
MATHS

BOOKS - KC SINHA MATHS (HINGLISH)

DEFINITE INTEGRALS AND PROPERTIES OF DEFINITE

INTEGRALS - FOR COMPETITION

Solved Examples

1. Determine a positive integer  such that 

Watch Video Solution

n ≤ 5

∫
1

0
ex(x − 1)n = 16 − 6e

2. 

Watch Video Solution

∫
π / 6

0
dx

√3 cos 2x − 1

cos x

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_4bj8OQCHEsKU
https://dl.doubtnut.com/l/_vUvgL8jP86SC


3. Prove that: 

Watch Video Solution

∫
1

0
tan− 1. ( )dx = 2∫

1

0
tan− 1 xdx

1

1 − x + x2

4. Let  be a non-negative continuous function, and let 

 if for some  for all 

 then show that  for all 

Watch Video Solution

f(x), x ≥ 0,

f(x) = ∫
x

0
f(t)dt, x ≥ 0, c > 0, f(x) ≤ cF (x)

x ≥ 0, f(x) = 0 x ≥ 0.

5. If

then 

Watch Video Solution

f(x) = , f 2(x) = f(f(x)), …f k+ 1(x) = f(f k(x)), k = 1, 2, 3, …
x − 1

x + 1

−4∫
1

f 2010(x)dx = …
1
e

https://dl.doubtnut.com/l/_vUvgL8jP86SC
https://dl.doubtnut.com/l/_APouwg3L7uam
https://dl.doubtnut.com/l/_2JzOiTrs82ZF
https://dl.doubtnut.com/l/_b2UHQoWXvZ6y
https://dl.doubtnut.com/l/_vGAkuCM4u2qR


6. Let  be a continuous function de�ned in  such that

 and , If ,

where  and  are positive integers having no common factor, then

 is equal to…

Watch Video Solution

f(x) R

(f(x))
2

= ∫
x

0
f(t). dt

2 sec2 t

4 + tan t
f(0) = 0 f( ) = log( )

π

4
m

n

m n

m + n

7. If , then prove that 

Watch Video Solution

In = ∫
∞

0

e−xxn− 1 loge xdx

In+ 2 − (2n + 1)In+ 1 + n2In = 0

8. If  de�ned by , then �nd the value of 

Watch Video Solution

f :R → R f(x) = sinx + x

∫
π

0
(f − 1(x))dx

https://dl.doubtnut.com/l/_vGAkuCM4u2qR
https://dl.doubtnut.com/l/_NRcc0j5YpTV4
https://dl.doubtnut.com/l/_fpHnEKSQhFXA


9. If , evaluate: 

Watch Video Solution

n > 1 ∫
∞

0
dx

1

(x + √1 + x2)
n

10. Evaluate: 

Watch Video Solution

∫
1

− 1
dx

x3 + 4x2 − 10

(x + 3)
2
(x + 2)

3

11. If the value of , then �nd the value of the

integral 

Watch Video Solution

∫
π

0

( )
2

dx = λ
x

1 + sinx

= ∫
π

0

⎡
⎢ ⎢
⎣

⎤
⎥ ⎥
⎦
dx

2x2 ⋅ cos2( )x
2

(1 + sinx)2

12. Evaluate: 

Watch Video Solution

∫
− 5

− 4
ex+ 5 ^ 2dx + 3∫ e9(x − )

2

dx

2
3

1
3

2

3

https://dl.doubtnut.com/l/_5WF2oc9x7SOR
https://dl.doubtnut.com/l/_3SifE5LTLf1j
https://dl.doubtnut.com/l/_uIYVnFiS8bOI
https://dl.doubtnut.com/l/_wB8ceu397ZSJ


13. Evaluate: 

Watch Video Solution

∫
0

(ln|sinx|)cos(2nx)dx, n ∈ N

3π
2

14. Find a function , continuous in  and positive in 

 satisfying  and 

Watch Video Solution

g :R → R [0, ∞)

(0, ∞) g(1) = 1 ∫
x

0
g2(t)dt = (∫

x

0
g(t)dt)

21

2

1

x

15. Evaluate:  (where )

Watch Video Solution

∫
0

ln(1 + sinα sin2 x)cos ec2xdx

π

2

α > 0

16. Evaluate: 

Watch Video Solution

∫
1

0
dx

xα − 1

loge x

https://dl.doubtnut.com/l/_wB8ceu397ZSJ
https://dl.doubtnut.com/l/_uMvh0sYtZAPn
https://dl.doubtnut.com/l/_GzUSYGfWmhDL
https://dl.doubtnut.com/l/_jV09R8QBChVs
https://dl.doubtnut.com/l/_xuygoecTYwjd


17. Prove that: 

Watch Video Solution

∫
0

=

π

2 dx

(a2 sin2 x + b2 cos2 x)
2

π(a2 + b2)

4a3b3

18. The value of  (where, [*] denotes the greatest integer

function of (x) is equal to

Watch Video Solution

∫
∞

0

[2e−x]dx

19. Evaluate: 

Watch Video Solution

∫
2π

0
[2 sinx]dx

20. Evaluate: 

Watch Video Solution

∫
− ( )

dx

3π
4

π

4

√2[1 + sin(x − )]π

4

√2 − cos|x| + sin|x|

https://dl.doubtnut.com/l/_xuygoecTYwjd
https://dl.doubtnut.com/l/_qZhXhMwZu3G4
https://dl.doubtnut.com/l/_vhYAYYmvLRsH
https://dl.doubtnut.com/l/_VxS3tkQp82CY
https://dl.doubtnut.com/l/_2DcFhjdgqoRZ


21. If  where 

denotes the integral part of , then the value of  is …

Watch Video Solution

∫
1

− 1
(sin− 1[x2 + ] + cos − 1[x2 − ])dx = kπ

1

2

1

2
[x]

x k

22. Evaluate the integral:

Watch Video Solution

∫
4

0

dx + ∫
0

sin(x − [x])d(x − [x]5)
{√x}

(1 + sin{[x]})5

π

4

23. Evaluate : 

Watch Video Solution

∫
π

0
dx

x2 sin 2x ⋅ sin( ⋅ cos x)π

2

2x − π

https://dl.doubtnut.com/l/_2DcFhjdgqoRZ
https://dl.doubtnut.com/l/_XwKaYMtOeQMl
https://dl.doubtnut.com/l/_PpaM2GXYR2vp
https://dl.doubtnut.com/l/_rWddt6SfevYD


24.  is equal to

Watch Video Solution

∫
π

0

dx
x sin 2x sin( cos x)π

2

2x − π

25. 

Watch Video Solution

∫
π / 4

0

dx
x2(sin 2x − cos 2x)

(1 + sin 2x)cos2 x

26. Show that:  and hence show that 

Watch Video Solution

∫
b

a

f(x)dx = ∫
b+ c

a+ c

f(x − c)dx

∫
π

0

sin100 x cos99 xdx = 0

27. Evaluate: 

Watch Video Solution

∫
2

tan7(x − )dx
1
2

1

x

1

x

https://dl.doubtnut.com/l/_nJf6SambgC9P
https://dl.doubtnut.com/l/_0Dv9BTjJjXRa
https://dl.doubtnut.com/l/_ok08yiUPRcnI
https://dl.doubtnut.com/l/_mgSkF4PHefCv


28. Evaluate : 

Watch Video Solution

∫
√2

− √2

dx
2x7 + 3x6 − 10x5 − 7x3 − 12x2 + x + 1

x2 + 2

29. Prove that 

Watch Video Solution

∫
x

0
ezxe−z2

dz = e ∫
x

0
e dz

x2

4
z2

4

30. Evaluate the de�nite integral: 

Watch Video Solution

∫
−

( )cos01( )dx.

1

√3

1

√3

x4

1 − x4

2x

1 + x2

31. Evaluate: 

Watch Video Solution

∫
− ( )

dx

1

√3

1

√3

cos − 1( ) + tan− 1( )2x

1 +x2

2x

1 −x2

ex + 1

https://dl.doubtnut.com/l/_Zc0U6X9Np0W8
https://dl.doubtnut.com/l/_Oeg3IuyO4Ppw
https://dl.doubtnut.com/l/_jpGEIRAZKTEU
https://dl.doubtnut.com/l/_osjPl2ELQ11R
https://dl.doubtnut.com/l/_iefwIzyyFXdG


32. Find the value of 

Watch Video Solution

∫
−

dx

π

3

π

3

π + 4x3

2 − cos(|x| )π
3

33. Evaluate 

Watch Video Solution

∫
π

0

e | cos x |{2 sin( ) + 3 cos( )}sinxdx
cos x

2
cos x

2

34. Given a function  such that It is integrable over every interval on

the real line, and  for every  and a real  Then show

that the integral  is independent of 

Watch Video Solution

f(x)

f(t + x) = f(x), x t.

∫
a+ t

a

(x)dx a.

35. It is known that  is an odd function in the interval  and

has a period  Prove that  is also periodic function with the

same period.

f(x) [ , ]
p

2

p

2

p, ∫
x

q

(t)dt

https://dl.doubtnut.com/l/_iefwIzyyFXdG
https://dl.doubtnut.com/l/_ORX9rLoKvMK9
https://dl.doubtnut.com/l/_V2ebPCAjqYfz
https://dl.doubtnut.com/l/_Eh54G7T4A9QX


Watch Video Solution

36. Show that  where  is a positive

integer and `,lt=v

Watch Video Solution

∫
nπ+v

0

|sinx|dx = 2n + 1 − cos v, n

37. If  is a function satisfying  for all 

and positive constant  such that  is independent of 

then �nd the least positive value of 

Watch Video Solution

f(x) f(x + a) + f(x) = 0 x ∈ R

a ∫
c+ b

b

f(x)dx b,

⋅

38. Show that: 

Watch Video Solution

∣
∣
∣
∫

19

10
dx

∣
∣
∣

<
sinx

1 + x8

1

107

https://dl.doubtnut.com/l/_Eh54G7T4A9QX
https://dl.doubtnut.com/l/_yENc1kcjtHOw
https://dl.doubtnut.com/l/_o3KYiPFt00Gs
https://dl.doubtnut.com/l/_u9NDqf1hkQy5
https://dl.doubtnut.com/l/_w0PoQcJWIWSK


39. Prove that  cannot exceed  .

Watch Video Solution

∫
1

0
√(1 + x)(1 + x3)dx √

15

8

40. Prove that 

Watch Video Solution

≤ ∫
1

0
≤

π

6
dx

√4 − x2 − x3

π

4√2

41. Prove that: 

Watch Video Solution

4 ≤ ∫
3

1

√3 + x3dx ≤ 2√30

42. prove it 

Watch Video Solution

2e− < ∫
2

0
ex

2 −xdx < 2e21
4

https://dl.doubtnut.com/l/_w0PoQcJWIWSK
https://dl.doubtnut.com/l/_kax5r2gSnQRs
https://dl.doubtnut.com/l/_kyKiOS5Lc4Cu
https://dl.doubtnut.com/l/_Ykw1pWsTruKx


43. If  then the value of the integral 

 (b)  1 (d) 

Watch Video Solution

f(x) = cos(tan− 1 x), ∫
1

0
xfxdxi s

3 − √2

2

3 + √2

2
1 −

3

2√2

44. The values of the de�nite integral

, is (A)  (B) 

(C)  (D) 

Watch Video Solution

∫
0

((1 + x)sinx + (1 − x)cos x)dx

3π
4

2 tan( )
3π

8
2 tan( )

π

4

2 tan( )
π

8
0

45. The tangent to the graph of the function  at the point with

abscissae  make angles  and  respectively.

