.doubtnut.com/l/_Wq7ytgRPeTnd
https://dl.doubtnut.com/l/_x6zBxGegEUDn


C. 

D. none of these

Answer: A

Watch Video Solution

5 log 13

101.   (b) 0 

 (d) none of these

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

∫
∞

0

( − )logxdxisequa < o
π

1 + π2x2

1

1 + x2
− nπ

π

21

n2
π

21

− Inπ
π

2

0

In2
π

2

https://dl.doubtnut.com/l/_x6zBxGegEUDn
https://dl.doubtnut.com/l/_0UqIUlh7p9Hn
https://dl.doubtnut.com/l/_HuclbxFdBfyM


102. 

 (b)   (d) 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

IfA = ∫
π

0

dx, then∫
0

dxisequa < o
cos x

(x + 2)2

π

2 sin 2x

x + 1

+ − A
1
2

1

π + 2
− A

1

π + 2
1 + − A

1

π + 2
A − −

1
2

1

π + 2

+ − A
1
2

1

π + 2

− A
1

π + 2

1 + − A
1

π + 2

A − −
1
2

1

π + 2

103.  0 (b) 2 (c)  (d) none

of these

A. 

B. 

C. 

∫
4

0
isequa < o

(y2 − 4y + 5)sin(y − 2)dy

[2y2 − 9y + 11]
−2

0

2

−2

https://dl.doubtnut.com/l/_HuclbxFdBfyM
https://dl.doubtnut.com/l/_YnTPvk2Lemfe


D. none of these

Answer: A

Watch Video Solution

104. IF  then  is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

tan(π cos θ) = cot(π sin θ) cos(θ − )
π

4

−cos θ∫
tan θ

1
f(x sin θ)dx

−tan θ∫
sin θ

cos θ
f(x)dx

sin θ∫
tan θ

1
f(x cos θ)dx

∫
sin θ tan θ

sin θ

f(x)dx
1

tan θ

https://dl.doubtnut.com/l/_YnTPvk2Lemfe
https://dl.doubtnut.com/l/_vAWIQexW4lZd


105. 

 (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

LetI1 = θ∫
1

0
andI2θ∫

1

0

.
tehn isequa < o

exdx

1 + x

x2dx

ex ^ 3(2 − x3)

I1

I2

3

e

e

3
3e

1

3e

3/e

e/3

3e

1/3e

106. 

 Then the value of  8

(b)  (c)  (d) 

A. 

LetI1 = ∫
2

− 2
dxand

x6 + 3x5 + 7x4

x4 + 2

I2 = ∫
1

− 3
dt.

2(x + 1)
2

+ 11(x + 1) + 14

(x + 1)
4

+ 2
I1 + I2is

200

3

100

3
noneofthese

8

https://dl.doubtnut.com/l/_wnBJ216zLeXQ
https://dl.doubtnut.com/l/_n0wtSNJJvN9b


B. 

C. 

D. noe

Answer: C

Watch Video Solution

200/3

100/3

107. Let  beintegrable over  for any real value of .  

If  and 

, then

A. 

B. 

C. 

D. 

Answer: B

f [0, a] a

I1 = ∫
π / 2

0

cos θf(sin θ + cos2 θ)dθ

I2 = ∫
π / 2

0

sin 2θf(sin θ + cos2 θ)dθ

I1 = − 2I2

I1 = I2

2I1 = I2

I1 = − I2

https://dl.doubtnut.com/l/_n0wtSNJJvN9b
https://dl.doubtnut.com/l/_dodzTy5NXtde


Watch Video Solution

108. The value of   (b) 

 (d) none of these

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

∫
b

a

(x − a)
3
(b − x)

4
dxis

(b − a)4

64

(b − a)
8

280

(b − a)7

73

(b − a)4

64

(b − a)8

280

(b − a)7

73

109. 

 

 

IfI(m, n) = ∫
1

0
xm− 1(1 − x)

n− 1
dx, (m, n ∈ I, m, n ≥ 0), then

I(m, n) = ∫
∞

0

dx
xm− 1

(1 + x)m−n
I(m, n) = ∫

∞

0

dx
xm− 1

(1 + x)m+n

I(m, n) = ∫
∞

0
dx

xn− 1

(1 + x)m+n
I(m, n) = ∫

∞

0
dx

xn

(1 + x)m+n

https://dl.doubtnut.com/l/_dodzTy5NXtde
https://dl.doubtnut.com/l/_wNUoo5eOrbmq
https://dl.doubtnut.com/l/_VZOhayEHCluI


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

I(m, n) = ∫
∞

0
dx

xm− 1

(1 + x)m−n

I(m, n) = ∫
∞

0

dx
xm

(1 + x)m+n

I(m, n) = ∫
∞

0

dx
xn− 1

(1 + x)
m+n

I(m, n) = ∫
∞

0
dx

xn

(1 + x)
m+n

110. The value of the de�nite integral  0 (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

∫
0

dxis

π

2 sin 5x

sinx

π

2
π 2π

0

π

2

π

2π

https://dl.doubtnut.com/l/_VZOhayEHCluI
https://dl.doubtnut.com/l/_b5EhdFqvDlIe


111.   (b)  (c) 1 (d) 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

IfIn = ∫
π

0
ex(sin x)

n
dx, then isequa < o

I3

I1

3

5

1

5

2

5

3/5

1/5

1

2/5

112. If ,given , then the value of 

 is

A. 

B. 

f' (x) = f(x) + ∫
1

0

f(x)dx f(0) = 1

f(loge 2)

1

3 + e

5 − e

3 − e

https://dl.doubtnut.com/l/_b5EhdFqvDlIe
https://dl.doubtnut.com/l/_m6B4mq5CeWjy
https://dl.doubtnut.com/l/_dDT8htQxvxny


C. 

D. none of these

Answer: B

Watch Video Solution

2 + e

e − 2

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

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

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x)

(a, b)and(lim)
x

→
a

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

→
b

− f(x) = 3
.
Iff ′ (x) ≥ f 3(x) +

1
4

1

f(x)

b − a
π

48

π

36

π

24

π

12

π

48

π

36

π

24

π

12

https://dl.doubtnut.com/l/_dDT8htQxvxny
https://dl.doubtnut.com/l/_8IRsZrm9lFa9


Exercise (Multiple)

1.  is equal to

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

∫
2

1
x2dx

lim
n→ ∞

n

∑
r= 1

f( )
1

n

r

n

lim
n→ ∞

2n

∑
r=n+ 1

f( )
1

n

r

n

lim
n→ ∞

n

∑
r= 1

f( )
1

n

r + n

n

lim
n→ ∞

2n

∑
r= 1

f( )
1

n

r

n

2. If  is non zer �nite real,

then

A. 

L = lim
n→ ∞

n3(e1 /n + e2 /n + ……… + e)

(n + 1)
m

(1m + 4m + …. + n2m)

L = 3(e − 1)

https://dl.doubtnut.com/l/_8IRsZrm9lFa9
https://dl.doubtnut.com/l/_tyhRL6Ul99OW
https://dl.doubtnut.com/l/_MgHhZYG6vzjT


B. 

C. 

D. 

Answer: A::C

Watch Video Solution

L = 2(e − 1)

m = 1/3

m = 1/3

3. Evaluate 

Watch Video Solution

∫
1

0
x(1 − x)6

dx

4. Let ,for

 then

A. 

B. 

Sn =
n

∑
k= 0

and Tn =
n− 1

∑
k= 0

n

n2 + kn + k2

n

n2 + kn + k2

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

Sn <
π

3√3

Sn >
π

3√3

https://dl.doubtnut.com/l/_MgHhZYG6vzjT
https://dl.doubtnut.com/l/_9psSFviDCyPa
https://dl.doubtnut.com/l/_X9WAbp4CLn94


C. 

D. 

Answer: A::D

Watch Video Solution

Tn <
π

3√3

Tn >
π

3√3

5.  

  (d) 

A. 

B. 

C. 

D. 

Answer: A::C::D

Watch Video Solution

Thevalueof∫
1

0
dxis

2x2 + 3x + 3

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

π

4

+ 2 log 2 −
π

4
tan− 1 1

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

π

4

+ 2 log 2 − tan− 1 2
π

4

+ 2 log 2 − tan− 1π

4

1

3

2 log 2 − cot − 1 3

− + log 4 + cot − 1 2
π

4

https://dl.doubtnut.com/l/_X9WAbp4CLn94
https://dl.doubtnut.com/l/_eAG38E6E4iux
https://dl.doubtnut.com/l/_4B24CnwvoqBR


6. Let , where , Then

A. for 

B. for 

C. 

D. 

Answer: A::D

Watch Video Solution

f(x) = ∫
x

1

dt
3t

1 + t2
x > 0

0 < α < β, f(α) < f(β)

0 < α < β, f(α) > f(β)

f(x) + π/4 < tan− 1 x ∀x ≥ 1

f(x) + π/4 > tan− 1 x ∀x ≥ 1

7. about to only mathematics

A. 

B. 

C. 

D. 

a + b =
9π

2

|a = b| = 4π

= 15
a

b

∫
b

a

sec2 xdx = 0

https://dl.doubtnut.com/l/_4B24CnwvoqBR
https://dl.doubtnut.com/l/_OVerdOHi2nw0


Answer: A::B

Watch Video Solution

8.    is monotonic  is

di�erentiable at   is di�erentiable at 

A. 

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

Iff(x) = ∫
x

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

x = 0 g ′ (x) x = 0

g(x) = x|x|

9. 

Then  (b)   (d) 

IfAn = ∫
0

dx, bn = ∫
0
( )

2

dxf or n ∈ N,

π

2 sin(2n − 1)x

sinx

π

2 sinnx

sinx

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

https://dl.doubtnut.com/l/_OVerdOHi2nw0
https://dl.doubtnut.com/l/_mUxsBsvpkhPc
https://dl.doubtnut.com/l/_LTEh28F9CD9D


A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

Bn+ 1 − Bn = An+ 1

An+ 1 = An

Bn+ 1 = Bn

An+ 1 − An = Bn+ 1

Bn+ 1 − Bn = An+ 1

10.   

 (d) 

A. same as that of 

B. 

C. same as that of 

D. 