The value of  is (A)  (B) 

 (C)  (D) 

Watch Video Solution

y = f(x)

x = 1, x = 2, x = 3 ,
π

6

π

3

π

4

∫
3

1
f' (x)f' ' (x)dx + ∫

3

2
f' ' (x)dx

4 − 3√3

3
4√3 − 1

3√3

4 − 3√3
2

3√3 − 1
2

https://dl.doubtnut.com/l/_hKCI8yhvATNx
https://dl.doubtnut.com/l/_RfaoDY03LXDj
https://dl.doubtnut.com/l/_rzeuMJEotOMF


46. Let  be a non-negative function de�ned on the interval . If 

 and , then (A) 

 and  (B)  and  (C)

 and  (D)  and 

Watch Video Solution

f [0, 1]

∫
x

0

√1 − (f' (t))
2
dt = ∫

x

0
f(t)dt, 0 ≤ x ≤ 1 f(0) = 0

f( ) <
1
2

1
2

f( ) >
1

3

1

3
f( ) >

1
2

1
2

f( ) >
1

3

1

3

f( ) <
1

2

1

2
f( ) <

1

3

1

3
f( ) >

1

2

1

2
f( ) <

1

3

1

3

47. If  then (A) 

(B)  (C)  (D) 

Watch Video Solution

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

48. Let  be a function such that  for

all  and . Now answer the question:The value of 

for all  is (A)  (B)  (C)  (D) 

Watch Video Solution

f f(x). f' ( − x) = f( − x). f' (x)

x f(0) = 3 f(x)f( − x)

x 9 4 16 12

https://dl.doubtnut.com/l/_rzeuMJEotOMF
https://dl.doubtnut.com/l/_NwX6gfHBkhPM
https://dl.doubtnut.com/l/_Dwqlkp84Ef8T
https://dl.doubtnut.com/l/_nRGXcWB5rIAf


49. Let  be a function such that  for

all  and . Now answer the question:  (A) 

(B)  (C)  (D) 

Watch Video Solution

f f(x). f' ( − x) = f( − x). f' (x)

x f(0) = 3 ∫
51

− 51

=
dx

3 + f(x)
34

102 0 17

50. Let  be a function such that  for

all  and . Now answer the question:Number of roots of

equation  in interval  is (A)  (B)  (C)  (D) 

Watch Video Solution

f f(x). f' ( − x) = f( − x). f' (x)

x f(0) = 3

f(x) = 0 [ − 2, 2] 0 2 4 1

51. Let  and  be di�erentiable functions such that: 

 Also, 

 and  

f g

xg(f(x))f' (g(x))g' (x) = f(g(x))g' (f(x))f' (x) ∀x ∈ R

f(x) > 0 g(x) > 0 ∀x ∈ R ∫
x

0
f(g(t))dt = 1 − , ∀x ∈ R

e− 2x

2

https://dl.doubtnut.com/l/_nRGXcWB5rIAf
https://dl.doubtnut.com/l/_gkuKsyYMUEd3
https://dl.doubtnut.com/l/_FxsXG6ZEa7Vd
https://dl.doubtnut.com/l/_564LJNkvkkLT


and  Now answer the question:

 (A)  (B)  (C)  (D) 

Watch Video Solution

g(f(0)) = 1, h(x) = ∀x ∈ R
g(f(x))

f(g(x))

f(g(0)) + g(f(0)) = 1 2 3 4

52. Let  and  be di�erentiable functions such that: 

 Also, 

 and 

and Now answer the question:

 (A)  (B)  (C)  (D) 

Watch Video Solution

f g

xg(f(x))f' (g(x))g' (x) = f(g(x))g' (f(x))f' (x) ∀x ∈ R

f(x) > 0 g(x) > 0 ∀x ∈ R∫
x

0

f(g(t))dt = 1 − , ∀x ∈ R
e− 2x

2

g(f(0)) = 1, h(x) = ∀x ∈ R
g(f(x))

f(g(x))

f(g(0)) + g(f(0)) = 1 2 3 4

53. Let  and  be di�erentiable functions such that: 

 Also, 

 and  

and  Now answer the question:

 (A)  (B)  (C)  (D) 

f g

xg(f(x))f' (g(x))g' (x) = f(g(x))g' (f(x))f' (x) ∀x ∈ R

f(x) > 0 g(x) > 0 ∀x ∈ R ∫
x

0

f(g(t))dt = 1 − , ∀x ∈ R
e− 2x

2

g(f(0)) = 1, h(x) = ∀x ∈ R
g(f(x))

f(g(x))

f(g(0)) + g(f(0)) = 1 2 3 4

https://dl.doubtnut.com/l/_564LJNkvkkLT
https://dl.doubtnut.com/l/_1ngQwsuajeS2
https://dl.doubtnut.com/l/_dQFntNyT2aJq


Watch Video Solution

54. The value of  is

Watch Video Solution

(5050)∫ 1

0
(1 − x50)

100
dx

∫ 1
0 (1 − x50)101

dx

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

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

 be 

 Then the

value of 

Watch Video Solution

x, let[x]

x, Letf

[ − 10, 10]

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

∫
10

− 1

f(x)cos πxdxis _ _
π2

10

56. Let  be the function de�ned on  given by  and 

 for . The value of  is

f [ − π, π] f(0) = 9

f(x) =
sin( )9x

2

sin( )x
2

x ≠ 0 ∫
π

−π

f(x)dx
2

π

https://dl.doubtnut.com/l/_dQFntNyT2aJq
https://dl.doubtnut.com/l/_u5KOyd5oZj2X
https://dl.doubtnut.com/l/_kb2EsaJ7Vw0z
https://dl.doubtnut.com/l/_poXQLyTOl9Ql


Exercise

Watch Video Solution

57. Let  be a continuous function which satis�es 

 Then the value of  is______

Watch Video Solution

f :R
→
R f(x) =

∫
x

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

1.  then

Watch Video Solution

f(x) =

∣
∣ 
∣ 
∣
∣

secx cos x sec2 x + cot x cos ecx

cos2 x cos2 x cos ec2x

1 cos2 x cos2 x

∣
∣ 
∣ 
∣
∣

∫
0

f(x)dx = .... .

π

2

2. 

Watch Video Solution

∫
0

dθ

π

4 2 sin θ cos θ

sin4 θ + cos4 θ

https://dl.doubtnut.com/l/_poXQLyTOl9Ql
https://dl.doubtnut.com/l/_0JzyyDIS487E
https://dl.doubtnut.com/l/_xSercUN2CLQC
https://dl.doubtnut.com/l/_bM0g2hsOOBaf


3. 

Watch Video Solution

∫
1

0

dx
sin− 1 x

√1 + x

4. 

Watch Video Solution

∫
a

0
x√ dx

a2 − x2

a2 + x2

5. 

Watch Video Solution

∫
1

0
x5√ dx

1 + x2

1 − x2

6. 

Watch Video Solution

∫
2

1

dx

x√1 + x

https://dl.doubtnut.com/l/_bM0g2hsOOBaf
https://dl.doubtnut.com/l/_LXHWU7Mr566l
https://dl.doubtnut.com/l/_1SJxAzIyUSQc
https://dl.doubtnut.com/l/_gyYFtT5MPLMD
https://dl.doubtnut.com/l/_I3hX8F6OxFny


7. 

Watch Video Solution

∫
1

0

dx

(x + 1)√2 + x − x2

8. 

Watch Video Solution

∫
2

1

. dx
x − 1

x + 1

1

√x3 + x2 + x

9. Evaluate : 

Watch Video Solution

∫
16

1
tan− 1 √√x − 1dx

10. Evaluate: 

Watch Video Solution

∫
1

0

cot − 1(1 − x + x2)dx

https://dl.doubtnut.com/l/_ApC57bF3o2lV
https://dl.doubtnut.com/l/_80It9FTvJ847
https://dl.doubtnut.com/l/_T7MJP4daRnG1
https://dl.doubtnut.com/l/_NtnX70jAauE1


11. If  then show that 

constitute an AP. Hence or otherwise �nd the value of 

Watch Video Solution

Un = ∫
0

dx,

π

2 sin2 nx

sin2 x
U1, U2, U3....... Un

Un.

12. If  is a positive integer, prove that:

, hence or otherwise, show that 

.

Watch Video Solution

n

∫
2π

0

dx = 2π
cos(n − 1)x − cos nx

1 − cos x

∫
2π

0

⎛
⎜ ⎜
⎝

⎞
⎟ ⎟
⎠

2

dx = 2nπ
sin( )nx

2

sin( )x
2

13. Let , then (A) 

 is a constant function (B)  (C)  (D) 

Watch Video Solution

f(x) = ∫
sin2 x

0
sin− 1(√t)dt + ∫

cos2 x

0
cos − 1(√t)dt

f(x) f( ) = 0
π

4
f( ) =

π

3

π

4

f( ) =
π

4

π

4

https://dl.doubtnut.com/l/_vOV5SiJwUMgG
https://dl.doubtnut.com/l/_qtLkBZJ0OVpl
https://dl.doubtnut.com/l/_QVCRK4fTwYth


14. Prove that for . 

Watch Video Solution

n > 1

∫
1

0
(cos − 1 x)

n
dx = n( )

n− 1
− n(n − 1)∫

1

0
(cos − 1 x)

n− 2
dx

π

2

15. Prove that

 and hence

prove that : 

Watch Video Solution

cos x + cos 2x + … + cos nx =
sin(n + )x − sin( )1

2
x

2

2 sin( )x
2

∫
1

0
dx = π

sin(n + )x1
2

sin( )x
2

16. If , show that: 

Watch Video Solution

vn = ∫
1

0

xn tan− 1 xdx

(n + 1)un + (n − 1)un− 2 = −
π

2

1

n

https://dl.doubtnut.com/l/_exWoJZ1Vqs6l
https://dl.doubtnut.com/l/_hUcdbo2NZrMs
https://dl.doubtnut.com/l/_IXuJPzAxldZp
https://dl.doubtnut.com/l/_NHkZemSG7U33


17. Evaluate: 

Watch Video Solution

∫
1

0

log(x2 + x + 1)dx

18. Evaluate: 

Watch Video Solution

∫
0

dx

π

2
(x − )

2
sinxπ

4

sinx + cos x

19. Evaluate: 

Watch Video Solution

∫
3

2

dx
2x5 + x4 − 2x3 + 2x2 + 1

(x2 + 1)(x4 − 1)

20. Evaluate: 

Watch Video Solution

∫
0

dx

π

4 secx

1 + 2 sin2 x

https://dl.doubtnut.com/l/_NHkZemSG7U33
https://dl.doubtnut.com/l/_qudZVJtgnHT7
https://dl.doubtnut.com/l/_A9yIC2QECSIa
https://dl.doubtnut.com/l/_jNfnhg2XXBXQ


21. Evaluate: 

Watch Video Solution

∫
1

0
dx

2 − x2

(1 + x)√1 − x2

22. Let . Show that .

Watch Video Solution

Im = ∫
π

0

dx
1 − cosmx

1 − cos x
Im = mπ

23. Evaluate: 

Watch Video Solution

∫
0

dx

π

2 cos2 x

2 + sinx + cos x

24. Show that: 

Watch Video Solution

∫
1

0

dx = ∫
0

y cos ecydy
tan− 1 x

x

1

2

π

2

https://dl.doubtnut.com/l/_CXHqsWToUDEe
https://dl.doubtnut.com/l/_IvbkCRXt4FVd
https://dl.doubtnut.com/l/_LztqvZcVLLHh
https://dl.doubtnut.com/l/_H4kyMzHE5u25


25. Find 

Watch Video Solution

∫
1

0

dx
log(2 + x )

1
3

x
1
3

26. If  denotes the integral part of , �nd .

Watch Video Solution

[x] x ∫
x

0

[t + 1]3
dt

27. Show that: , where 

denotes the integral part of .