Thevalueof∫
∞

0
is

dx

1 + x4
sameastha → f∫

∞

0

x2 + 1dx

1 + x

π

2√2

sameastha → f∫
∞

0

x2 + 1dx

1 + x4

π

√2

∫
∞

0

x2 + 1dx

1 + x4

π

2√2

∫
∞

0

x2dx

1 + x4

π

√2

https://dl.doubtnut.com/l/_LTEh28F9CD9D
https://dl.doubtnut.com/l/_DE7xuEtbbcQo


Answer: B::C

Watch Video Solution

11. The value of  is (a)  (b)  (c)  (d) `none of

these

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

∫
1

0
ex

2 −xdx < 1 > 1 > e− 1
4

< 1

> 1

> e
− 1

4

< e
− 1

4

12.   (b) 

  (d) 

If∫
b

a

dx = 10, then
f(x)

f(a) + f(a + b − x)
b = 22, a = 2

b = 15, 1 = − 5 b = 10, a = − 10 b = 10, a = − 2

https://dl.doubtnut.com/l/_DE7xuEtbbcQo
https://dl.doubtnut.com/l/_x97cFKQ238Zn
https://dl.doubtnut.com/l/_G9rGZSnMkakQ


A. 

B. 

C. 

D. 

Answer: A::B::C

Watch Video Solution

b = 22, a = 2

b = 15, a = − 5

b = 10, a = − 10

b = 10, a = − 2

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

are  (b)   (d) none of these

A. 

B. 

C. 

D. none of these

Answer: A::B::C

a ∫
2

0
|x − a|dx ≥ 1

(2, ∞) ( − ∞, 0) (0, 2)

[2, ∞)

( − ∞, 0]

(0, 2)

https://dl.doubtnut.com/l/_G9rGZSnMkakQ
https://dl.doubtnut.com/l/_CbUxAB5UlEP4


Watch Video Solution

14. If , where , then

A. range of  is 

B.  is di�erentiable at 

C.  has two real roots

D. 

Answer: B

Watch Video Solution

f(x) = ∫
x

0
|t − 1|dt 0 ≤ x ≤ 2

f(x) [0, 1]

f(x) x = 1

f(x) = cos − 1 x

f' (1/2) = 1/2

15. Evaluate 

Watch Video Solution

∫
1

0

x(1 − x)3
dx

https://dl.doubtnut.com/l/_CbUxAB5UlEP4
https://dl.doubtnut.com/l/_W6QOcA3JdyCK
https://dl.doubtnut.com/l/_qmrIHueEDqZ3


16. 

 (b)   (d) 

A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

Iff(x) = ∫
x

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

f(x) + f(π) f(x) + 2(π) f(x) + f( )
π

2
f(x) + 2f( )

π

2

f(x) + f(π)

f(x) + 2f(π)

f(x) + f( )
π

2

f(x) + 2f( )
π

2

17. If  is an integer ), then

A. 

B. 

C. 

In = ∫
π / 4

0
tann xdx, (n > 1

I7 + I5 =
1

6

I10 + I8 =
1

9

I8 − I12 =
2

99

https://dl.doubtnut.com/l/_fho0F3g0UMqH
https://dl.doubtnut.com/l/_RoeGceDxWnoc


D. 

Answer: B::C::D

Watch Video Solution

I12 + 2I10 + I8 =
20

99

18.  which of the following

statements hold good?   (c) 

 

A. 

B. 

C. 

D. 

Answer: A::B::D

Watch Video Solution

IfIn = ∫
1

0
, wheren ∈ N,

dx

(1 + x2)
n

2nIn+ 1 = 2−n + (2n − 1)In I2 = +
π

8

1

4

I2 = −
π

8

1

4
I3 = +

3π

32

1

4

2nIn+ 1 = 2−n + (2n − 1)In

I2 = +
π

8

1

4

I2 = −
π

8

1

4

I3 = +
3π

32

1

4

https://dl.doubtnut.com/l/_RoeGceDxWnoc
https://dl.doubtnut.com/l/_vxvmWv1wQ0OZ
https://dl.doubtnut.com/l/_9b0jKDMBqBUD


19.   is an increasing

function   has a maxima at   is a

decreasing function

A.  is an increasing function

B. 

C.  has a maxima at 

D.  is a decreasing function

Answer: A::B

Watch Video Solution

Letf : [1, ∞)
→
R andf(x) = ∫

x

1
dt − ex

.

Then
et

t
f(x)

(lim)
x

−→
∞

f(x)
→
∞ f ′ (x) x = e f(x)

f(x)

lim
x→ ∞

f(x) → ∞

f' (x) x = e

f(x)

20.  

(b)   (d) 

A. 

B. 

Iff(x) = ∫
x

a

[f(x)]
− 1

dxand∫
1

a

[f(x)]
− 1

dx = √2, then f(2) = 2

f ′ (2) =
1

2
f ′ (2) = 2 ∫

1

0
f(x)dx = √2

f(2) = 2

f' (2) = 1/2

https://dl.doubtnut.com/l/_9b0jKDMBqBUD
https://dl.doubtnut.com/l/_vz5ntKvsyWYd


C. 

D. 

Answer: A::B::C

Watch Video Solution

f − 1(2) = 2

∫
1

0
f(x)dx = √2

21. A continuous function  satis�es the relation

 then 

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

f(x)

f(x) = ex + ∫
1

0
exf(t)dt f(1) =

1

2 − e

−
1

2 − e

−
e

2 − e

e

2 − e

https://dl.doubtnut.com/l/_vz5ntKvsyWYd
https://dl.doubtnut.com/l/_KVqf8QABfHd5
https://dl.doubtnut.com/l/_sy8TRlPcdsDI


22.  

  (d) 

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

∫
x

0
{∫

u

0
f(t)dx}duisequa < o ∫

x

0
(x − u)f(u)du

∫
x

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

∫
x

0

(x − u)f(u)du

∫
x

0

uf(x − u)du

x∫
x

0

f(u)du

x∫
x

0

uf(u − x)du

23. Evaluate 

Watch Video Solution

∫
1

0

6xdx

24. Evaluate 

h id l i

∫
2

0
7xdx

https://dl.doubtnut.com/l/_sy8TRlPcdsDI
https://dl.doubtnut.com/l/_tmeNbPKXlREJ
https://dl.doubtnut.com/l/_GRitRnRcY3jD


Watch Video Solution

25. Evaluate 

Watch Video Solution

∫
1

0
x(1 − x)dx

26. Check whether the given equation is a quadratic equation. 

i)  

ii) .

Watch Video Solution

(x + 1)2 = 3(x − 1)

(x2 − 4x) = ( − 2)(4 − x)

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

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

A.  vanishes at least twice on 

B. 

C. 

(∞, ∞) f(x) = f(1 − x)

f' (x) [0, 1]

f'( ) = 0
1
2

∫
1 / 2

− 1 / 2

f(x + )sinxdx = 0
1

2

https://dl.doubtnut.com/l/_GRitRnRcY3jD
https://dl.doubtnut.com/l/_7g8ulBRF1rxU
https://dl.doubtnut.com/l/_BOz82RrRTleC
https://dl.doubtnut.com/l/_1o8tDKTmoJKw


Exercise (Comprehension)

D. 

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

Watch Video Solution

∫
1 / 2

0

f(t)esin xtdt = ∫
1

t/ 2

f(1 − t)esin πtdt

1.  satis�es the relation   

The range of  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

y = f(x) ∫
x

2
f(t)dt = + ∫

2

x

t2f(t)dt
x2

2

y = f(x)

[0, ∞)

R

( − ∞, 0]

[ − , ]
1
2

1
2

https://dl.doubtnut.com/l/_1o8tDKTmoJKw
https://dl.doubtnut.com/l/_9V6eSJd5N5lP


2.  satis�es the relation   

The range of  is

Watch Video Solution

y = f(x) ∫
x

2
f(t)dt = + ∫

2

x

t2f(t)dt
x2

2

y = f(x)

3.  satis�es the relation   

The value of  for which  is increasing is

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

y = f(x) ∫
x

2

f(t)dt = + ∫
2

x

t2f(t)dt
x2

2

x f(x)

( − ∞, 1]

[ − 1, ∞)

[ − 1, 1]

https://dl.doubtnut.com/l/_9V6eSJd5N5lP
https://dl.doubtnut.com/l/_NfRixYlTG6tA
https://dl.doubtnut.com/l/_dV40OPQ1Be0h


4. Let  be a di�erentiable function such that 

.  

 increases for

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

f :R → R

f(x) = x2 + ∫
x

0
e− tf(x − t)dt

f(x)

x > 1

x < − 2

x > 2

5. Let  be a di�erentiable function such that 

.  

 is

A. injective but not surjective

f :R → R

f(x) = x2 + ∫
x

0

e− tf(x − t)dt

y = f(x)

https://dl.doubtnut.com/l/_KZMLNGdtbS9x
https://dl.doubtnut.com/l/_PsCFNNUFyO6a


B. surjective but not injective

C. bijective

D. neither injective nor surjective

Answer: B

Watch Video Solution

6. Let  be a di�erentiable function such that

 then 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x)

f(x) = x2 + ∫
x

0
e− tf(x − t)dt ∫

1

0
f(x)dx =

1

4

−
1

12

5

12

12

7

https://dl.doubtnut.com/l/_PsCFNNUFyO6a
https://dl.doubtnut.com/l/_96pFQ7KRHpHL


7.  satis�es the relation  If 

 then  decreases in

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

f(x) f(x) − λ∫
π / 2

0
sinx ⋅ cos tf(t)dt = sinx

λ > 2 f(x)

(0, π)

( , 3π/2)
π

2

( − π/2, π/2)

8.  satis�es the relation   

If  has the least one real root, then

A. 

B. 

f(x) f(x) − λ∫
π / 2

0
sinx cos tf(t)dt = sinx

f(x) = 2

λε[1, 4]

λε[ − 1, 2]

https://dl.doubtnut.com/l/_96pFQ7KRHpHL
https://dl.doubtnut.com/l/_0sTQGi3YbRpU
https://dl.doubtnut.com/l/_axYKXWxsdyaL


C. 

D. 

Answer: D

Watch Video Solution

λε[0, 1]

λε[1, 3]

9.  satis�es the relation   

If , then  decreases in which of the following interval?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) f(x) − λ∫
π / 2

0

sinx cos tf(t)dt = sinx

λ > 2 f(x)

1

3/2

https://dl.doubtnut.com/l/_axYKXWxsdyaL
https://dl.doubtnut.com/l/_4arh6UsV39wP
https://dl.doubtnut.com/l/_Q9QfTOdk4pD0


10. Check whether the equation is quadratic equation:

Watch Video Solution

(x − 1)(x − 5) = (x − 1)(x − 3)

11. Let  and  are two continuous function on  satisfying

 and another continuous function 

satisfying , and  is

independent of  

If  is an even function, then

A.  is also an even function

B.  is an odd function

C. if , then  is an even function

D. if  then  is an odd function

Answer: D

Watch Video Solution

f(x) ϕ(x) R

ϕ(x) = ∫
x

a

f(t)dt, a ≠ 0 g(x)

g(x + α) + g(x) = 0 ∀xεR, α > 0 ∫
2k

b

g(t)dt

b

f(x)

ϕ(x)

ϕ(x)

f(a − x) = − f(x) ϕ(x)

f(a − x) = − f(x) ϕ(x)

https://dl.doubtnut.com/l/_Q9QfTOdk4pD0
https://dl.doubtnut.com/l/_9XBr1q1Ou9QY


12. If  is a function satisfying  for all  and

positive constant  such that  is independent of  then

�nd the least positive value of 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f(x) f(x + a) + f(x) = 0 x ∈ R

a ∫
c+ b

b

f(x)dx b,

⋅

0

1

α

2α

13. Evaluate 

Watch Video Solution

∫
2

0
(x2 + x + 2)dx

https://dl.doubtnut.com/l/_9XBr1q1Ou9QY
https://dl.doubtnut.com/l/_upu3B6NER6qR
https://dl.doubtnut.com/l/_41r9I8HzFAi8
https://dl.doubtnut.com/l/_GAqnvboS9ckR


14. Evaluating integrals dependent on a parameter: 

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

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

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

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

values to the parameter and the corresponding value of I. 

The value of  is

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

∫
1

0
dx

xa − 1

logx

log(a − 1)

log(a + 1)

a log(a + 1)

15. Evaluate ∫
3

2

(x2 + 1)dx

https://dl.doubtnut.com/l/_GAqnvboS9ckR
https://dl.doubtnut.com/l/_ZKzDKKzyM5Bu


Watch Video Solution

16. Evaluating integrals dependent on a parameter: 

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

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

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

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

values to the parameter and the corresponding value of I. 

The value of  when  (where 

) is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

dI

da
I = ∫

π / 2

0

log( )
1 + a sinx

1 − a sinx

dx

sinx
|a| < 1

π

√1 − a2

−π√1 − a2

√1 − a2

√1 − a2

π

https://dl.doubtnut.com/l/_ZKzDKKzyM5Bu
https://dl.doubtnut.com/l/_LFBuLJoJEJ6E


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 , then the value of  is

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

∫
π

0

=
dx

(a − cos x)

π

√a2 − 1

dx

(√10 − cos x)

π

81

7π

162

7π

81

https://dl.doubtnut.com/l/_LFBuLJoJEJ6E
https://dl.doubtnut.com/l/_Lgk6EAbVrD35


18.  

The range of  is

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

f(x) = sinx + ∫
π / 2

−π / 2
(sinx + t cos x)f(t)dt

f(x)

[ − , ]
√3

2

√3

2

[ − , ]
√5

3

√5

3

[ − , ]
√5
2

√5
2

19.  

 is not invertible for

A. 

B. 

f(x) = sinx + ∫
π / 2

−π / 2

(sinx + t cos x)f(t)dt

f(x)

xε[ − − tan− 1 2, − tan− 1 2]
π

2

π

2

xε[ , π + tan− 1 ]
tan− 1 1

2

1

2

https://dl.doubtnut.com/l/_l6W7pYnPOitH
https://dl.doubtnut.com/l/_jJbE5qBSWp0O


C. 

D. none of these

Answer: D

Watch Video Solution

xε[π + cot − 1 2, 2π + cot − 1 2]

20.  

The value of  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) = sinx + ∫
π / 2

−π / 2
(sinx + t cos x)f(t)dt

∫
π / 2

0
f(x)dx

1

−2

−1

2

https://dl.doubtnut.com/l/_jJbE5qBSWp0O
https://dl.doubtnut.com/l/_5MiDAbWvPD8X
https://dl.doubtnut.com/l/_oi6mcZbrqR3Z


21. Let  and  then

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

u = ∫
∞

0

dx

x4 + 7x2 + 1
v = ∫

∞

0

x2dx

x4 + 7x2 + 1

v > u

6v = π

3u + 2v =
5π

6

u + v =
π

3

22. Let  and  then

A. 

B. 

C. 

D. 

u = ∫
∞

0

dx

x4 + 7x2 + 1
v = ∫

∞

0

x2dx

x4 + 7x2 + 1

v > u

6v = π

3u + 2v =
5π

6

u + v =
π

3

https://dl.doubtnut.com/l/_oi6mcZbrqR3Z
https://dl.doubtnut.com/l/_XVjoEtlenqjI


Answer: B

Watch Video Solution

23. If  0 (b)  (c) 1 (d)

none of these

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x) = ∫
1

0
, thenf ′( )isequa < o

dt

1 + |x − t|

1

2

1

2

1/2

0

1

2

24. If  

Which of the following is not true about ?

f(x) = ∫
1

0
, xεR

dt

1 + |x − t|

f(x)

https://dl.doubtnut.com/l/_XVjoEtlenqjI
https://dl.doubtnut.com/l/_aC999Q1oMGz6
https://dl.doubtnut.com/l/_HogGiPUA7YFt


A.  is decreasing for 

B.  is increasing for 

C. 

D. 

Answer: D

Watch Video Solution

f(x) x > 1

f(x) x < 1

f(1) = loge 2

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

25. Let  be a di�erentiable function satisfying

 and   

The value of  lies in the interval

A. 

B. 

C. 

D. 

f

∫
f ( x )

0

f − 1(t)dt − ∫
x

0

(cos t − f(t)dt = 0 f( ) =
π

2

2

π

∫
π / 2

0

f(x)dx

( , 1)
2

π

(1, )
π

2

( , )
3

2

π

2

(0, )
2

π

https://dl.doubtnut.com/l/_HogGiPUA7YFt
https://dl.doubtnut.com/l/_cXQTi3L5FITi


Answer: B

Watch Video Solution

26. Let  be a di�erentiable function satisfying

 and   

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

function

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f

∫
f ( x )

0

f − 1(t)dt − ∫
x

0

(cos t − f(t)dt = 0 f( ) =
π

2

2

π

lim
x→ 0

cos x

f(x)

0

1

1/2

2

https://dl.doubtnut.com/l/_cXQTi3L5FITi
https://dl.doubtnut.com/l/_pkuoUCbbddl8


27. If  where  is positive integer of zero, then 

The value of  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

Un = ∫
π

0

dx
1 − cos nx

1 − cos x
n

Un

π/2

π

nπ/2

nπ

28. If  where  is positive integer or zero, then

show that  Hence, deduce that 

A. 

B. 

Un = ∫
π

0
dx,

1 − cos nx

1 − cos x
n

Un+ 2 + Un = 2Un+ 1.

∫
0

= nπ.

π

2 sin2 nθ

sin2
θ

1

2

π/2

π

https://dl.doubtnut.com/l/_ASlG4SfnYSLe
https://dl.doubtnut.com/l/_laP7L51pkag0


C. 

D. 

Answer: C

Watch Video Solution

nπ/2

nπ

29. Evaluate 

Watch Video Solution

∫
2

0
(2x2 + x + 1)dx

30. Evaluate 

Watch Video Solution

∫
4

0

(x2 + 2x + 8)dx

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

. For more accurate result, for ∫
b

a

f(x)dx = (f(a) + f(b))
b − a

2

https://dl.doubtnut.com/l/_laP7L51pkag0
https://dl.doubtnut.com/l/_z6UvSwbagBnX
https://dl.doubtnut.com/l/_cpcC7IM6BNWk
https://dl.doubtnut.com/l/_GuVDb1sJVB59


Exercise (Matrix)

 we can use  so

that for  we get .  

If  and  is  point such that , and 

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

 is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

cε(a, b), ∫
b

a

f(x)dx = ∫
c

a

f(x)dx + ∫
b

c

f(x)dx = F (c)

c =
a + b

2
∫

b

a

f(x)dx = (f(a) + f(b) + 2f(c))
b − a

4

f' ' (x) < 0 ∀xε(a, b) c a a < c < b

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

f' (c)

f(b) − f(a)

b − a

2(f(b) − f(a))

b − a

2f(b) − f(a)

2b − a

0

https://dl.doubtnut.com/l/_GuVDb1sJVB59


1. Evaluate  , where [.] denotes the greatest integer

function

Watch Video Solution

∫
1

− 1
[x + [x + [x]]]dx

2. Evaluate , where [.] denotes the greatest integer function

Watch Video Solution

∫
1.5

0

x[x2]dx

3. If the point  and  are collinear then

the possible value of  is

Watch Video Solution

(λ + 1, 1), (2λ + 1, 3 (2λ + 2, 2λ)

λ

4. If line  is equally inclined to axes and equidistant

from the point  and  ,the  is

Watch Video Solution

y − x − 1 + λ = 0

(1, − 2) (3, 4) λ

https://dl.doubtnut.com/l/_a0YyIDpeNypY
https://dl.doubtnut.com/l/_Kn3RF9rwFlQt
https://dl.doubtnut.com/l/_seH4IJcERlth
https://dl.doubtnut.com/l/_FG0AciCIK5Rc


Exercise (Numerical)

5. Evaluate  ,where [.] denotes the greatest integer

function.

Watch Video Solution

∫
3

− 1
(x − [x])dx

6. Find the roots of the equation 

Watch Video Solution

100x2 − 20x + 1

1.  the

value of  is __________

Watch Video Solution

Ifthevalueof(lim)
n

−→
∞
(n− )

.