Watch Video Solution

∫
x

0

[x]dx = [x] + [x](x − [x])
[x] − 1

2
[x]

x

28. If  denotes the integral part of , show that:

Watch Video Solution

[x] [x]

∫
( 2n− 1 ) π

0

[sinx]dx = (1 − n)π, n ∈ N

https://dl.doubtnut.com/l/_ljbK4og44qdl
https://dl.doubtnut.com/l/_z4GzoM75cI1W
https://dl.doubtnut.com/l/_soHDCbLgaquK
https://dl.doubtnut.com/l/_6cZ4NMZWc6To


29. If  denotes the integral part of  and

 show that: 

Watch Video Solution

[x] x

f(x) = min (x − [x], − x − [ − x]) ∫
2

− 2
f(x)dx = 1

30. Show that: , where 

denotes the integral part of .

Watch Video Solution

∫
x

0

[x]dx = [x] + [x](x − [x])
[x] − 1

2
[x]

x

31. Evaluate: , where  denotes the integral part

of .

Watch Video Solution

∫
100

− 100
Sgn(x − [x])dx [x]

x

https://dl.doubtnut.com/l/_6cZ4NMZWc6To
https://dl.doubtnut.com/l/_4Jn1VlZftWzJ
https://dl.doubtnut.com/l/_jXRhW6BNRjmu
https://dl.doubtnut.com/l/_tA4NdgCHp2d6


32. Show that: , where  denotes the integral

part of .

Watch Video Solution

∫
x

0
(x − [x])dx =

x

2
[x]

x

33. Show that: , where  denotes the integral part

of  and .

Watch Video Solution

= [x] − 1
∫
x

0 [x]dx

∫
x

0 {x}dx
[x]

x {x} = x − [x]

34. Evaluate: 

Watch Video Solution

∫
2

− 2

sin100 x

[ ] +x
π

1
2

35. Evaluate: 

Watch Video Solution

∫
0

dx

π

2 sin2 x

sinx + cos x

https://dl.doubtnut.com/l/_iCtP8fVO3Kdb
https://dl.doubtnut.com/l/_mlCgjkgs4IWt
https://dl.doubtnut.com/l/_AzGOSkFpbnRc
https://dl.doubtnut.com/l/_lkpHRWnKDLut


36. Evaluate: 

Watch Video Solution

∫
π

0
sinm cos2m+ 1 xdx

37. Evaluate: 

Watch Video Solution

∫
π

0
dx

x

1 + cos2 x

38. Evaluate: 

Watch Video Solution

∫
π

0

dx
x

a2 − cos2 x

39. Evaluate: 

Watch Video Solution

∫
π

0

dx
x

(a2 cos2 x + b2 sin2 x)
2

https://dl.doubtnut.com/l/_lkpHRWnKDLut
https://dl.doubtnut.com/l/_qdmrVjpKSMiX
https://dl.doubtnut.com/l/_l8EhYR5poyKh
https://dl.doubtnut.com/l/_rnIUsJqWREVA
https://dl.doubtnut.com/l/_bcRTIe7Hj1Sr
https://dl.doubtnut.com/l/_jgZMtBOmeEGU


40. Evaluate: 

Watch Video Solution

∫
1

0

dx
sin− 1 x

x

41. Evaluate: 

Watch Video Solution

∫
0

x cot xdx

π

2

42. Evaluate: 

Watch Video Solution

∫
π

0
log(1 + cos x)dx

43. Evaluate: 

Watch Video Solution

∫
∞

0
log(x + )

1

x

dx

1 + x2

44. Evaluate: ∫
π

0
x log sinxdx

https://dl.doubtnut.com/l/_jgZMtBOmeEGU
https://dl.doubtnut.com/l/_lEu8ZJwoueU5
https://dl.doubtnut.com/l/_QCM7grrD0rzg
https://dl.doubtnut.com/l/_BV4ipWy5ndUD
https://dl.doubtnut.com/l/_YquKmasYyGfu


Watch Video Solution

45. 

Watch Video Solution

∫
π / 2

0

( )
2

dθ =
θ

sin θ

46. Evaluate: 

Watch Video Solution

∫ dφ

3π
4

π

4

φ

1 − sinφ

47. Evaluate: 

Watch Video Solution

∫
2

0

dx

(17 + 8x − 4x2)[e6 ( 1 −x ) + 1)

48. If  is an odd function, show that: 

Watch Video Solution

f ∫
a

−a

dx = 0
f(sinx)

f(cos x) + f(sin2 x)

https://dl.doubtnut.com/l/_YquKmasYyGfu
https://dl.doubtnut.com/l/_bzZ7fHxW10DM
https://dl.doubtnut.com/l/_FbICXg18it0P
https://dl.doubtnut.com/l/_m0jjzQn9ZClj
https://dl.doubtnut.com/l/_0qFCZPaGnczC


49. If  is a continuous function and attains only rational values in

 and its greatest value in  is 5, then  (A) 

(B)  (C)  (D) 

Watch Video Solution

f(x)

[ − 3, 3] [ − 3, 3] ∫
3

− 3
f(x)dx = 5

10 20 30

50. If  then  equals  (b) 

  (d) 

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)

51. If , and , then 

 (A)  (B)  (C)  (D) 

Watch Video Solution

In = ∫
0

)dx

π

2 sin(2n − 1)x

sinx
an = ∫

0

( )
2

dθ

π

2 sinnθ

sin θ

an+ 1 − an = In 2In In+ 1 0

https://dl.doubtnut.com/l/_0qFCZPaGnczC
https://dl.doubtnut.com/l/_el9Di9qJmdEE
https://dl.doubtnut.com/l/_P5IwCOiloIqQ
https://dl.doubtnut.com/l/_GcilTpYuHqou
https://dl.doubtnut.com/l/_A48V89PVVMmP


52. If  and , then  (A)  (B)  (C) 

(D) none of these

Watch Video Solution

n ∈ N ∫
1

0

ex(x − 1)ndx = 2e − 5 n = 1 2 3

53. If , then =

Watch Video Solution

∫
1

0
dt = a

et

t + 1
∫

b

b− 1
dt

e− t

t − b − 1

54. If , then  (A)  (B)  (C)  (D) 

Watch Video Solution

∫
x

0

f(t)dt = x + ∫
1

x

tf(t)dt f(1) =
1

2
0 1

−
1

2

55. If  (A)  (B) 

 (C)  (D) 

Watch Video Solution

n ≠ 1, ∫
0

(tann x + tann− 2 x)d(x − [x]) =

π

4 1

n − 1
1

n + 1

1

n

2

n − 1

https://dl.doubtnut.com/l/_A48V89PVVMmP
https://dl.doubtnut.com/l/_kplEDsiH193S
https://dl.doubtnut.com/l/_xfmTy5p9gCUi
https://dl.doubtnut.com/l/_48AdLJDOidLw


56. The equation  has a solution if 

 is (A) zero (B)  (C)  (D) none of these

Watch Video Solution

∫
x

0

(t2 − 8t + 13)dt = x sin( )
a

x

sin( )
a

6
−1 1

57. If  and , then the value of 

 (A)  (B)  (C)  (D)

none of these

Watch Video Solution

f(α) = f(β) n ∈ N

∫
β

α

(g(f(x)))
n
g' (f(x)) ⋅ f' (x)dx = 1 0

βn+ 1 − αn+ 1

n + 1

58. If  and , then (A)  (B) 

 (C)  (D) 

Watch Video Solution

l1 = ∫
e2

e

dx

logx
l2 = ∫

2

1

dx
ex

x
l1 = 2l2

l1 + l2 = 0 2l1 = l2 l1 = l2

https://dl.doubtnut.com/l/_48AdLJDOidLw
https://dl.doubtnut.com/l/_cipE42MNxNHG
https://dl.doubtnut.com/l/_UnyqD8qwS16b
https://dl.doubtnut.com/l/_soEM8ZsxmgwV
https://dl.doubtnut.com/l/_nIA5kOReh9xO


59. Let  and . If ,

then  (A)  (B)  (C)  (D) 

Watch Video Solution

f : (0, ∞) → R F (x) = ∫
x

0
f(t)dt F(x2) = x2(1 + x)

f(4) =
5

4
7 4 2

60.  (A)  (B)  (C) 

 (D) 

Watch Video Solution

∫
0
(3x2 sin( ) − x cos( ))dx =

4
π 1

x

1

x

8√2

π3

32√2

π3

24√2

π3

√2048

π3

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

 (D) none of these

Watch Video Solution

∫
π

0

, a < 1
dx

1 − 2a cos x + a2

πa log 2

4
4π

2 − a2

π

1 − a2

62.  (A)  (B) 

 (C)  (D) none of these

∫
1

0
log(√1 + x + √1 − x)dx = (log 2 − + 1)

1

2

π

2

(log 2 + + 1)
1

2

π

2
(log 2 + − 1)

1

2

π

2

https://dl.doubtnut.com/l/_nIA5kOReh9xO
https://dl.doubtnut.com/l/_L0UEtDa8dynV
https://dl.doubtnut.com/l/_ibXcahH3fyM3
https://dl.doubtnut.com/l/_B0FfxVjvv7bI


Watch Video Solution

63. If , then  is equal to (A)  (B) 

(C)  (D) 

Watch Video Solution

In = ∫
0

xn sinxdx

π

2

[I4 + 12I2] 4π 3( )
3π

2

( )
2π

2
4( )

3π

2

64. If  satis�es the conditions 

, then (A) 

 (B)  (C) 

 (D) none of these

Watch Video Solution

f(x) = ae2x + bex + cx

f(0) = − 1, f' log(2) = 28, ∫
log 4

0

[f(x) − cx]dx =
39

2

a = 5, b = 6, c = 3 a = 5, b = − 6, c = 0

a = − 5, b = 6, c = 3

65.  (A)  (B)  (C)  (D) none of these

Watch Video Solution

∫
∞

0
dx =

logx

1 + x2
log 2

π

2
0

https://dl.doubtnut.com/l/_B0FfxVjvv7bI
https://dl.doubtnut.com/l/_QDVivf5Pu8UA
https://dl.doubtnut.com/l/_dTtZl1ZdUrZV
https://dl.doubtnut.com/l/_4299CCiwkJP6


66. All the values of  for which  are

given by (A)  (B)  (C)  (D) none of these

Watch Video Solution

a ∫
2

1
[a2 + (4 − 4a)x + 4x3]dx ≤ 12

a = 3 a ≤ 4 0 ≤ a < 3

67. Let  be a function satisfying  with  and 

 be the function satisfying . Then the value of

integral  is equal to (A)  (B)  (C)  (D)

none of these

Watch Video Solution

f(x) f' (x) = f(x) f(0) = 1

g(x) f(x) + g(x) = x2

∫
1

0
f(x)g(x)dx

e − 2

4

e − 3

2
e − 4

2

68. If  then the value of the integral 

  (2)  (3)  (d) 

Watch Video Solution

∫
1

0

dx = α,
sin t

1 + t

∫
4π

4π− 2
dtis

sin t

2

4π + 2 − t
2α −2α α −α

https://dl.doubtnut.com/l/_i2FFi2EKNX6t
https://dl.doubtnut.com/l/_7ohWgOHKq0Jq
https://dl.doubtnut.com/l/_UloVvawCpLvf
https://dl.doubtnut.com/l/_y81t8Mpjl839


69. If , then  (A)  (B) 

 (C)  (D) 

Watch Video Solution

In = ∫ (tanx) −n
dx(n > 1)

π

2

π

4

In + In+ 2 =
1

n − 1
1

n + 1
−

1

n + 1
− 1

1

n

70.  (A)  (B)  (C)  (D) 

Watch Video Solution

∫
0

dx =

π

2 3 + 4 cos x

(4 + 3 cos x)
2

3

4

1

2

π

4

1

4

71. If for nonzero  where  then 

Watch Video Solution

x, af(x) + bf( ) = − 5,
1

x

1

x
a ≠ b

∫
2

1
f(x)dx = 1_ _

72.  (A)  (B)  (C)  (D) none of these

Watch Video Solution

∫
π

0
dx =

sin( )xn+ 1
2

sinx
0

π

2
π

https://dl.doubtnut.com/l/_y81t8Mpjl839
https://dl.doubtnut.com/l/_kowYqB0M5nOL
https://dl.doubtnut.com/l/_hDYj28gZBOZF
https://dl.doubtnut.com/l/_RV6fsAA4jTf8


73. If , then 

 (A)  (B)  (C)  (D) 

Watch Video Solution

f(x) = ∫
sin x

0
cos − 1 tdt + ∫

cos x

0
sin− 1 tdt, 0 < x <

π

2

f( ) =
π

4
0

π

√2
1

π

2√2

74. Let , then (A) 

 is a constant function (B)  (C)  (D) 

Watch Video Solution

f(x) = ∫
sin2 x

0
sin− 1(√t)dt + ∫

cos2 x

0
cos − 1(√t)dt

f(x) f( ) = 0
π

4
f( ) =

π

3

π

4

f( ) =
π

4

π

4

75. Given a function  such that It is integrable over every interval on

the real line, and  for every  and a real  Then show

that the integral  is independent of 

Watch Video Solution

f(x)

f(t + x) = f(x), x t.

∫
a+ t

a

(x)dx a.

https://dl.doubtnut.com/l/_RV6fsAA4jTf8
https://dl.doubtnut.com/l/_3ZwbSvUH2Pe4
https://dl.doubtnut.com/l/_um9H7HmLUPRE
https://dl.doubtnut.com/l/_Lwgq9Y8tNhXI
https://dl.doubtnut.com/l/_trc2qa7txfok


76. If , then  where  is: (A) 

(B)  (C)  (D) 

Watch Video Solution

∫
∞

0

e−x2
dx =

√π

2
∫

∞

0

e−ax2
dx a > 0

√π

2
√π

2a
2

√π

a
(√ )

1

2

π

a

77.  equals

Watch Video Solution

lim
n→ ∞

2n

∑
r= 1

1

n

r

√n2 + r2

78.  (A)  (B)  (C)  (D) 

Watch Video Solution

Ltn→ ∞

6n

∑
r= 1

=
1

n + r
log 6 log 7 log 5 0

79. , is equal to (A)  (B)  (C) 

(D) 

Watch Video Solution

Ltn→ ∞

n

∑
r= 1

, k ≠ − 1
(2r)k

nk+ 1

2k

k − 1

2k

k

1

k + 1

2k

k + 1

https://dl.doubtnut.com/l/_trc2qa7txfok
https://dl.doubtnut.com/l/_pISOYrygBy1U
https://dl.doubtnut.com/l/_D6ABuk5Y6wqt
https://dl.doubtnut.com/l/_P9KcUt59Wa6g


80.  (A)  (B)  (C)  (D) 

Watch Video Solution

Ltn→ ∞( ) =
n !

nn

1
n

e− 2 e− 1 e3 e

81. , is equal to (A)  (B)  (C)  (D) none

of these

Watch Video Solution

Ltn→ ∞ { } , k ≠ 0
n !

(kn)
n

1
n

k

e

e

k

1

ke

82. 

Watch Video Solution

lim
n→ ∞

n

∑
n= 1

√n

√r(3√r + 4√n)
2

83. If  then  equals (A)  (B)  (C) 

 (D) 

In = ∫
0

tann x

π

4

lim
n→ ∞

n(In + In− 2)
1

2
1

∞ 0

https://dl.doubtnut.com/l/_P9KcUt59Wa6g
https://dl.doubtnut.com/l/_qfxVBujcPPsA
https://dl.doubtnut.com/l/_C5ayY8KMDxa5
https://dl.doubtnut.com/l/_0OUPLSQI1sRQ
https://dl.doubtnut.com/l/_3U1kzXg3sTCP


Watch Video Solution

84. Let  If 

 then one of the possible values of 

 is: 15 (b) 16 (c) 63 (d) 64

Watch Video Solution

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

dx

esin x

x

∫
4

1

es ∈ x3dx = F (k) − F (1),
3

x

k,

85. 

is (A)  (B)  (C)  (D) 

Watch Video Solution

Ltn→ ∞ − Ltn→ ∞
1 + 24 + 34 + … + n4

n5

1 + 23 + 33 + … + n3

n5

1

5

1

30
0

1

4

86. If ,

then

Watch Video Solution

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

0
f(t − y)g(y)dy

https://dl.doubtnut.com/l/_3U1kzXg3sTCP
https://dl.doubtnut.com/l/_P2LhLp3Z1TOW
https://dl.doubtnut.com/l/_Pgmcuk6L8lgk
https://dl.doubtnut.com/l/_dx2TuaRt9Y7r


87. The value of  is (A)  (B)  (C)  (D) 

Watch Video Solution

Ltx→ 0

⎧
⎨
⎩

⎫
⎬
⎭

∫
x2

0 sec2 tdt

x sinx
0 3 2 1

88.  is (A)  (B)  (C)  (D) 

Watch Video Solution

lim
n→ ∞

n

∑
r= 1

e
1

n

r
n 1 − e e − 1 e e + 1

89. The value of  is (A)  (B)  (C)  (D) 

Watch Video Solution

I = ∫
0

dx

π

2 (sinx + cos x)2

√1 + sin 2x
2 1 0 3

90. 

Watch Video Solution

Lim
n→ ∞

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

n2

1

n2

2

n2

4

n2

1

n

https://dl.doubtnut.com/l/_MCbXy6FItitU
https://dl.doubtnut.com/l/_QEshr8m45S3K
https://dl.doubtnut.com/l/_v8sIX4MS7B97
https://dl.doubtnut.com/l/_p6dVs4IvxzoW


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

92. If   

and  then

Watch Video Solution

I1 =

1

∫

0

2x
2
dx, I2 =

1

∫

0

2x
3
dx, I3 =

2

∫

1

2x
2
dx

I4 =

2

∫

1

2x
2

dx

93. Let  (1)  (2)

0 (3) 1 (4) 2

Watch Video Solution

F (x) = f(x) + f( ), w h e r ef(x) = ∫
x

t

dt.
1

x

log t

1 + t

1

2

https://dl.doubtnut.com/l/_J0MqJ74oWaY8
https://dl.doubtnut.com/l/_NoECcKNC1nme
https://dl.doubtnut.com/l/_ZFEuApFnGI2e


94. The solution for x of the equation  is: (1) 2 (2) 

(3)  (4) 

Watch Video Solution

∫
x

√2
=

dt

t√t2 − 1

π

2
π

√3
2

2√2

95. Let  Then which one of the

following is true? (1)  (2)  (3) 

 (4) 

Watch Video Solution

I = ∫
1

0

dxandJ = ∫
1

0

dx
sin

√x

cos x

√x

I > andj > 2
2

3
I < andj < 2

2

3

I < andj > 2
2

3
I > andj < 2

2

3

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

equal to (1)  (2) 1 (3)  (4) 

Watch Video Solution

∫
π

0
[cot x]dx

π/2 1 π/2

https://dl.doubtnut.com/l/_kG3kqlW4zntd
https://dl.doubtnut.com/l/_9XhQozfENlFX
https://dl.doubtnut.com/l/_Nv2uzUxnTqyJ


97. Let  Then the real roots of the equation 

 are  (b)   (d) 0 and 1

Watch Video Solution

f(x) = ∫
x

1

√2 − t2dt.

x2 − f ′ (x) = 0 ±1 ±
1

√2
±

1
2

98. If , then the expression for I(m,n) in

terms of I(m+1,n-1) is:

Watch Video Solution

I(m, n) = ∫
1

0

tm(1 + t)n. dt

99. If  is di�erentiable and  then 

equals  (b)   (d) 

Watch Video Solution

f(x) ∫
t2

0
xf(x)dx = t5,

2

5
f( )

4
25

2

5
−

5

2
1

5

2

https://dl.doubtnut.com/l/_2q5GIT5VKlEy
https://dl.doubtnut.com/l/_RmgWyq13PsHr
https://dl.doubtnut.com/l/_1FZSlOaEZZOa


100.  