∑
6n

j= 1
√jisequa < o√N, then

3
2

N

12

https://dl.doubtnut.com/l/_FG0AciCIK5Rc
https://dl.doubtnut.com/l/_9PmTndTyHbGm
https://dl.doubtnut.com/l/_T8XaOHZR3lbB
https://dl.doubtnut.com/l/_Qj5dEEpv2nwf


2. 

Watch Video Solution

( lim )
n

−→
∞

∫
2

0
xndxequals _ _

n

2n

3. A continuous real function  satis�es

 then �nd the value of 

Watch Video Solution

f

f(2x) = 3(f(x) ∀x ∈ R
.

If∫
1

0
f(x)dx = 1,

∫
2

1
f(x)dx

4. Consider the polynomial  If 

then the minimum value of 

Watch Video Solution

f(x) = ax2 + bx + ⋅ f(0), f(2) = 2,

∫
2

0
∣ f ′ (x)dxis _ _

https://dl.doubtnut.com/l/_qDbN4gt1156m
https://dl.doubtnut.com/l/_FVYbIycj3s5y
https://dl.doubtnut.com/l/_Q5eRUrVCn3Mx


5.  then value of 

 is_____

Watch Video Solution

IfI = ∫
0

(1 + x)sinx + (1 − x)cos x)dx,

3π
5

(√2 − 1)I

6. If  then _________.

Watch Video Solution

∫
100

0

f(x)dx = 7,
100

∑
r= 1

∫
1

0

(r − 1 + x)dx =

7. The value of  is equal to

Watch Video Solution

∫
0

dx

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

∣∣tan− 1 tanx∣∣ + ∣∣sin− 1 sinx∣∣

8.  Then the value of 

 os____

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

2
1

4

(∫ f(f(x))dx)

− 13
4

1
4

https://dl.doubtnut.com/l/_ocipZ6k3qwUB
https://dl.doubtnut.com/l/_oJfEDsn2iQ2A
https://dl.doubtnut.com/l/_1xx4oNfKayX1
https://dl.doubtnut.com/l/_ZNbgoXnhwJWH


A. 

B. 

C. 

D. 

Answer: 4

Watch Video Solution

1

2

3

4

9. The value of  is____.

Watch Video Solution

∫
1

0

tan− 1 x

cot − 1(1 − x + x2)dx

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

value of  is equal to________.

Watch Video Solution

f(x) x = 2

∫
4

0
cos(πx)f' (x)dx

https://dl.doubtnut.com/l/_ZNbgoXnhwJWH
https://dl.doubtnut.com/l/_klpodTKdaEQt
https://dl.doubtnut.com/l/_KzHPFtvvpEOB
https://dl.doubtnut.com/l/_PpOL4WaCCNWx


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

 for every  Then value of  is_______

Watch Video Solution

f : [0, ∞)
→
R

f 3(x) = ∫
x

0

t
.
f

2
(t)dt x ≥ 0. f(6)

12. If  is continuous function and

 then  is equal to_____

Watch Video Solution

f

F (x) = ∫
x

0

⎛

⎝
(2t + 3)

.

∫

2

t

f(u)du
⎞

⎠
dt,

∣
∣
∣

∣
∣
∣

F 2

f(2)

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

 then the value of  is

Watch Video Solution

∫
1

0
dx

sin− 1 √x

x2 − x + 1

π2

√n

n ∈ N),
n

27

14. about to only mathematics

Watch Video Solution

https://dl.doubtnut.com/l/_PpOL4WaCCNWx
https://dl.doubtnut.com/l/_tMlUjj6AyHxn
https://dl.doubtnut.com/l/_G3h7fnhJB8xf
https://dl.doubtnut.com/l/_OiUqDMOjHMkg


15. Let  be di�erentiable on  and 

where  Then the value of  is____

Watch Video Solution

g(x) R ∫
1

sin t

x2g(x)dx = (1 − sin t),

t ∈ (0, ).
π

2
g( )

1

√2

16. If  then the value of  is___

Watch Video Solution

∫
∞

0

x2n+ 1 .
e

−xdx
= 360, n

17. Let  be a derivable function satisfying

 Then the possible

integers in the range of  is_______

Watch Video Solution

f(x)

f(x) = ∫
x

0
et sin(x − t)dtandg(x) = fx − f(x)

g(x)

https://dl.doubtnut.com/l/_OiUqDMOjHMkg
https://dl.doubtnut.com/l/_PASaXkwFltE8
https://dl.doubtnut.com/l/_EZ0WdYRd3dXb
https://dl.doubtnut.com/l/_itZyacL73ZRr


18. Let  then �nd 

Watch Video Solution

f(x) = ∫
x

0
(4t2 − 2f' (t))dt

1

x2
f' (4)

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

equal to  then the value of  is____

Watch Video Solution

∫
1

0

^ (2007)C7x
2000

.
1 − x

7
dx

, wherek ∈ N,
1

k

k

26

20. 

Watch Video Solution

IfIn = ∫
1

0
(1 − x5)

n
dx, then isequa < o_ _

55

7

I10

I11

21. Evaluate: 

Watch Video Solution

5050
∫01(1 − x50)

100
dx

∫01(1 − x50)101
dx

https://dl.doubtnut.com/l/_GlmhbfJ8yyRH
https://dl.doubtnut.com/l/_aJ8KyrIuGvyQ
https://dl.doubtnut.com/l/_79hv4jSJSSmy
https://dl.doubtnut.com/l/_Uovi0Mui82Oz
https://dl.doubtnut.com/l/_bWoNkHQdjHLB


22. 

 equals _____

Watch Video Solution

LetJ = ∫
− 4

− 5
(3 − x2)tan(3 − x2)dxandK = ∫

− 1

− 2
(6 − 6x + x2)

tan(6x − x2 − 6)dx
.
Then(J + K)

23. The value of the de�nite integral 

Watch Video Solution

∫
√2 + 1

2 − 1
dxequals _ _

x4 + x2 + 2

(x2 + 1)
2

24. Consider a real valued continuous function  such that

. If  and  are maximum and

minimum values of function , then the value of  is____________.

A. 

B. 

C. 

D. 

f

f(x) = sinx + ∫
π / 2

−π / 2
(sinx + t(f(t))dt M m

f M /m

1

2

3

4

https://dl.doubtnut.com/l/_bWoNkHQdjHLB
https://dl.doubtnut.com/l/_x3AI7HHIO5HC
https://dl.doubtnut.com/l/_fWkzVYGRi2GO


Answer: 3

Watch Video Solution

25.  is equal

to _________

A. 

B. 

C. 

D. 

Answer: 9

Watch Video Solution

Iff(x) = x + ∫
1

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

f(23)

2

4

7

9

12

26. Let , then the value of 

 is equal to _________.

y = f(x) = 4x3 + 2x − 6

∫
2

0
f(x)dx + ∫

30

0
f − 1(y)dy

https://dl.doubtnut.com/l/_fWkzVYGRi2GO
https://dl.doubtnut.com/l/_56bNNVMZHsyB
https://dl.doubtnut.com/l/_b0PhHVgktEeT


JEE Main Previous Year

Watch Video Solution

27. The value of  is __________.

Watch Video Solution

∫
3

1
(√1 + (x − 1)

3
+ (x2 − 1) + 1)dx

1
3

28. The value of  (x>0) is equal to ___________.

Watch Video Solution

∫
1

0
x cos − 1( )dx

1 − x2

1 + x2

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

to

A. 

B. 

∫
π

0
[cot x]dx,

π

2

1

https://dl.doubtnut.com/l/_b0PhHVgktEeT
https://dl.doubtnut.com/l/_GGWX2xcpDyTa
https://dl.doubtnut.com/l/_1FDKPxaDKMqo
https://dl.doubtnut.com/l/_PYRirTyeC4LL


C. 

D. 

Answer: D

Watch Video Solution

−1

−
π

2

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

all  and .  

Then  is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

p(x) R p' (x) = p' (1 − x)

xε[0, 1], p(0) = 1, p(1) = 41

∫
1

0
p(x)dx

42

√41

21

41

https://dl.doubtnut.com/l/_PYRirTyeC4LL
https://dl.doubtnut.com/l/_YCjlQbIjXVaG


3. The value of  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∫
1

0
dx

8 log(1 + x)

1 + x2

log 2

π log 2

log 2
π

8

log 2
π

2

4. For , de�nite . Then  has

A. local maximum at  and local minima at 

B. local maximum at  and 

C. local minimum at  and 

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

xε(0, )
5π
2

f(x) = ∫
x

0
√t sin tdt f

π 2π

π 2π

π 2π

π

https://dl.doubtnut.com/l/_YCjlQbIjXVaG
https://dl.doubtnut.com/l/_UE2PfARmvoDn
https://dl.doubtnut.com/l/_whI3CdQm0ala


Answer: A

Watch Video Solution

5. If , then prove that .

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

g(x) = ∫
x

0
cos4 tdt g(x + π) = g(x) + g(π)

g(x)

g(π)

g(x) + g(π)

g(x) − g(π)

g(x). g(π)

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

Statement II: 

∫
π / 3

π / 6

dx

1 + √tanx

π

6

∫
b

a

f(x)dx = ∫
b

a

f(a + b − x)dx

https://dl.doubtnut.com/l/_whI3CdQm0ala
https://dl.doubtnut.com/l/_DyfLdLlLWWgN
https://dl.doubtnut.com/l/_7EambuZxmBjJ


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

explanation for statement I

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

correct explanation for statement I

C. Statement I is true, statement II is false

D. Statement I is false, statement II is true

Answer: D

Watch Video Solution

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

 which are parallel to the line  , are equal to

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

A. 

B. 

y = ∫
x

0
|t|dt, x ∈ R, y = 2x

±2 ±3 ±4 ±1

±1

±2

https://dl.doubtnut.com/l/_7EambuZxmBjJ
https://dl.doubtnut.com/l/_wedjT2Cgd9BG


C. 

D. 

Answer: A

Watch Video Solution

±3

±4

8. The integral  equals

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

∫
π

0
√1 + 4sin2 − 4sin dx

x

2
x

2

π − 4

− 4 − √3
2π

3

4√3 − 4

4√3 − 4 −
π

3

https://dl.doubtnut.com/l/_wedjT2Cgd9BG
https://dl.doubtnut.com/l/_isfgOBqR586F


9. The integral  is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

∫
2

(4) dx
logx2

logx2 + log(36 − 12x + x2)

2

4

1

6

10. is equal to

A. 

B. 

C. 

D. 

lim
n→ ∞

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

n2n

1
n

27

e20

9

e2

3 log 3 − 2

18

e4

https://dl.doubtnut.com/l/_mYt2AnXpvp61
https://dl.doubtnut.com/l/_ldnVwre2maEO


Answer: A

Watch Video Solution

11. Find the roots of the equation 

Watch Video Solution

x2 + √3x +
3

4

12. The value of  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

∫
π / 2

−π / 2
dx

sin2 x

1 + 2x

π/4

π/8

π/2

4π

https://dl.doubtnut.com/l/_ldnVwre2maEO
https://dl.doubtnut.com/l/_A9lQjSIRSr4b
https://dl.doubtnut.com/l/_PoYAquHnBW6C
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1. Solve: 

Watch Video Solution

(x + 2)3 = 2x(x2 − 1)

2. The value of  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

∫
1

0
 dx

x4(1 − x)4

1 + x2

− π
22

7

2

105

0

−
71

15

3π
2

https://dl.doubtnut.com/l/_fl1mBLk0czeX
https://dl.doubtnut.com/l/_mMtKWhcGtxTN


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

that  for all,  be

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

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f ( − 1, 1)

e−xf(x) = 2 + ∫
x

0

√t4 + 1dt, x ∈ ( − 1, 1)andletf − 1

f. (f − 1)
′
(2)

1

3

1
2

1

e

1

1/3

1/2

1/e

4. Find the roots of the following quadratic equations 

Watch Video Solution

x2 − 2x − 3

https://dl.doubtnut.com/l/_SoEYjdgZdfC6
https://dl.doubtnut.com/l/_6A8mRw52b1Fc


5. Let  be a continuous function such that 

 Let  and 

be the area of the region bounded by  and

the  . Then  (b)   (d) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f : [ − 1, 2]
−−−→
0, ∞

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

− 1
xf(x)dx, R2

y = f(x), x = − 1, x = 2,

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

R1 = 2R2

R1 = 3R2

2R1 = R2

3R1 = R2

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

constant, and di�erentiable function such that

 . Then the value of  lies in the

f : [ , 1]
→
R

1
2

f ′ (x) < 2f9x)andf( ) = 1
1
2

∫
1

f(x)dx
1
2

https://dl.doubtnut.com/l/_K90Y5NRy2Tnj
https://dl.doubtnut.com/l/_18ybM1COex5z


interval  (b)   (d) 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

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

2

(0, )
e − 1

2

(2e − 1, 2e)

(e − 1, 2e − 1)

( , e − 1)
e − 1

2

(0, )
e − 1

2

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

di�erentiable on (0,2) with 

 . for all 

 then  equals  (b)   (d) 

A. 

f : [0, 2]
→
R

f(0) = 1

Let :F (x) = ∫
x2

0
f(√t)dtf or x ∈ [0, 2]

.

IfF ′ (x) = f ′ (x)

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

e2 − 1

https://dl.doubtnut.com/l/_18ybM1COex5z
https://dl.doubtnut.com/l/_DjBht6jW5enr


B. 

C. 

D. 

Answer: B

Watch Video Solution

e4 − 1

e − 1

e4

8.  dx

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

∫ (2 cos ecx)17

π

2

π

4

∫
log(1 + √2)

0

2(eu + e−u)
16
du

∫
log(1 + √2)

0
2(eu + e−u)

17
du

∫
log(1 + √2)

0

2(eu − e−u)
17
du

∫
log(1 + √2)

0
2(eu − e−u)

16
du

https://dl.doubtnut.com/l/_DjBht6jW5enr
https://dl.doubtnut.com/l/_WpQ9D0WPRI1K


9. Find  and  and .

Watch Video Solution

A × B, A × A B × A :A = {1, 2, 3} B = {1, − 4}

10. Evaluate: 

Watch Video Solution

∫
π / 2

−π / 2

dx
cos x

1 + ex

11. If  then which one of

the following is not true ?

A. 

B. 

C. 

D. 

Answer: A::B::C

In = ∫
π

−π

   dx, n = 0, 1, 2, ......
sinnx

(1 + πx) sinx

In = In+ 2

10

∑
m= 1

I2m+ 1 = 10π

10

∑
m= 1

I2m = 0

In = In+ 1

https://dl.doubtnut.com/l/_WpQ9D0WPRI1K
https://dl.doubtnut.com/l/_J3jOEKTMpEpA
https://dl.doubtnut.com/l/_PdGLumBxRSLA
https://dl.doubtnut.com/l/_NDz5XOr9bAkI


Watch Video Solution

12. about to only mathematics

A.  exists for al 

B.  exists for all  and  is continuous on  but

not di�erentiable on .

C. There exists  suchthat  for all 

D. There exists  such that  for all 

Answer: B::C

Watch Video Solution

f' ' (x) xε(0, ∞)

f' (x) xε(0, ∞) f' (0, ∞)

(0, ∞)

α > 1 |f' (x)| < ∣ f(x) + xε(α, ∞)

β > 0 |f(x)| + ∣ f' (x) + ≤ β

xε(0, ∞)

13. Let  be the area of the region enclosed by 

 Then  (b) 

S

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

e
S ≥ 1 =

1

e

https://dl.doubtnut.com/l/_NDz5XOr9bAkI
https://dl.doubtnut.com/l/_pzqLn2D8D25D
https://dl.doubtnut.com/l/_BiWYYLzZsA6y


 (d) 

A. 

B. 

C. 

D. 

Answer: A::B::D

Watch Video Solution

S ≤ (1 + )
1

4

1

√e
S ≤ + (1 − )

1

√2

1

√e

1

√2

S ≥
1

e

S ≥ 1 −
1

e

S ≤ (1 + )
1

4

1

√e

S ≤ + (1 − )
1

√2

1

√e

1

√2

14. For  (the set of all real numbers), 

Then   (b) 7 (c)  (d) 

A. 5

B. 7

C. 

a ∈ R a ≠ − 1),

( lim )
n

−→
∞

( =
1a + 2a + + na

(n + 1)
a−a

[(na + 1) + (na + 2) + &(na + n)]

1

60.

a = 5
−15

2
−17

2

−15
2

https://dl.doubtnut.com/l/_BiWYYLzZsA6y
https://dl.doubtnut.com/l/_LzijWRD8gSUF


D. 

Answer: B::D

Watch Video Solution

−17
2

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

number  such that 

A.  is continuous but not di�erentiable at a

B.  is di�erentiable on 

C.  is continuous but not di�erentiable at 

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

Answer: A::C

Watch Video Solution

f [a, b].

x ∈ [a, b] ∫
x

a

f(t)dt = ∫
b

x

f(t)dt.

g(x)

g(x) R

g(x) b

g(x)

https://dl.doubtnut.com/l/_LzijWRD8gSUF
https://dl.doubtnut.com/l/_KtndLLrJ0ndf


16. Let  be given  

, then

A.  is monotonically increasing on

B.  is monotonocally decreasing on

C. , for all 

D.  is an odd function of  on 

Answer: A::C::D

Watch Video Solution

f : (0, ∞) ∈ R

f(x) =

x

∫

1 /x

e
− ( t+ )

dt
1
t

1

t

f(x) [1, ∞)

f(x) (0, 1)

f(x) + f( ) = 0
1

x
xε(0, ∞)

f(2x) x R

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

equation is (are) 

 (b)   (d) 

aandL

= L
∫04πet(s ∈6 at + cos4 at)dt

∫0πet(s ∈6 at + cos4 at)dt

a = 2, L =
e4π − 1
eπ − 1

a = 2, L =
e4π + 1
eπ + 1

a = 4, L =
e4π − 1
eπ − 1

a = 4, L =
e4π + 1
eπ + 1

https://dl.doubtnut.com/l/_wuRjAmqqtHUZ
https://dl.doubtnut.com/l/_7RRTNZf2ugqr


A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

a = 2, L =
e4π − 1
eπ − 1

a = 2, L =
e4π+ 1

eπ + 1

a = 4, L =
e4π − 1
eπ − 1

a = 4, L =
e4π + 1
eπ + 1

18. Given  and , check

if  is true?

Watch Video Solution

A = {2, 4, 5}, B = {2, 5}, C = {3, 4} D = {1, 3, 5}

(A ∩ C) × (B ∩ D) = (A × B) ∩ (C × D)

19.  e (b)  (c)  (d) 1

A. 

B. 

(lim)
x

−→
∞
( )

n ( n− 1 ) isequa<o
n2

n2
e2 e− 1

f( ) ≥ f(1)
1

2

f( ) ≤ f( )
1

3

2

3

https://dl.doubtnut.com/l/_7RRTNZf2ugqr
https://dl.doubtnut.com/l/_4oLIxatotKtE
https://dl.doubtnut.com/l/_Nb3W2AwshgcI


C. 

D. 

Answer: B::C

Watch Video Solution

f' (2) ≤ 0

≥
f' (3)

f(3)

f' (2)

f' (2)

20. Let  be a continuous function which satis�es 

 Then the value of  is______

A. 

B. 

C. 

D. 

Answer: B::D

Watch Video Solution

f :R
→
R f(x) =

∫
x

0
f(t)dt. f(1n5)

ex − ∫
x

0
f(t)sin tdt

x9 − f(x)

f(x) + ∫
0

f(t)sin tdt

π

2

x − ∫
−x

0
f(t)cos tdt

π

2

https://dl.doubtnut.com/l/_Nb3W2AwshgcI
https://dl.doubtnut.com/l/_vYL29CDIscZp
https://dl.doubtnut.com/l/_Mw0Zj5EUplbm


21. 

A. 

B. 

C. 

D. 

Answer: B::D

Watch Video Solution

∫ dx =
1

x(logx)log(logx)

I > loge 99

I < loge 99

I <
49

50

I >
49

50

22. Evaluate the following integrals using properties of integration   

A. 

B. 

C. 

D. 