(b) 0 (c) 4 (d) 6

Watch Video Solution

∫
0

− 2
{x3 + 3x2 + 3x + 3 + (x + 1)cos(x + 1)dxisequa < o −4

101. If , then the value of  is (A) 

(B)  (C)  (D) 

Watch Video Solution

∫
1

sin x

t2f(t)dt = 1 − sinx f( )
1

√3

1

√3
1

3
√3 3

102. Consider the function  de�ned by 

, and let . Which

of the following is true? (A)  is positive on  and negative

on  (B)  is negative on  and positive on  (C) 

 changes sign on both  and  (D)  does not

change sign on 

Watch Video Solution

f : ( − ∞, ∞) → ( − ∞, ∞)

f(x) = , 0 < a < 2
x2 − ax + 1

x2 + ax + 1
g(x) = ∫

ex

0

f' (t)dt

1 + t2

g' (x) ( − ∞, 0)

(0, ∞) g' (x) ( − ∞, 0) (0, ∞)

g' (x) ( − ∞, 0) (0, ∞) g' (x)

( − ∞, ∞)

https://dl.doubtnut.com/l/_L0MtNvfiYnoN
https://dl.doubtnut.com/l/_UFBNFvrdgp25
https://dl.doubtnut.com/l/_BOFzFhE8GVG5


103. The value of  is (A)  (B)  (C) 

(D) none of these

Watch Video Solution

∫
log 5

0
dx

ex√ex − 1

ex + 3
3 + 2π 4 − π 2 + π

104.  then  is (A)  (B) 

(C)  (D) 

Watch Video Solution

I10 = ∫
0

x10 sinxdx

π

2

I10 + 90I8 10( )
6π

2
10( )

9π

2

10( )
8π

2
10( )

7π

2

105.  (A)  (B)  (C) 

(D) none of these

Watch Video Solution

∫
a

0

[f(x) + f( − x)]dx = 0 2∫
a

0

f(x)dx ∫
a

−a

f(x)dx

https://dl.doubtnut.com/l/_BOFzFhE8GVG5
https://dl.doubtnut.com/l/_voOPbWt2sd4k
https://dl.doubtnut.com/l/_CRjNxBnKkDUb
https://dl.doubtnut.com/l/_WYHdecI8v4YM


106. If  then  (A)  (B) 

(C)  (D) 

Watch Video Solution

f(x) = {
ecos x sinx |x| ≤ 2

2 otherwise
∫

3

− 2
f(x)dx = 0 1

2 3

107.  (A)  (B)  (C)  (D) none of these

Watch Video Solution

√3∫
π

0
=

dx

1 + 2 sin2 x
−π 0 π

108.  (A)  (B)  (C)  (D) none of these

Watch Video Solution

∫
∞

0
dx =

x logx

(1 + x2)
2

e 1 0

109.  (A)  (B)  (C)  (D) none of these

Watch Video Solution

∫
− ( )

dx =

π

3

π

3

x3 cos x

sin2 x
0 1 −1

https://dl.doubtnut.com/l/_osjJbLhmhuhf
https://dl.doubtnut.com/l/_fJRpLbgfCRAH
https://dl.doubtnut.com/l/_HoN1vKeRMEZN
https://dl.doubtnut.com/l/_oDZJDFJwiGly
https://dl.doubtnut.com/l/_vSLqFe39GLpx


110.  is equal to (i)  (ii)  (iii)  (iv)none of these

Watch Video Solution

∫
π / 4

−π / 4
 
ex sec2 dx

e2x − 1
0 2 e

111. Q. if , then =

Watch Video Solution

∫
100

0

(f(x)dx = a
100

∑
r= 1

(∫
1

0

(f(r − 1 + x)dx))

112. If , where , then = (A) 

(B)  (C)  (D) none of these

Watch Video Solution

∫
100π+a

0

|sinx|dx = k − cosα 0 < α < π k 101

100 201

113.  (A)  (B)  (C)  (D) none of these

Watch Video Solution

∫
3π

−π

cot − 1(cot x)dx = π2 2π2 3π2

https://dl.doubtnut.com/l/_vSLqFe39GLpx
https://dl.doubtnut.com/l/_j9LD2g2CJBn3
https://dl.doubtnut.com/l/_R1aoTAbpTnH8
https://dl.doubtnut.com/l/_kgu8mcbSDQsY
https://dl.doubtnut.com/l/_L7jdnvVv3W2A


114. The value of  is (A)  (B)

 (C)  (D) 

Watch Video Solution

∫
3

− 3

log( )dx
30 − x3

30 + x3
2∫

3

0

log( )dx
30 − x3

30 + x3

log( )
3

57
log( )

57

3
0

115. If , then  is (A)  (B)  (C) 

(D) 

Watch Video Solution

∫
π

0
xf(sinx)dx = A∫

0
f(sinx)dx

π

2

A
π

2
π 0

2π

116. The integral , is equal to (A) 

 (B)  (C)  (D) 

Watch Video Solution

∫
a

−a

dx, 0 < a < 1
sin2 x

1 − x2

∫
a

−a

dx
sin2 x

1 + x2
2∫

a

0
dx

sin2 x

1 − x2
∫

0

a

dx
sin2 x

1 + x2
0

https://dl.doubtnut.com/l/_L7jdnvVv3W2A
https://dl.doubtnut.com/l/_2n2eJ6k30BGT
https://dl.doubtnut.com/l/_6MaPUBVWpnIk


117. The value of the integral  is (A)  (B) 

 (C)  (D) 

Watch Video Solution

∫
π

−π

(1 − x2)sinx cos2 xdx 0

π −
π3

3
2π − π3 − 2π3π

2

118.  (A)  (B)  (C) 

(D) 

Watch Video Solution

∫
1

− 1

dx =
sinx + x2

3 − |x|
0 2∫

1

0

dx
sinx

3 − |x|
2∫

1

0

dx
x2

3 − |x|

2∫
1

0
dx

sinx + x2

3 − |x|

119.  (A)  (B)  (C) 

 (D) 

Watch Video Solution

∫
a

−a

(1 + x3)
− 1

dx = 0 2∫
a

0
(1 − x6)

− 1
dx

2∫
a

0
(1 + x3)

− 1
dx 2∫

a

0
[1 + (a − x3)]

− 1
dx

120. Q. ∫
π

0
(ecos2 x(cos3(2n + 1)xdx, n ∈ I

https://dl.doubtnut.com/l/_CxO7wt2VXUHE
https://dl.doubtnut.com/l/_LrEWYEK5qxI6
https://dl.doubtnut.com/l/_62t6vO9m390q
https://dl.doubtnut.com/l/_njr1CP2gTF1u


Watch Video Solution

121. The value of the integral  is (A) 

 (B)  (C)  (D) 

Watch Video Solution

∫
π

0

, 0 < a < π
xdx

1 + cosα sinx
πa

sinα
πa

1 + sinα
πa

cosα
πa

1 + cosα

122.  (A)  (B)  (C)  (D) none of these

Watch Video Solution

∫
π

0

√ dx =
1 + cos 2x

2
0 1 2

123. The value of  depends on (A) the value of b

(B) the value of c (C) the value of a (D) the value of a and b

Watch Video Solution

∫
2

− 2
(ax3 + bx + c)dx

https://dl.doubtnut.com/l/_njr1CP2gTF1u
https://dl.doubtnut.com/l/_huqputQvYZMP
https://dl.doubtnut.com/l/_ngBrAzZidOCX
https://dl.doubtnut.com/l/_oEfZ8HAi4t94


124. The value of the integral , where  denotes the greatest

integer function, is (A)  (B)  (C)  (D) 

Watch Video Solution

∫
0

[x2]dx

3
2

[]

2 + √2 2 − √2 4 + 2√2 4 − 2√2

125.  (A)  (B)  (C)  (D) 

Watch Video Solution

∫
2

− 2

∣∣1 − x2∣∣dx = 4 2 −2 0

126. Let  be a function de�ned by 

 and 

where  then  is (A)  (B)  (C)  (D) 

Watch Video Solution

f f(x) =
4x

4x + 2

I1 = ∫
f ( a )

f ( 1 −a )

xf{x(1 − x)}dx I2 = ∫
f ( a )

f ( 1 −a )

f{x(1 − x)}dx

2a − 1 > 0 I1 : I2 2 k
1

2
1

127.  is (A) 3 (B) 5 (C) 7 (D) 9∫
10

4

dx
[x2]

[x2 − 28x + 196] + [x2]

https://dl.doubtnut.com/l/_LiCQbtUF1B8o
https://dl.doubtnut.com/l/_7J0ldMBHb3zt
https://dl.doubtnut.com/l/_xYHyU9Yb4DCx
https://dl.doubtnut.com/l/_Ntm5zROuRVkm


Watch Video Solution

128. The value of  is (A)  (B)  (C)  (D) 

Watch Video Solution

∫
1

− 1
[x[1 + sinπx] + 1]dx 3 2 8 1

129. The value of , where  is the greatest integer

function, is (A)  (B)  (C)  (D) 

Watch Video Solution

1000

∑
n= 1

∫
n

n− 1

ex− [x ]dx [x]

e1000 − 1
1000

e − 1

1000
e1000 − 1
e − 1

1000(e − 1)

130. If , then (A)  (B)  (C) 

 (D) none of these

Watch Video Solution

a = ∫
2

cot7(x − )dx
1
2

1

x

1

x
a = 0 0 < a < 1

a > 0

https://dl.doubtnut.com/l/_Ntm5zROuRVkm
https://dl.doubtnut.com/l/_1aGAxHuVZXRM
https://dl.doubtnut.com/l/_L4aCFOQ182HY
https://dl.doubtnut.com/l/_SxN46eaRYs7u


131. The value of the integral  is equal to (A) 

(B)  (C)  (D) 

Watch Video Solution

∫
100π

0
√1 − cos xdx 300√2

200√2 400√2 500√2

132. , where  denotes the integral part of ,

is equal to (A)  (B)  (C)  (D) none of these

Watch Video Solution

∫
2

0
x3[1 + cos( )]dx

πx

2
[x] x

1
2

1

4
0

133. , where  denotes the integral part of , is (A) 

 (B)  (C)  (D) none of these

Watch Video Solution

∫
1

0

[x2 − x + 1]dx [x] x

1 0 2

https://dl.doubtnut.com/l/_XKMfkYiTPOWL
https://dl.doubtnut.com/l/_3APmFsfpSUN1
https://dl.doubtnut.com/l/_qwNAa31LUyQL


134. If  denotes the integral part of  and

, then (A)  (B) 

 (C)  (D) none of these

Watch Video Solution

[x] x

a = ∫
0

− 1
dx, b = ∫

1

0
d(x − [x])

sin2 x

[ ] +x
π

1
2

sin2 x

[ ] +x
π

1
2

a = b

a = − b a = 2b

135.  (A)  (B)  (C)  (D)

none of these

Watch Video Solution

∫
π

0
+ ∫

1

− 1
log( )dx =

dx

1 + 10cos x

2 − x

2 + x

π

2
−π 0

136. Let  then  (A)  (B) 

 (C)  (D) none of these

Watch Video Solution

f(x) = ∫
x

0
dt

sin100 t

sin100 t + cos100 t
f(2π) = 2f( )

π

2

4f( )
π

2
f( )

π

2

https://dl.doubtnut.com/l/_pD9C7YY5y4xp
https://dl.doubtnut.com/l/_IJkesYiaqNak
https://dl.doubtnut.com/l/_tE8tXy5OdpV1


137. Let  denote the greatest integer less than or equal to , then

 (A)  (B)  (C)  (D) none of these

Watch Video Solution

[x] x

∫
0

sinxd(x − [x]) =

π

4 1

2
1 −

1

√2
1

138. the value of 

Watch Video Solution

∫
→ tan x

+ ∫
→ cot x

=
1
e

tdt

1 + t2 1
e

dt

t ⋅ (1 + t2)

139. The value of , where =greatest integer less

than or equal to , is (A)  (B)  (C)  (D) none of these

Watch Video Solution

∫
1

− 1

dx
sin2 x

[ ] +x

√2

1
2

[x]

x 1 0 4 − sin 4

140. If  then the smallest interval in which  lies is (A) 

 (B)  (C)  (D) 

I = ∫
1

0

xdx

8 + x3
I

(0, )
1

8
(0, )

1

9
(0, )

1

10
(0, )

1

7

https://dl.doubtnut.com/l/_j0H8MdNo7NX2
https://dl.doubtnut.com/l/_iEy3rNSv2yqG
https://dl.doubtnut.com/l/_6nA6jHKNo3Ws
https://dl.doubtnut.com/l/_05J1D12ZO3aj


Watch Video Solution

141. The value of  is (A) less than  (B) greater than 1 (C) less

than  but greater than 1 (D) all of these

Watch Video Solution

∫
1

0
ex

2
dx e

e

142. The value of , where  denotes the greatest integer

function is (A)  (B)  (C)  (D) none of these

Watch Video Solution

∫
[x ]

0
dx

2x

2 [x ]
[x]

[x]log 2
x

log 2

1
2

x

log 2

143.  has the value (A)  (B)  (C)  (D)

Watch Video Solution

∫
1

0
dx − ∫

0
dt

tan− 1 x

x

1

2

π

2 t

sin t
−1 1 2

0

https://dl.doubtnut.com/l/_05J1D12ZO3aj
https://dl.doubtnut.com/l/_MadGPnbIlhwq
https://dl.doubtnut.com/l/_D0AQcOZcTivF
https://dl.doubtnut.com/l/_69wJbJECRNBi
https://dl.doubtnut.com/l/_A3uZRyzbUwSh


144.  (A)  (B)  (C)  (D) none of these

Watch Video Solution

∫
π

0

cos 2x log sinxdx = π −
π

2

π

2

145. If  be the points of discontinuity of function ,

where , then  (A)  (B) 

 (C)  (D) 

Watch Video Solution

a, b(a < b) f(f(f(x)))

f(x) = , x ≠ 1
1

1 − x
∫

b

a

dx =
f(x)

f(x) + f(1 − x)
0

1
2

1 2

146. The value of  (A)

 (B)  (C)  (D) 

Watch Video Solution

∫
3

− 1

[tan− 1( ) + tan− 1( )]dx =
x

x2 + 1

x2 + 1
x

π

2
2π π

π

4

147.  (A)  (B)  (C)  (D) 

Watch Video Solution

∫
1

− 1

sin− 1( )dx =
x

1 + x2

π

4

π

2
π 0

https://dl.doubtnut.com/l/_A3uZRyzbUwSh
https://dl.doubtnut.com/l/_XG6gDKJPAHJO
https://dl.doubtnut.com/l/_3M6B2f0WvuCt
https://dl.doubtnut.com/l/_Hvv5sIApoGip


148. Let ,where f is such that  for 

 and  for .Then g(2) satis�es the

inequality

Watch Video Solution

g(x) = ∫
x

0

f(t). dt ≤ f(t) ≤ 1
1

2

t ∈ [0, 1] 0 ≤ f(t) ≤
1

2
t ∈ [1, 2]

149. If  be decreasing continuous function satisfying

 then 

 is

Watch Video Solution

f

f(x + y) = f(x) + f(y) − f(x)f(y)Y x, yεR, f' (0) = 1

∫
1

0
f(x)dx

150.  denotes

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

Watch Video Solution

∫
x

0

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

−nπ −(n + 1)π 2nπ

−(2n + 1)π

https://dl.doubtnut.com/l/_Hvv5sIApoGip
https://dl.doubtnut.com/l/_8o7ZtpToOyoW
https://dl.doubtnut.com/l/_r5zGwQVX02Wl
https://dl.doubtnut.com/l/_m6WABVs3PF3O


151. Find the value of :  denotes the

greatest integer function).

Watch Video Solution

∫
10

0
e2x− [2x ]d(x − [x])where[.]

152. If 1 lies between the roots of equation  and [x]

denotes the integral part of x, then where  is equal

to

Watch Video Solution

y ? − my + 1 = 0

[( )]
4|x|

x2 + 16
x ∈ R

153.  is equal to (where [*] denotes

greatest integer function.) is equal to (where [*] denotes greatest

integer function.)

Watch Video Solution

∫
0

− 10

( ∣ / )dx
2[x]

3x − [x]∣

2[x]

3x − [x]

https://dl.doubtnut.com/l/_m6WABVs3PF3O
https://dl.doubtnut.com/l/_t65DuTvLp4Gh
https://dl.doubtnut.com/l/_A73EEQ986UB2
https://dl.doubtnut.com/l/_ZrH0qrg76oEw


154.  (A)  (B)  (C)  (D) 

Watch Video Solution

∫
2π

0
esin2 nx tannxdx = 1 π 2π 0

155. , is equal to (A)  (B)  (C)  (D) 

Watch Video Solution

∫
b

a

dx, a < b
|x|

x
b − a b + a |b| − |a|

|b| + |a|

156. The equation  where 

 are constants gives a relation between

Watch Video Solution

∫
−

{a|sinx| + + c}dx = 0

π

4

π

4

b sinx

1 + cos2 x

a, b, c

157. Let  then  (A)  (B) 

(C)  (D) none of these

f(x) = max . {2 − x, 2, 1 + x} ∫
1

− 1
f(x)dx = 0 2

9

2

https://dl.doubtnut.com/l/_tb62jcjVLHeg
https://dl.doubtnut.com/l/_sAqgQC3EPzez
https://dl.doubtnut.com/l/_XHrqfJwffGBP
https://dl.doubtnut.com/l/_cbwHOUmBHpB7


Watch Video Solution

158. Let  be a continuous function such that 

for all . Then  (A)  (B)  (C)  (D)

none of these

Watch Video Solution

f(x) f(a − x) + f(x) = 0

x ∈ [0, a] ∫
a

0
=

dx

1 + ef ( x )
a

a

2
f(a)

1

2

159. Let  be continuous function. Then the value of the

integral   (b) 1 (c)  (d) 0

Watch Video Solution

f :R
→
a ndg :R

→
R

∫
−

[f(x) + f( − x)][g(x) − g( − x)]dxis

π

2

π

2

π −1

160. If , then = (A)  (B)  (C)  (D)

none of these

Watch Video Solution

∫ dx = k(√2 − 1)

3π
4

π

4

x

1 + sinx
k 0 π 2π

https://dl.doubtnut.com/l/_cbwHOUmBHpB7
https://dl.doubtnut.com/l/_D4um9Lhv2B3J
https://dl.doubtnut.com/l/_Mb5fcwuRRgGl
https://dl.doubtnut.com/l/_PRVja548zLzq


161.  (A)  (B)  (C)  (D) 

Watch Video Solution

∫
log 3

log( )
sin( )dx =

1
3

ex − 1
ex + 1

log 3 sin 3 2 sin 3 0

162. Let  be a continuous function in  such that

, then  (A)  (B)  (C) 

 (D) none of these

Watch Video Solution

f(x) R

f(x) + f(y) = f(x + y) ∫
2

− 2

f(x)dx = 2∫
2

0

f(x)dx 0

2f(2)

163. If  and  be continuous functions in  such that 

 and , then 

 (A)  (B)  (C)  (D) none of these

Watch Video Solution

f(x) g(x) [0, a]

f(x) = f(a − x), g(x) + g(a − x) = 2 ∫
a

0
f(x)dx = k

∫
a

0

f(x)g(x)dx = 0 k 2k

https://dl.doubtnut.com/l/_qH1MNVsnmNId
https://dl.doubtnut.com/l/_NBzldyBwkVeo
https://dl.doubtnut.com/l/_4tzSG48dO6gG


164. Let  be a continuous function in  such that  does not

vanish for all . If , then in  is (A)

an even function (B) an odd function (C) a periodic function with period

5 (D) none of these

Watch Video Solution

f(x) R f(x)

x ∈ R ∫
5

1
f(x)dx = ∫

5

− 1
f(x)dx R, f(x)

165. Let  be an integrable old function in  such that 

, then  (A)  (B)  (C) 

 (D) none of these

Watch Video Solution

f(x) [ − 5, 5]

f(10 + x) = f(x) ∫
10 +x

x

f(t)dt = 0 2∫
5

0

f(x)dx

> 0

166. If , then (A)  (B)  (C) 

(D) none of these

Watch Video Solution

∫
1

0

xex
2
dx = k∫

1

0

ex
2
dx k > 1 0 < k < 1 k = 1

https://dl.doubtnut.com/l/_OEu2D2vZZxZf
https://dl.doubtnut.com/l/_Jwcl4o2Q9MU0
https://dl.doubtnut.com/l/_he4J1cr0EWfb


167.  `a

Watch Video Solution

If∫
1

0
ex ^ 2(x − α)dx = 0, then

168. Let , then (A)  (B)  (C) 

(D) none of these

Watch Video Solution

a = ∫
0

dx

π

2 sinx

x
0 < a < 1 a > 2 1 < a <

π

2

169. If , then  (A)  (B)  (C) 

(D) none of these

Watch Video Solution

f(x) = ∫
x

0
dt

ecos t

ecos t + e− ( cos t )
2f(π) = 0 π −π

170.  is equal to (A)  (B)  (C)  (D) 

h id l i

∫
√2

0

[x2]dx 2 − √2 2 + √2 √2 − 1

√2 − 2

https://dl.doubtnut.com/l/_3qL3seZZhNW8
https://dl.doubtnut.com/l/_0r1uEz7AN0Tw
https://dl.doubtnut.com/l/_Ncq5gGNzctt7
https://dl.doubtnut.com/l/_XX7p8xTe03aB


Watch Video Solution

171.  is equal to (A)  (B)  (C)  (D) 

Watch Video Solution

∫
10π

π

|sinx|dx 20 8 10 18

172. If , then  is equal to (A) 

 (B)  (C) 

 (D) 

Watch Video Solution

f(a + b − x) = f(x) ∫
b

a

xf(x)dx

∫
b

a

f(a + b − x)dx
a − b

2
∫

b

a

f(b − x)dx
a + b

2

∫
b

a

f(x)dx
a + b

2
∫

b

a

f(x)dx
b − a

2

173. The value of  is (A)  (B)  (C)  (D) 

Watch Video Solution

∫
3

− 2

∣∣1 − x2∣∣dx
7
3

14
3

28

3

1

3

https://dl.doubtnut.com/l/_XX7p8xTe03aB
https://dl.doubtnut.com/l/_KsRPLIgc221Q
https://dl.doubtnut.com/l/_855vwtAqSPy4
https://dl.doubtnut.com/l/_YjFW4YBOWP9B


174. If , then  is (A)  (B)  (C) 

(D) 

Watch Video Solution

∫
π

0

xf(sinx)dx = A∫
0

f(sinx)dx

π

2

A
π

2
π 0

2π

175. If  and 

, then = (A)  (B)  (C)  (D) 

Watch Video Solution

f(x) = , I1 = ∫
f ( a )

f ( −a )
xg(x(1 − x))dx

ex

1 + ex

I2 = ∫
f ( a )

f ( −a )
g(x(1 − x))dx

I2

I1
−1 −3 2 1

176. The value of the integral  is

Watch Video Solution

∫
6

3

dx
√x

√9 − x + √x

177. If , then  is (A)  (B)  (C) 

(D) 