:

∫
sin2 x

0

sin− 1 √tdt + ∫
cos2 x

0
√tdt

g' ( ) = − 2π
π

2

g' ( − ) = 2π
π

2

g' ( ) = 2π
π

2

g' ( − ) = − 2π
π

2

https://dl.doubtnut.com/l/_Mw0Zj5EUplbm
https://dl.doubtnut.com/l/_wehjJlXRCIab


Watch Video Solution

23. The total number for distinct  for which 

 is __________.

A. 

B. 

C. 

D. 0

Answer: A

Watch Video Solution

xε[0, 1]

∫
x

0
dt = 2x − 1

t2

1 + t4

π

2π

π

2

24. Given that for each  exists.

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

aε(0, 1), lim
h→ 0 +

∫
1 −h

h

f −a(1 − t)
a− 1

dt

g(a) g(a)

https://dl.doubtnut.com/l/_wehjJlXRCIab
https://dl.doubtnut.com/l/_LAhqDBWGD6ON
https://dl.doubtnut.com/l/_lb6an1ugNQc0


di�erentiable on .  

The value of  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(0, 1)

g'( )
1

2

π

2

π

−
π

2

0

25. Let  be a twice di�erentiable function such that 

 and  for all  Show that 

 for all 

A. 

B. 

f :R → R

f(x + π) = f(x) f' ' (x) + f(x) ≥ 0 x ∈ R.

f(x) ≥ 0 x ∈ R.

f' (1) < 0

f(2) < 0

https://dl.doubtnut.com/l/_lb6an1ugNQc0
https://dl.doubtnut.com/l/_qTd1e47lM2iJ


C.  for an 

D.  for some 

Answer: A::B::C

Watch Video Solution

f' (x) ≠ 0 xε(1, 3)

f' (x) = 0 xε(1, 3)

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

 and  for all . Let 

 for all .  

The correct statement(s) is (are)

A. 

B. 

C. 

D. 

Answer: C::D

W t h Vid S l ti

F :R → R

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

f(x) = xF (x) xεR

9f' (3) + f' (1) − 32 = 0

∫
3

1
f(x)dx = 12

9f' (3) − f' (1) + 32 = 0

∫
3

1
f(x)dx = − 12

https://dl.doubtnut.com/l/_qTd1e47lM2iJ
https://dl.doubtnut.com/l/_lXhopCUEMCyU


Watch Video Solution

27. If f:R→R and g:R→R be two functions de�ned as below, then �nd (fog)

(x) and (gof)(x); f(x)=2x+3,g(x)=x ^2+5

Watch Video Solution

28. about to only mathematics

Watch Video Solution

29. Let  where 

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

on  with  Then the value of  is______

Watch Video Solution

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

,
dy(x)

dx
g(x)

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

https://dl.doubtnut.com/l/_lXhopCUEMCyU
https://dl.doubtnut.com/l/_3V4ePeN9PUUs
https://dl.doubtnut.com/l/_zzK5g6hRWrFK
https://dl.doubtnut.com/l/_AtXQsoA41oUG


30. The value of 

Watch Video Solution

∫
1

0
4x3{ (1 − x2)

5
}dxis

d2

dx2

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

one point and  Suppose that

Then the value of  is

Watch Video Solution

f :R
→
R

f(1) = .
1

2

F (x) = ∫
x

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

x

− 1
t|f(f(t))|dtf or a

f( )
1

2

32. If  takes only

principal values, then the value of 

Watch Video Solution

α = ∫
1

0

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

1 + x2

((log)
e
|1 + α| − )is

3π

4

https://dl.doubtnut.com/l/_vvD5YJ9XVVmm
https://dl.doubtnut.com/l/_XlvDfchoFNIR
https://dl.doubtnut.com/l/_uD6anzLZ8MsX


33. about to only mathematics

Watch Video Solution

34. Let  be a function de�ned by 

where  is the greatest integer less than or equal to  If

Watch Video Solution

f :R
→
R f(x) = {[x], x ≤ 20, x > 2

[x] x.

I = ∫
2

− 1

dx, thenthevalueof(4I − 1)is
xf(x2)

2 + f(x + 1)

35. The total number for distinct  for which 

 is __________.

Watch Video Solution

xε[0, 1]

∫
x

0
dt = 2x − 1

t2

1 + t4

36. Let  be a di�erentiable function such that 

.  

f :R → R

f(x) = x2 + ∫
x

0

e− tf(x − t)dt

https://dl.doubtnut.com/l/_lWEptLn6MI2l
https://dl.doubtnut.com/l/_NFQA0jzfV4nN
https://dl.doubtnut.com/l/_lCknq2Qcs0Z5
https://dl.doubtnut.com/l/_bMF977SGFC1P


Single Correct Answer Type

 is

Watch Video Solution

y = f(x)

37. Evaluate: 

Watch Video Solution

( lim )
n

−→
∞

⎛

⎝

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

n

38. Choose the correct answer 

The value of the integral  is

Watch Video Solution

∫
1

dx
1
3

(x − x3)
1
3

x4

1.  is equal to

Watch Video Solution

lim
n→ ∞

[ + + + ... + ]
1

n

n2

(n + 1)3

n2

(n + 2)3

1

8n

https://dl.doubtnut.com/l/_bMF977SGFC1P
https://dl.doubtnut.com/l/_8JgiogHzM4Bt
https://dl.doubtnut.com/l/_CIWaJ2uJQYQx
https://dl.doubtnut.com/l/_uJagIEQ7p3WC


Watch Video Solution

2. The value of  is equal to

Watch Video Solution

lim
n→ ∞

n

∑
r= 1

.
1

sin{ }
( n+r ) π

4n

π

n

3.  is equal to

A. 1

B. 2

C. 43467

D. 4

Answer: A

Watch Video Solution

lim
n→ ∞

n

∑
k= 1

k
1 /a{n

a− +k
a− }

1
a

1
a

na+ 1

https://dl.doubtnut.com/l/_uJagIEQ7p3WC
https://dl.doubtnut.com/l/_GRzUtPvyjbhU
https://dl.doubtnut.com/l/_JT40Wc9knIUL


4. If  where 

are constants then 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

∫
3

0
(3ax2 + 2bx + c)dx = ∫

3

1
(3ax2 + 2bx + c)dx a, b, c

a + b + c =

a + b + c = 3

a + b + c = 1

a + b + c = 0

a + b + c = 2

5. The number of solution of the equation

, is

A. 0

B. 1

C. 2

∫
1

− 2

|cos x|dx = 0, 0 < x <
π

2

https://dl.doubtnut.com/l/_lFn6Q3rSFaa0
https://dl.doubtnut.com/l/_fYZQUdvh5Pd8


D. 4

Answer: A

Watch Video Solution

6.  dx =)

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

∫
1

0
e2xee

x

ee(2e − 1)

ee(e − 1)

e2e(e − 1)

https://dl.doubtnut.com/l/_fYZQUdvh5Pd8
https://dl.doubtnut.com/l/_t02mVobyvqNf


7. Let . Then the value of  is

equal to

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

f(x) = lim
n→ ∞

cos x

1 + (tan− 1 x)
n

∫
∞

o

f(x)dx

cos(tan 1)

sin(tan 1)

tan(tan 1)

8. The value of di�nite integral  equals

A. 

B. 

C. 

∫
1

0

dx

√(x + 1)3(3x + 1)

√2 − 1

tan.
π

12

tan.
5π

12

https://dl.doubtnut.com/l/_NtXN8TyOivOE
https://dl.doubtnut.com/l/_NGoc7AIYDWar


D. none of these

Answer: A

Watch Video Solution

9. If f(x) is continuous and , then the value of the integral 

 is

A. 2

B. 18

C. 16

D. 4

Answer: A

Watch Video Solution

∫
9

0
f(x)dx = 4

∫
3

0

x. f(x2)dx

https://dl.doubtnut.com/l/_NGoc7AIYDWar
https://dl.doubtnut.com/l/_46FQTStPd7EJ


10.  equals

A. a) 2

B. b) 4

C. c) 1/4

D. d) 1

Answer: B

Watch Video Solution

lim
t→ 0

∫
2π

0

dx
|sin(x + t) − sinx|

|t|

11. The value of the integral  is

Watch Video Solution

∫
1

0
dx

1

(1 + x2)
3
2

12. The value of  isI = ∫
π

0

x(sin2(sinx) + cos2(cos x))dx

https://dl.doubtnut.com/l/_aNoIODq0a9td
https://dl.doubtnut.com/l/_viro7Kqil4Tt
https://dl.doubtnut.com/l/_LO4Qxo38Jqln


A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

π2

π2

2

π2

4

13.  where  is (A)  (B)

 (C)  (D) none of these

A. 

B. 

C. 

D. none of these

Answer: B

∫
a

0
log(cot a + tanx)dx a ∈ (0, )

π

2
a ln sina

−a ln sina −a ln cos a

a ln(sina)

−a ln(sina)

−a ln(cos a)

https://dl.doubtnut.com/l/_LO4Qxo38Jqln
https://dl.doubtnut.com/l/_XI9w8z0LVlFV


Watch Video Solution

14. IF , then

 is equal to

A. 1

B. 10

C. 

D. 

Answer: D

Watch Video Solution

f(x + f(y)) = f(x) + y∀x, y ∈ R and f(0) = 1

∫
10

0

f(10 − x)dx

∫
1

0
f(x)dx

10∫
1

0
f(x)dx

15.  and 

A. 2u = v

B. 2u = 3v

u = ∫
0

cos( sin2 x)dx

π

2 2π

3
v = ∫

0

cos( sinx)dx

π

2 π

3

https://dl.doubtnut.com/l/_XI9w8z0LVlFV
https://dl.doubtnut.com/l/_LJJh8EHfJ6BJ
https://dl.doubtnut.com/l/_2Q4bTurzcw68


C. u = y

D. u = 2v

Answer: A

Watch Video Solution

16.  is equal to

A. 0

B. 

C. 

D. 

Answer: A

Watch Video Solution

∫
100π

0

(
10

∑
r= 1

tan rx)dx

100π

−50π

50π

https://dl.doubtnut.com/l/_2Q4bTurzcw68
https://dl.doubtnut.com/l/_2nKmuLhzic3z


17. 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

∫
π / 2

0

sinx sin 2x sin 3x sin 4xdx =

π

4

π

8

π

16

π

32

18. 

A. 

B. 

C. 

D. 

∫
2013

1
[(x − 1)(x − 2)...(x − 2013)]dx

(2013)2

(2012)(2013)(2014)

2013!

0

https://dl.doubtnut.com/l/_3wjejncqd8us
https://dl.doubtnut.com/l/_mbBQCHtQri5R


Answer: D

Watch Video Solution

19.  such that 

, then the

value of  is

A. 4

B. 6

C. 8

D. 10

Answer: C

Watch Video Solution

f : [0, 5] → R, y = f(x)

f' ' (x) = f' ' (5 − x) ∀x ∈ [0, 5]f' (0) = 1 and f' (5) = 7

∫
4

1
f' (x)dx

20.  is equal to (i)  (ii)  (iii)  (iv)none of these∫
π / 4

−π / 4

 
ex sec2 dx

e2x − 1
0 2 e

https://dl.doubtnut.com/l/_mbBQCHtQri5R
https://dl.doubtnut.com/l/_fBQrrB763tJX
https://dl.doubtnut.com/l/_lDKlfnn2eOJP


A. 0

B. 2

C. e

D. 2e

Answer: A

Watch Video Solution

21. If f and g are two continuous functions being even and and odd,

respectively, then  is equal to (a being any non-zero

number and b is positive real number,  )

A. independent of f

B. independent of g

C. independent of both f and g

D. none of these

∫
a

−a

dx
f(x)

bg ( x ) + 1

b ≠ 1

https://dl.doubtnut.com/l/_lDKlfnn2eOJP
https://dl.doubtnut.com/l/_zs7zNIWOelk7


Answer: B

View Text Solution

22. If , then the value of k is

A. 2

B. 4

C. 8

D. 16

Answer: B

Watch Video Solution

∫
4π

0
ln∣∣13 sinx + 3√3 cos x∣∣dx = kπ ln 7

23. f is a real valued function from R to R such that ,

then 

f(x) + f( − x) = 2

∫
1 +X

1 −x

f − 1(t)dt =

https://dl.doubtnut.com/l/_zs7zNIWOelk7
https://dl.doubtnut.com/l/_SGu01CvRftXR
https://dl.doubtnut.com/l/_Bm4ODDZZ8zEs


A. 

B. 0

C. 1

D. none of these

Answer: B

Watch Video Solution

−1

24. if  then 

A. 1

B. 2

C. 

D. 

Answer: C

Watch Video Solution

∫
x

log 2

=
du

(eu − 1)
1
2

π

6
ex =

√3 + 1

−1

https://dl.doubtnut.com/l/_Bm4ODDZZ8zEs
https://dl.doubtnut.com/l/_1WygvqUxBekG


Watch Video Solution

25. The value of  (where [.] denotes greatest integer

function) is

A. 

B. 

C. 1

D. 0

Answer: B

Watch Video Solution

∫
π2

e

[logπ x]d(loge x)

2 loge π

loge π

26. The value of  is

A. 1

B. 2

∫
1

0
dt

√1 − t4

∫ 1
0 dt1

√1 + t4

https://dl.doubtnut.com/l/_1WygvqUxBekG
https://dl.doubtnut.com/l/_jgAQwp7Wp53h
https://dl.doubtnut.com/l/_5e5NbrGrHS29


C. 

D. 

Answer: D

Watch Video Solution

2√3

√2

27. Let a and b be two positive real numbers. Then the value of

 is

A. 0

B. ab

C. 1/ab

D. 

Answer: A

Watch Video Solution

∫
b

a

dx
ex /a − eb/x

x

eab

https://dl.doubtnut.com/l/_5e5NbrGrHS29
https://dl.doubtnut.com/l/_vIGFCVw26CYG
https://dl.doubtnut.com/l/_5hE1RZo4oaem


28. The value of  is

A. 

B. 

C. 

D. 0

Answer: B

Watch Video Solution

∫
∞

0
dx

logx

a2 + x2

2π loga

a

π loga

2a

π loga

29.  is equal to

A. 

B. 

C. 0

D. 3

∫
3

1 / 3
loge(

∣
∣
∣

∣
∣
∣
)dx

1

x

x + x2 − 1

x − x2 + 1

8

3

−
8

3

https://dl.doubtnut.com/l/_5hE1RZo4oaem
https://dl.doubtnut.com/l/_I2eYqoYtt1dw


Answer: C

Watch Video Solution

30. If I_(n)=int_(0)^(1)(1+x+x^(2)+....+x^(n-1))(1+3x+5x^(2)+....+(2n-3)x^(n-2)+

(2n-1)x^(n-1))dx,n in N, then the value of sqrt(I_(9)) is

A. 3

B. 6

C. 9

D. 12

Answer: C

Watch Video Solution

31. A function f(x) satis�e  for some real number c( gt 1)

and all positive number 'x'. If , then  is

f(x) = f( )
c

x

∫
√c

1
dx = 3

f(x)

x
∫

c

1
dx

f(x)

x

https://dl.doubtnut.com/l/_I2eYqoYtt1dw
https://dl.doubtnut.com/l/_RYZurR5wqkk0
https://dl.doubtnut.com/l/_3XAUi1Ljoo4B


A. 4

B. 6

C. 8

D. 9

Answer: B

Watch Video Solution

32. Let , then

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

I1 = ∫
∞

0

dx, I2 = ∫
∞

0

dx
x2√x

(1 + x)
6

x√x

(1 + x)
6

I1 = 2I2

I2 = 2I1

I1 = I2

I1 = − I2

https://dl.doubtnut.com/l/_3XAUi1Ljoo4B
https://dl.doubtnut.com/l/_ka017GQwoBbk


Watch Video Solution

33. If , then the value of f(2) is.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

∫
x2 ( 1 +x )

0
f(t)dt = x

1/2

1/3

1/4

1/5

34. If , then the interval in which f(x) is

increasing is

A. 

B. 

f(x) = ∫
x

0

log0.5( )dt
2t − 8

t − 2

( − ∞, 2) ∪ (6, ∞)

(4, 6)

https://dl.doubtnut.com/l/_ka017GQwoBbk
https://dl.doubtnut.com/l/_mH7hMGL6Gd2C
https://dl.doubtnut.com/l/_lgZ1UwwBqsL2


C. 

D. (2,6)

Answer: B

Watch Video Solution

( − ∞, 2) ∪ (4, ∞)

35. If a, b and c are real numbers, then the value of

 equals

A. abc

B. 

C. 

D. 

Answer: A

Watch Video Solution

lim
t→ 0

ln( ∫
t

0
(1 + a sin bx)

c/x
dx)

1

t

ab

c

bc

a

ca

b

https://dl.doubtnut.com/l/_lgZ1UwwBqsL2
https://dl.doubtnut.com/l/_uEYFXZGuXkea
https://dl.doubtnut.com/l/_Lae7Iuo43WoC


36. If , then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(x) = ∫
x

2

dt

1 + t4

f(3) <
1

17

f(3) >
1

17

f(3) =
1

17

f(3) > 1

37. If , then

the value of  is

A. 3

B. 2

C. 4

D. 8

∫
x

0

f(x)sin tdt =  constant, 0 < x < 2π and f(π) = 2

f(π/2)

https://dl.doubtnut.com/l/_Lae7Iuo43WoC
https://dl.doubtnut.com/l/_UYEpWDCMKLyw


Answer: C

Watch Video Solution

38. A function f, continuous on the positive real axis, has the property

that for all choices of x gt 0 and y gt 0, the integral  is

independent of x (and therefore depends only on y). If f(2) = 2, then

 is equal to

A. e

B. 4e

C. 4

D. none of these

Answer: C

Watch Video Solution

∫
xy

x

f(t)dt

∫
e

1
f(t)dt

https://dl.doubtnut.com/l/_UYEpWDCMKLyw
https://dl.doubtnut.com/l/_gNh2p3wvZTv2


39. The maximum value of the integral  is attained

A. exactly at two values of a

B. only at one value of a which is positive

C. only a one value of a which is negative

D. only at a = 0

Answer: D

Watch Video Solution

∫
a+ 1

a− 1
dx

1

1 + x4

40. . Then the value of a is

A. 

B. 

C. 2

D. 4

lim
x→ 0

= 1(a > 0)
∫
x

0 dtt2

√a+ t

x − sinx

1/2

1/4

https://dl.doubtnut.com/l/_AC7z6kcC9uov
https://dl.doubtnut.com/l/_EKKH3k6RE5Tp


Answer: D

Watch Video Solution

41. Let f(x) be a di�erentiable non-decreasing function such that

is

A. always equal to 1

B. always equal to 

C. may be 1 or 

D. not independent of x

Answer: A

Watch Video Solution

∫
x

0

(f(t))3
dt = (∫

x

0

f(x)dt)
3

∀x ∈ R − {0} and f(1) = 1. If ∫
x

0

f(t
1

x2

−2

−2

https://dl.doubtnut.com/l/_EKKH3k6RE5Tp
https://dl.doubtnut.com/l/_MIR3NFy8URT4


42. Let f be continuous and the function g is de�ned as

 where . then the value of

 is

A. 1

B. 2

C. 3

D. 4

Answer: C

Watch Video Solution

g(x) = ∫
x

0
(t2∫

t

0
f(u)du)dt f(1) = 3

g' (1) + g' ' (1)

43. Let . Then the value of n. 

is

A. 5

B. 9

In = ∫
π / 2

0

(sinx + cos x)ndx(n ≥ 2)

In − 2(n − 1)In− 1

https://dl.doubtnut.com/l/_X3LtTuLYJYc9
https://dl.doubtnut.com/l/_NeNxoXjHVyeT


C. 2

D. 7

Answer: C

Watch Video Solution

44. Let  Then 

A. 2

B. 1

C. 

D. 

Answer: B

Watch Video Solution

In = ∫
1

0
xn√1 − x2dx. lim

n→ ∞
=

In

In− 2

−1

−2

https://dl.doubtnut.com/l/_NeNxoXjHVyeT
https://dl.doubtnut.com/l/_xv6ovqGkIwwr


45. If , then  is

A. 

B. 

C. 

D. none of these

Answer: C

View Text Solution

∫
∞

0
e−axdx =

1

a
∫

∞

0
(xn)e−axdx

( − 1)
n
n !

an+ 1

( − 1)
n
(n − 1) !

an

n !

an+ 1

46. Let . The real number  that minimizes the

integral  is

A. 