∫
π

0

xf(sinx)dx = A∫
0

f(sinx)dx

π

2

A
π

2
π 0

2π

https://dl.doubtnut.com/l/_8sDKRuW6qxPw
https://dl.doubtnut.com/l/_tfWPjM9LM6AE
https://dl.doubtnut.com/l/_K571XysNWKLw
https://dl.doubtnut.com/l/_hzQTrYgaK55C


Watch Video Solution

178.  is equal to (A)  (B) 

(C)  (D) 

Watch Video Solution

∫
−

−

{(π + x)3 + cos2(x + 3π)}dx

π

2

3π
2

− 1
π

4
π4

32

+
π4

32

π

2

π

2

179. The value of  denotes

the greatest integer not exceeding  is

 

 

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}

180. The value of the integral   (b)  (c) 3 (d) 5

Watch Video Solution

∫
e2

e− 1

∣
∣
∣

∣
∣
∣
dxis

(log)ex

x

3

2

5

2

https://dl.doubtnut.com/l/_hzQTrYgaK55C
https://dl.doubtnut.com/l/_4ARbW40VDtvv
https://dl.doubtnut.com/l/_HOIhImQhtleS
https://dl.doubtnut.com/l/_nllYI1EIEYwb


181. If  then  (A)  (B) 

(C)  (D) 

Watch Video Solution

f(x) = {
ecos x sinx |x| ≤ 2

2 otherwise
∫

3

− 2
f(x)dx = 0 1

2 3

182. The value of ,a>0 is

Watch Video Solution

∫
π

−π

. dx
cos2 x

1 + ax

183. The integral  equals

Watch Video Solution

∫
−

([x] + log( )). dx

1
2

1
2

1 + x

1 − x

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

such that for all  If  then the

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

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

https://dl.doubtnut.com/l/_PEdSyPdxUl35
https://dl.doubtnut.com/l/_xUIdWociFGJT
https://dl.doubtnut.com/l/_O1wHnO4fLMwR
https://dl.doubtnut.com/l/_K3E8dTVAlPiP


Watch Video Solution

185.  (A)  (B)  (C)  (D)

none of these

Watch Video Solution

∫ dx =

an− 1
n

1
n

√x

√a − x + √x

a

2

na + 2

2n

na − 2

2n

186. 

Watch Video Solution

(
10

∑
n= 1

∫
− 2n

− 2n− 1
sin27(x)dx +

10

∑
n= 1

∫
2n+ 1

2n
sin27(x)dx)

187.  (A)  (B)  (C)  (D) 

Watch Video Solution

∫
2nπ

0
{|sinx| −

∣
∣
∣

sinx
∣
∣
∣
}dx =

1

2
n 2n −2n

1

2

https://dl.doubtnut.com/l/_K3E8dTVAlPiP
https://dl.doubtnut.com/l/_N4zkoXoqYjfn
https://dl.doubtnut.com/l/_950DfMkVbAJ4
https://dl.doubtnut.com/l/_AqoHhUssKhmm


188. The value of the integral  is (A)  (B) 

 (C)  (D) 

Watch Video Solution

∫
0

(sin100 x − cos100 x)dx

π

2 1

100
100!

(100)
100

π

100
0

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

(D) 

Watch Video Solution

∫
1

− 1
dx

17x5 − x4 + 29x3 − 31x + 1

x2 + 1

4
5

5

4
4
3

3

4

190.  (A)  (B)  (C)  (D) 

Watch Video Solution

∫
4014

0
dx =

2x

2x + 24014 −x
22007 24014 4014 2007

191.  (A)  (B)  (C)  (D) none

of these

∫
3

0
x(3 − x) dx =

3
2

108√3

35
−

108√3

35

54√3

35

https://dl.doubtnut.com/l/_WydWH5XP7DA0
https://dl.doubtnut.com/l/_yZ3aMVR46LHC
https://dl.doubtnut.com/l/_dx05iD56cB3v
https://dl.doubtnut.com/l/_FKEpuSYbi2jq


Watch Video Solution

192.  is (A)  (B)  (C)  (D) none of these

Watch Video Solution

∫
4

2

log[x]dx log 2 log 3 log 5

193. If  and , then (A) 

(B)  (C)  (D) none of these

Watch Video Solution

I = ∫
3π

0
f(cos2 x)dx J = ∫

π

0
f(cos2 x)dx I = 5J

I = J I = 3J

194.  (A)  (B)  (C) 

 (D) 

Watch Video Solution

∫
log 2

log( )
log(x + √x2 + 1)dx =

1
2

2 log 2 1 − log 2

1 + log 2 0

https://dl.doubtnut.com/l/_FKEpuSYbi2jq
https://dl.doubtnut.com/l/_paqcHmpWXJFi
https://dl.doubtnut.com/l/_UxswQYhmssCE
https://dl.doubtnut.com/l/_t8jTGdbOfEAb


195. If , then  equals (A)  (B)  (C)  (D) 

Watch Video Solution

I = ∫
π

−π

dx
esin x

esin x + e− sin x
I

π

2
2π π

π

4

196. The value of the integral  is (A)  (B)  (C)  (D) 

Watch Video Solution

∫
a

−a

dx
xex

2

1 + x2
ea

2
0 e−a2

a

197. The function  is continuous and has the property 

for all  and . Then which of the following is/are

true? (A)  (B) the value of  equals to  (C) 

 (D)  has the same value as 

Watch Video Solution

f f(f(x)) = 1 − x

x ∈ [0, 1] J = ∫
1

0

f(x)dx

f( ) + f( ) = 1
1

4

3

4
J

1

2

f( ). f( ) = 1
1

3

2

3
∫

0

π

2 sinxdx

(sinx + cos x)3
J

https://dl.doubtnut.com/l/_8LbaAWwjy0BT
https://dl.doubtnut.com/l/_947sZnIVHeIX
https://dl.doubtnut.com/l/_3roGq0WFo8Jf


198. 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 

Watch Video Solution

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

199. Let  where  then  can be (A) 

 (B)  (C)  (D) 

Watch Video Solution

L = lim
n→ ∞

∫
∞

a

ndx

1 + n2x2
a ∈ R cosL

−1 0 1
1

2

200. The value of  is (A)  (B)  (C) same as 

 (D) cannot be evaluated

Watch Video Solution

∫
∞

0
dx

x

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

π

4

π

2

∫
∞

0

dx

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

https://dl.doubtnut.com/l/_n5GwsZZSO1yQ
https://dl.doubtnut.com/l/_FSgaltKi0uub
https://dl.doubtnut.com/l/_XToVChdgf9Wn


201. Let , then (A) for 

 (B) for  (C)

 (D) 

Watch Video Solution

f(x) = ∫
x

1

dt, x > 0
3t

1 + t2

0 < α < β, f(α) < f(β) 0 < α < β, f(α) > f(β)

f(x) + < tan− 1 x, ∀x ≥ 1
π

4
f(x) + > tan− 1 x, ∀x ≥ 1

π

4

202. Let , where  is a continuous function

of  in . Let , then = (A) 

(B)  (C)  (D) 

Watch Video Solution

ϕ(x, t) = {
x(t − 1) x ≤ t

t(x − 1) t < x
t

x [0, 1] g(x) = ∫
1

0
f(t)ϕ(x, t)dt g' ' (x) g(0) = 1

g(0) = 0 g(1) = 1 g' ' (x) = f(x)

203. Let , then (A) 

 is a constant function (B)  (C)  (D) 

Watch Video Solution

f(x) = ∫
sin2 x

0

sin− 1(√t)dt + ∫
cos2 x

0

cos − 1(√t)dt

f(x) f( ) = 0
π

4
f( ) =

π

3

π

4

f( ) =
π

4

π

4

https://dl.doubtnut.com/l/_kxf22j8MoWEj
https://dl.doubtnut.com/l/_jhvPs4TY1gNp
https://dl.doubtnut.com/l/_i6ODtH3tABGw


204. The value of the integral  (A) 

 (B)  (C) 

 (D) none of these

Watch Video Solution

∫
0

=

π

4 dx

a2 cos2 x + b2 sin2 x

tan− 1( )(a, b > 0)
1

ab

b

a
tan− 1( )(a, b < 0)

1

ab

b

a

(a = 1, b = 1)
π

4

205.  cannot take the value(s) (A)  (B)  (C) 

(D) 

Watch Video Solution

∫
cot − 1 a

tan − 1 a

dx

1 + tanx
−

π

4

π

4

π

2

π

206. If , then  is (A)  (B)  (C) 

(D) 

Watch Video Solution

∫
π

0
xf(sinx)dx = A∫

0
f(sinx)dx

π

2

A
π

2
π 0

2π

https://dl.doubtnut.com/l/_6Q64oABOiuOV
https://dl.doubtnut.com/l/_WBDFR3fOLgpQ
https://dl.doubtnut.com/l/_gub1SF79UOqL


207. Let , then (A) 

 (B)  (C)  (D) 

Watch Video Solution

∫
b

a

dx = 4
f(a + b − x)

f(a + b − x) + f(a + b − (a + b − x))

a = − 1, b = 7 a = 0, b = 8 a = − 10, b = 2

a = 10, b = 18

208. Statement-1: If , then 

,Statement-2:  and  (A) Both

1 and 2 are true and 2 is the correct explanation of 1 (B) Both 1 and 2 are

true and 2 is not correct explanation of 1 (C) 1 is true but 2 is false (D) 1

is false but 2 is true

Watch Video Solution

∫
∞

0

e−axdx =
1

a
∫

∞

0

xme−axdx =
⌊m

am+ 1

(ekx) = knekx
dn

dx
n ( ) =

dn

dx
n

1

x

( − 1)n⌊n

xn+ 1

209. Statement-1: ,Statement-2: 

 (A) Both 1 and 2 are true and 2 is

∫
[x ]

0
4x− [x ]dx =

3[x]

2 log 2

∫
[x ]

0
ax− [x ]dx = [x]∫

1

0
ax− [x ]dx

https://dl.doubtnut.com/l/_gHWMf5USvBpW
https://dl.doubtnut.com/l/_oZisX7AmA7f3
https://dl.doubtnut.com/l/_vzIE4rbY7Nd9


the correct explanation of 1 (B) Both 1 and 2 are true and 2 is not correct

explanation of 1 (C) 1 is true but 2 is false (D) 1 is false but 2 is true

Watch Video Solution

210. Statement-1: Let  be non zero real numbers and 

 satisfying 

 then the equation 

 has at least one root in .Statement-2: If 

vanishes and  is continuous then the equation  has at

least one real root in . (A) Both 1 and 2 are true and 2 is the correct

explanation of 1 (B) Both 1 and 2 are true and 2 is not correct

explanation of 1 (C) 1 is true but 2 is false (D) 1 is false but 2 is true

Watch Video Solution

a, b, c

f(x) = ax2 + bx + c

∫
1

0
(1 + cos8 x)f(x)dx = ∫

2

0
(1 + cos8 x)f(x)dx

f(x) = 0 (0, 2) ∫
b

a

g(x)dx

g(x) g(x) = 0

(a, b)