B. 2

C. 1

n ≥ 1, n ∈ Z a ∈ 0, 1

∫
1

0

|xn − an|dx

1

2

https://dl.doubtnut.com/l/_NhQLa5Upga7G
https://dl.doubtnut.com/l/_Mys1b1AwZBHC


D. 

Answer: A

Watch Video Solution

1

3

47. Let f be a continuous function satisfying  for 

 for  and  then  can be de�ned as

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f' (Inx) = [1

0 < x ≤ 1, x x > 1 f(0) = 0 f(x)

f(x) = {
1 if x ≤ 1

1 − ex if x > 1

f(x) = {
1 if x ≤ 1

ex − 1 if x > 1

f(x) = {
1 if x < 1

ex if x > 1

f(x) = {
1 if x ≤ 1

ex − 1 if x > 1

https://dl.doubtnut.com/l/_Mys1b1AwZBHC
https://dl.doubtnut.com/l/_zAFoW313ztuC


48.  is equal to

A. 300

B. 625

C. 600

D. 1200

Answer: C

Watch Video Solution

626∫ ∞

0
e−x sin25 xdx

∫ ∞
0 e−x sin23 xdx

49. If  is the inverse of  has domain , where

 then the values of 

equals

A. 72

B. 56

g(x) f(x) and f(x) x ∈ [1, 5]

f(1) = 2 and f(5) = 10 ∫
5

1
f(x)dx + ∫

10

2
g(y)dy

https://dl.doubtnut.com/l/_p1g3LbLKHggR
https://dl.doubtnut.com/l/_olpqImDbvDre


C. 36

D. 48

Answer: D

Watch Video Solution

50. If , then  is equal to

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

fx = x + sinx ∫
2π

π

f − 1(x)dx

− 2
3π2

2

+ 2
3π2

2

3π2

https://dl.doubtnut.com/l/_olpqImDbvDre
https://dl.doubtnut.com/l/_uwxz4KgerFFN


51. Given a real-valued function f which is monotonic and di�erentiable.

Then 

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

∫
f ( b )

f ( a )
2x(b − f − 1(x))dx =

∫
b

a

(f 2(x) − 2f 2(a))dx

∫
b

a

(2f 2(x) − f 2(a))dx

∫
b

a

(f 2(x) − f 2(a))dx

52. Let  then

A. 

B. 

C. 

I = ∫
2

1

dx

√2x3 − 9x2 + 12x + 4

< I <
1

3

1

√8

< I <
1

4

1

3

< I < 0
1

4

https://dl.doubtnut.com/l/_C6aHPszKTDXk
https://dl.doubtnut.com/l/_kdaDCtgQWUci


D. none of these

Answer: A

Watch Video Solution

53. Consider the function , where g(x) is a

continuous and di�erentiable function. It is given that h(x) is a

monotonically increasing function and g(0) = 4. Then which of the

following is not true ?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

h(x) = + 3x3 − 5
g2(x)

2

g2(1) > 10

h(5) > 3

h( ) < 2
5

2

g− 1 < 22

https://dl.doubtnut.com/l/_kdaDCtgQWUci
https://dl.doubtnut.com/l/_SAAKL564If9d


Multiple Correct Answer Type

1. If ,

then

A. 

B. 

C. 

D. 

Answer: B:D

Watch Video Solution

A(x + y) = A(x)A(y) and A(0) ≠ 0 and B(x) =
A(x)

1 + (A(x))2

∫
2010

− 2010

B(x)dx = ∫
2011

0

B(x)dx

∫
2011

− 2010

B(x)dx = ∫
2010

0

B(x)dx + ∫
2011

0

B(x)dx

∫
2011

− 2010

B(x)dx = 0

∫
2010

− 2010

(2B( − x) − B(x))dx = 2∫
2010

0

B(x)dx

2. A function  is de�ned by .

Which of the following hold(s) good? (A)  is continuous but not

di�erentiable in  (B) There exists at least one  such that

 (C) Maximum value of  is  (D) Minimum value of  is 

f f(x) = ∫
π

0

cos t cos(x − t)dt, 0 ≤ x ≤ 2π

f(x)

(0, 2π) c ∈ (0, 2π)

f' (c) = 0 f
π

2
f −

π

2

https://dl.doubtnut.com/l/_Gjo1eva7ivwV
https://dl.doubtnut.com/l/_XqLtv1uFya6o


A. f(x) is continuous but not di�erentiable in .

B. Maximum value of f is 

C. There exists atleast one  such that 

D. Minimum value of f is .

Answer: B::C::D

Watch Video Solution

(0, 2π)

π/2

c ∈ (0, 2π) f' (c) = 0

−
π

2

3.  then

A. a) 

B. b) 

C. c) 

D. d) 

Answer: A::B::C

Watch Video Solution

∫
∞

0
e−x2

dx =
√π

2

∫
∞

+ 0
e− 2x2

dx =
√π

2√2

∫
∞

0
xe−x2

dx =
1

2

∫
∞

0
x2e−x2

dx =
√π

4

∫
∞

0
x2e−x2

dx =
π

4

https://dl.doubtnut.com/l/_XqLtv1uFya6o
https://dl.doubtnut.com/l/_16KwzBZNByup


4. Let   

then 

A. a) 

B. b) 

C. c) 

D. d) 

Answer: B::C

Watch Video Solution

f(x) = ∫
x

0
dt(x > 0),

et

t

e−a[f(x + 1) − f(1 + a)] =

∫
x

0
= dt

et

(t + a)

∫
x

1
dt

et

t + a

e−a∫
x+a

1 +a

dt
et

t

∫
x

0
dt

et−a

(t + a)

5. Let . Then

A. f(2) = 0

B. 

f(x) = ∫
x

2

f(t2 − 3t + 4)dt

f( − 2) = 0

https://dl.doubtnut.com/l/_16KwzBZNByup
https://dl.doubtnut.com/l/_bZSZg8KUG7Cv
https://dl.doubtnut.com/l/_jlG4l0rcKvoK


C. 

D. 

Answer: A::C

Watch Video Solution

f' (2) = 0

f' (2) = 2

6. If , then

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

∫
x

0
f(t)dt = ex − ae2x∫

1

0
f(t)e− tdt

a =
1

3 − 2e

f(x) = ex − 2e2x

a =
1

e

f(x) = ex − e−x

https://dl.doubtnut.com/l/_jlG4l0rcKvoK
https://dl.doubtnut.com/l/_AsZYZarPE37d


Comprehension Type

7. A function  satis�es 

is

A. 

B.  dt is increasing on 

C. 

D. f(x) is increasing on 

Answer: A::B::C

Watch Video Solution

f(x) f(x) = sinx + ∫
x

0
f ′ (t)(2 sin t − sin2 t)dt

f( ) = 1
π

6

g(x) = ∫
x

0

f(t) (0, π)

f(0) = 0

(0, π)

1. Consider the unction 

  

f(x) is

f(x) = ∫
x

0

(5 ln(1 + t2) − 10t tan− 1 t + 16 sin t)dt

https://dl.doubtnut.com/l/_N09F2CGE9SLr
https://dl.doubtnut.com/l/_DxFHdATmyohu


A. negative for all 

B. increasing for all 

C. decreasing for all 

D. non-monotonic function for 

Answer: B

Watch Video Solution

x ∈ (0, 1)

x ∈ (0, 1)

x ∈ (0, 1)

x ∈ (0, 1)

2. Consider the unction 

  

Which is not true for  gt?

A. positive for all 

B. increasing for all 

C. non-monotonic for all 

D. none of these

f(x) = ∫
x

0
(5 ln(1 + t2) − 10t tan− 1 t + 16 sin t)dt

∫
x

0

f(t)dt

x ∈ (0, 1)

x ∈ (0, 1)

x ∈ (0, 1)

https://dl.doubtnut.com/l/_DxFHdATmyohu
https://dl.doubtnut.com/l/_Wlr5qsm6bEzB


Answer: C

Watch Video Solution

3. Let m,n be two positive real numbers and de�ne

 and .  

It is known that f(n) for n  0 is �nite and g(m, n) = g(n, m) for m, n 

0. 

A. g(m,n)

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(n) = ∫
∞

0
xn− 1e−xdx g(m, n) = ∫

1

0
xm− 1(1 − m)n− 1

dx

> >

∫
∞

0

dx =
xm− 1

(1 + x)
m+n

g(m − 1, n)

g(m − 1, n − 1)

g(m, n − 1)

https://dl.doubtnut.com/l/_Wlr5qsm6bEzB
https://dl.doubtnut.com/l/_txrYaYlrPSrl


4. Let m,n be two positive real numbers and de�ne

 and .  

It is known that f(n) for n gt 0 is �nite and g(m, n) = g(n, m) for m, n gt 0. 

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

f(n) = ∫
∞

0
xn− 1e−xdx g(m, n) = ∫

1

0
xm− 1(1 − m)

n− 1
dx

∫
1

0

xm(loge. )dx =
1

x

f(n + 1)

(m + 1)
n

f(n)

(m + 1)
n+ 1

f(n + 1)

(m + 1)
n+ 1

g(m + 1), n + 1)

5. Let m,n be two positive real numbers and de�ne

 and . It isf(n) = ∫
∞

0
xn− 1e−xdx g(m, n) = ∫

1

0
xm− 1(1 − m)

n− 1
dx

https://dl.doubtnut.com/l/_5uGl82NJAIjE
https://dl.doubtnut.com/l/_nc6ttSDFAdK9


Subjective Type

known that  for  is �nite and  for .

A. g(n, m)

B. 

C. 

D. 

Answer: A

View Text Solution

f(n) n > 0 g(m, n) = g(n, m) m, n > 0

∫
1

0
dx =

xm− 1 + xn− 1

(1 + x)m+n

g(m − 1, n + 1)

g(m − 1, n − 1)

g(m + 1, n − 1)

1. Prove that 

Watch Video Solution

∫
1

0

> 1 − for n ∈ N
dx

1 + xn

1

n

https://dl.doubtnut.com/l/_nc6ttSDFAdK9
https://dl.doubtnut.com/l/_TVAp8Ht264C3