211. Let  and Statement-1: 

Statement-2:  (A) Both 1 and

I1 = ∫
1

0

dx
ex

1 + x
I2 = ∫

1

0

dx
x2ex

2

2 − x3

= 3e
I1

I2
∫

b

a

f(x)dx = ∫
b

a

f(a + b − x)dx

https://dl.doubtnut.com/l/_vzIE4rbY7Nd9
https://dl.doubtnut.com/l/_09JDrbN5GRMb
https://dl.doubtnut.com/l/_W1YWeW6mSDzE


2 are true and 2 is the correct explanation of 1 (B) Both 1 and 2 are true

and 2 is not correct explanation of 1 (C) 1 is true but 2 is false (D) 1 is

false but 2 is true

Watch Video Solution

212. Statement-1: , where  denotes the

fractional part of .Statement-2: , if  is not an

integer, where  denotes the integral part of . (A) Both 1 and 2 are

true and 2 is the correct explanation of 1 (B) Both 1 and 2 are true and 2

is not correct explanation of 1 (C) 1 is true but 2 is false (D) 1 is false but

2 is true

Watch Video Solution

∫
3

− 3
x8{x9}dx = 2 × 37 {x}

x [x] + [ − x] = − 1 x

[x] x

213. Let a function  be even and integrable everywhere and periodic

with period 2. Let  and The value of 

 is equal to (A)  (B)  (C)  (D) 

f

g(x) = ∫
x

0
f(t)dt g(t) = k

g(x + 2) − g(x) g(1) 0 g(2) g(3)

https://dl.doubtnut.com/l/_W1YWeW6mSDzE
https://dl.doubtnut.com/l/_vqsfOPIhHzWO
https://dl.doubtnut.com/l/_KgrrEzgcFQA0


Watch Video Solution

214. Let a function  be even and integrable everywhere and periodic

with period 2. Let  and The value of  in

terms of  is equal to (A)  (B)  (C)  (D) 

Watch Video Solution

f

g(x) = ∫
x

0

f(t)dt g(t) = k g(2)

k k 2k 3k 5k

215. If , the de�nite integral 

depends upon the values of  and  is denoted by , called the

beta function.For example,

 and 

.Obviously,

.Now answer the question:The integral 

 (A)  (B)  (C) 

 (D) none of these

Watch Video Solution

m > 0, n > 0 I = ∫
1

0

xm− 1(1 − x)n− 1
dx

m n β(m, n)

∫
1

0
x3(1 − x)

4
dx = ∫

1

0
x4 − 1(1 − x)

5 − 1
dx = β(4, 5)

∫
1

0
x (1 − x) dx = ∫

1

0
x

− 1(1 − x)
− 1

dx = β( , )
3
2

− 1

2
5
2

1
2

5
2

1
2

β(n, m) = β(m, n)

∫
0

cos2m θ sin2n θdθ =

π

2

β(m + , n + )
1

2

1

2

1

2
2β(2m, 2n)

β(2m + 1, 2n + 1)

https://dl.doubtnut.com/l/_KgrrEzgcFQA0
https://dl.doubtnut.com/l/_p3X1vYwHgKQ6
https://dl.doubtnut.com/l/_N9Luk0poCsL8


216. If , the de�nite integral 

depends upon the values of  and  is denoted by , called the

beta function.For example,

 and 

.Obviously,

.Now answer the question:If 

, then  is equal to (A) 

 (B)  (C)  (D) none of these

Watch Video Solution

m > 0, n > 0 I = ∫
1

0
xm− 1(1 − x)

n− 1
dx

m n β(m, n)

∫
1

0
x3(1 − x)

4
dx = ∫

1

0
x4 − 1(1 − x)

5 − 1
dx = β(4, 5)

∫
1

0

x (1 − x) dx = ∫
1

0

x − 1(1 − x) − 1
dx = β( , )

3
2

− 1
2

5
2

1
2

5

2

1

2

β(n, m) = β(m, n)

∫
∞

0
dx = k∫

∞

0
dx

xm− 1

(1 + x)m+n

xn− 1

(1 + x)m+n
k

m

n
1

n

m

217. If , the de�nite integral 

depends upon the values of  and  is denoted by , called the

beta function.For example,

 and 

.Obviously,

m > 0, n > 0 I = ∫
1

0

xm− 1(1 − x)n− 1
dx

m n β(m, n)

∫
1

0
x3(1 − x)

4
dx = ∫

1

0
x4 − 1(1 − x)

5 − 1
dx = β(4, 5)

∫
1

0
x (1 − x) dx = ∫

1

0
x

− 1(1 − x)
− 1

dx = β( , )
3
2

− 1

2
5
2

1
2

5

2

1

2

https://dl.doubtnut.com/l/_N9Luk0poCsL8
https://dl.doubtnut.com/l/_ZXKJN4FBYwi8
https://dl.doubtnut.com/l/_c0i0i8oQwWtA


.Now answer the question:If 

, then  equals to (A)  (B)  (C)  (D)

Watch Video Solution

β(n, m) = β(m, n)

∫
2

0
(8 − x3) dx = kβ( , )

− 1

3
1

3

2

3
k 1

1

2

1

3
1

4

218. Let Now answer the

question:If , then = (A)  (B) 

(C)  (D) none of these

Watch Video Solution

I = ∫
10π

0

dx
cos 6x cos 7x cos 8x cos 9x

1 + e2 sin3 4x

I = k∫
0

cos 6x cos 7x cos 8x cos 9xdx

π

2

k 5 10

20

219. Let Now answer the

question:If , then = (A)  (B)  (C) 

(D) none of these

Watch Video Solution

I = ∫
10π

0

dx
cos 6x cos 7x cos 8x cos 9x

1 + e2 sin3 4x

I = C∫
0

cos 6x cos 8x cos 2xdx

π

2

C 5 10 20

https://dl.doubtnut.com/l/_c0i0i8oQwWtA
https://dl.doubtnut.com/l/_QHd0izjP9Q4t
https://dl.doubtnut.com/l/_1YZLRLUOPTlE
https://dl.doubtnut.com/l/_9n8J8JhO6vF8


220. Let Now answer the

question:The value of  equals (A)  (B)  (C)  (D) 

Watch Video Solution

I = ∫
10π

0
dx

cos 6x cos 7x cos 8x cos 9x

1 + e2 sin3 4x

I
5π

4

5π

8

5π

16

5π

32

221. Evaluate: 

Watch Video Solution

if ∫f(x)dx = g(x), then∫f − 1(x)dx

222. If  is an integrable function and  exists, then 

 can be easily evaluated by using integration by parts.

Sometimes it is convenient to evaluate  by putting 

.Now answer the question.If 

and , then  (A)  (B) 

(C)  (D) none of these

Watch Video Solution

f(x) f − 1(x)

∫f − 1(x)dx

∫f − 1(x)dx

z = f − 1(x) I1 = ∫
b

a

[f 2(x) − f 2(a)]dx

I2 = ∫
f ( b )

f ( a )
2x[b − f − 1(x)]dx ≠ 0 =

I1

I2
1: 2 2: 1

1: 1

https://dl.doubtnut.com/l/_9n8J8JhO6vF8
https://dl.doubtnut.com/l/_kVFOzXA02ZRW
https://dl.doubtnut.com/l/_qILEx9VPXFUp
https://dl.doubtnut.com/l/_Skczhhg2gkTT


223. If  and ,

then the value of  is …

Watch Video Solution

A = ∫
1

0

x50(2 − x)50
dx, B = ∫

1

0

x50(1 − x)50
dx = 2n

A

B

n

224. Let 

 (b)   (d) 

Watch Video Solution

u = ∫
1

0

dxandv = ∫
0

ln(sin 2x)dx, then
ln(x + 1)

x2 + 1

π

2

u = − ln 2
π

2
4u + v = 0 u + 4v = 0 u = ln 2

π

8

225. If  and  and  is a

function for which . Then  is equal to

Watch Video Solution

f(4 − x) = f(4 + x) f(8 − x) = f(8 + x) f(x)

∫
8

0
f(x)dx = 5 ∫

200

0
f(x)dx

226. Let  and , then =

h id l i

f(x) = ∫
x

1

dt

t3(1 + t3)
1
3

lim
x→ ∞

f(x) =
a2 − 1

a3
a30

https://dl.doubtnut.com/l/_Skczhhg2gkTT
https://dl.doubtnut.com/l/_zfHm2vQajvM1
https://dl.doubtnut.com/l/_gYWzXIWODr1X
https://dl.doubtnut.com/l/_w9K1jFIqodEL


Watch Video Solution

227. Let , then =

Watch Video Solution

a = ∫
log 2

0
dx

2e3x + e2x − 1

e3x + e2x − ex + 1
4ea

228. If , then the value of  is

…

Watch Video Solution

∫
1

0
dx = (2a − 1)

1 + x + √x + x2

√x + √1 + x

1

a
4a2

229.  and  and , then  is

equal to …..

Watch Video Solution

α =
π

4020
β = π

2009

4020
∫

β

α

=
dx

1 + tanx

kπ

8040
k

230. If , then = ….∫
0

(2 sin √x + √x cos √x)dx =

π2

4 π2

n
n

https://dl.doubtnut.com/l/_w9K1jFIqodEL
https://dl.doubtnut.com/l/_8QGYNxHwJh1T
https://dl.doubtnut.com/l/_imZOrsl4mk9f
https://dl.doubtnut.com/l/_p662Tm8vXSHZ
https://dl.doubtnut.com/l/_CKa5pm9s1ZIR


Watch Video Solution

231. If , then = …

Watch Video Solution

∫
4 + 2√3

0

dx =
16

4 + x2

3 + mπ

12
m

232. If . Then,  is ….

Watch Video Solution

I = ∫
5π

− 2π
cot − 1(tanx)dx 2

I

π2

233. he value of l =  where [.]

denotes the greatest integer function is equal to

Watch Video Solution

∫
3

0

([x] + [x + ] + [x + ])dx
1

3

2

3

https://dl.doubtnut.com/l/_CKa5pm9s1ZIR
https://dl.doubtnut.com/l/_9hJz7Wf7goOh
https://dl.doubtnut.com/l/_juHfxCXFvd9Z
https://dl.doubtnut.com/l/_lgeeqvyYdBUq


234.  where [.] denotes the greatest

integer function is (A)  (B)  (C)

 (D) 

Watch Video Solution

∫
10π

1
([sec− 1 x] + [cot − 1 x]dx

10π − sec 1 10π + sec 1

10π − sec 1 + cot 1 sec 1 + cot 1

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

 Then  is equal to  (b) 

(c)  (d) none of these

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

236. For any  and  be a continuous function, let 

 and .

Then is (i)  (ii)  (iii)  (iv)

Watch Video Solution

t ∈ R f

I1 = ∫
1 + cos2 t

sin2 t

x ⋅ f(x(2 − x))dx I2 = ∫
1 + cos2 t

sin2 t

f(x(2 − x))dx

I1

I2
0 1 2 3

https://dl.doubtnut.com/l/_YnjfP3R8ppsI
https://dl.doubtnut.com/l/_WMf41YSbwnxZ
https://dl.doubtnut.com/l/_iLU1hsHCYrnq



