
MATHS

BOOKS - BHARATI BHAWAN MATHS (HINGLISH)

Properties and Application of de�nite Integrals

Example

1. 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

2. Evaluate: 

Watch Video Solution

∫
π / 4

π / 4

dx
x + π/4

2 − cos 2x

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_bJexLdlTGF1y
https://dl.doubtnut.com/l/_t7465yyRSiXy


3. 

Watch Video Solution

∫
−

−

cos − 1( )dx

1

√3

1

√3

x4

1 − x4

2x

1 + x2

4. If ,

then prove that :

Watch Video Solution

P = ∫
∞

0
dx; Q = ∫

∞

0
andR = ∫

∞

0

x2

1 + x4

xdx

1 + x4

dx

1 + x4

5. Evaluate: 

Watch Video Solution

∫
3 / 2

− 1
|x sinπx|dx

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

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

f(x)

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

https://dl.doubtnut.com/l/_t7465yyRSiXy
https://dl.doubtnut.com/l/_WSVOYy57h6Mr
https://dl.doubtnut.com/l/_YqnG5tzhjd5d
https://dl.doubtnut.com/l/_h2S3sZsrGKwW
https://dl.doubtnut.com/l/_9uzOgDNOknXf


show that the integral  is independent of 

Watch Video Solution

∫
a+ t

a

(x)dx a.

7. 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.

8. Prove that for any positive integer

 Hence, prove that

Watch Video Solution

k, = 2[cos x + cos 3x + + cos(2k − 1)x].
sin 2kx

sinx

∫
0

sin 2xk cot xdx = .

π

2 π

2

https://dl.doubtnut.com/l/_9uzOgDNOknXf
https://dl.doubtnut.com/l/_uaaQ90SfRzuf
https://dl.doubtnut.com/l/_a9KB4R576bKv


9. Evaluate , where n is a positive integer and t is

a parameter independent of x . Hence , show that

Watch Video Solution

∫
1

0
(tx + 1 − x)ndx

10. If �nd dy/dx.

Watch Video Solution

y = ∫
x3

1
,

dt

1 + t4

11. Prove that 

Watch Video Solution

≤ ∫
1

0
≤

π

6

dx

√4 − x2 − x3

π

4√2

12. Let  be continuous and satisfy 

for all . If f(0)=3 then  has the value equal to :

Watch Video Solution

f : [0, ] → R
π

2
f' (x) =

1

1 + cos x

x ∈ (0, )
π

2
f( )

π

2

https://dl.doubtnut.com/l/_xvsVosQJs1Tz
https://dl.doubtnut.com/l/_FBrhyVLsskBl
https://dl.doubtnut.com/l/_G9ejKnmESfa7
https://dl.doubtnut.com/l/_S4TzNVQ6MQIp


13. A cubic function f(x) vanishes at  and has relative

maximum/minimum at  and . If ,

�nd the cubic function f(x).

Watch Video Solution

x = − 2

x = − 1 x =
1

3
∫

1

− 1

f(x)dx =
14
3

14. 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.

15. Let , then

Watch Video Solution

f(x) = ∫
x

− 2
|t + 1|dt

https://dl.doubtnut.com/l/_S4TzNVQ6MQIp
https://dl.doubtnut.com/l/_JVbc2AKklkiW
https://dl.doubtnut.com/l/_ZOSWcEteZc8w
https://dl.doubtnut.com/l/_1aemqagebYHT
https://dl.doubtnut.com/l/_aXsNqRSYhL4I


16. If" f, is a continuous function with  as 

then show that every line  intersects the curve 

Watch Video Solution

∫
x

0

f(t)dt → ∞ ∣x ↦ ∞

y = mx

y2 + ∫
x

0
f(t)dt = 2

17. 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

18. Evaluate: 

Watch Video Solution

∫
π / 4

π / 4
dx

x + π/4

2 − cos 2x

19. ∫
−

−
cos − 1( )dx

1

√3

1

√3

x4

1 − x4

2x

1 + x2

https://dl.doubtnut.com/l/_aXsNqRSYhL4I
https://dl.doubtnut.com/l/_oIGgq9wVN9iR
https://dl.doubtnut.com/l/_Hxrzlw03Aa1l
https://dl.doubtnut.com/l/_KMbI2s78i8kC


Watch Video Solution

20. Find the value of 

Watch Video Solution

∫
− 1

|x sinπx|dx

3
2

21. Evaluate the following integral: 

Watch Video Solution

∫
15

0

[x2]dx

22. 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/_KMbI2s78i8kC
https://dl.doubtnut.com/l/_6riXQfETVY1B
https://dl.doubtnut.com/l/_M7OI9eknaRpk
https://dl.doubtnut.com/l/_dDJEjA51njBD


23. 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.

24. Prove that for any positive integer

 Hence, prove that

Watch Video Solution

k, = 2[cos x + cos 3x + + cos(2k − 1)x].
sin 2kx

sinx

∫
0

sin 2xk cot xdx = .

π

2 π

2

25. Evaluate , where n is a positive integer and t

is a parameter independent of x . Hence , show that

Watch Video Solution

∫
1

0

(tx + 1 − x)ndx

https://dl.doubtnut.com/l/_7TD1WtR5rr7H
https://dl.doubtnut.com/l/_2Ie1TccqiWyj
https://dl.doubtnut.com/l/_qdkIg7oYkyUA
https://dl.doubtnut.com/l/_JTL5FBRkXzp4


26. 

Watch Video Solution

lim
x→ ∞

∫
2x

0 xex
2
dx

e4x2

27. Prove that 

Watch Video Solution

≤ ∫
1

0

≤
π

6

dx

√4 − x2 − x3

π

4√2

28. Let  be continuous and satisfy 

for all . If f(0)=3 then  has the value equal to :

Watch Video Solution

f : [0, ] → R
π

2
f' (x) =

1

1 + cos x

x ∈ (0, )
π

2
f( )

π

2

29. A cubic function  vanishes at  and has relative

minimum/maximum at 

Find the cubic function 

f(x) x = − 2

x = − 1andx = if ∫
1

− 1
f(x)dx = .

1

3
14
3

f(x).

https://dl.doubtnut.com/l/_JTL5FBRkXzp4
https://dl.doubtnut.com/l/_nMRqOyMC0LJA
https://dl.doubtnut.com/l/_7P6xIs37ofGb
https://dl.doubtnut.com/l/_XNjYQWsxrLLU


Watch Video Solution

30. 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.

31. Let , then

Watch Video Solution

f(x) = ∫
x

− 2
|t + 1|dt

32. If" f, is a continuous function with  as 

then show that every line  intersects the curve 

Watch Video Solution

∫
x

0
f(t)dt → ∞ ∣x ↦ ∞

y = mx

y2 + ∫
x

0

f(t)dt = 2

https://dl.doubtnut.com/l/_XNjYQWsxrLLU
https://dl.doubtnut.com/l/_c42F6ghimQBi
https://dl.doubtnut.com/l/_Z1XO4puKoRGW
https://dl.doubtnut.com/l/_NsFbNOWYyxyA


Exercise

1. Prove that 

Watch Video Solution

∫
0

dθ = 0.

π

2 cos θ − sin θ

1 + sin θ. cos θ

2. Evaluate: 

Watch Video Solution

∫
0

dx

π

2 sin2 x

sinx + cos x

3. 

Watch Video Solution

∫
π

0
log(1 + cos x)dx = − π(log 2)

4. Prove that 

Watch Video Solution

∫
2a

0
dx = a

f(x)

f(x) + f(2a − x)

https://dl.doubtnut.com/l/_H5cWoEHozq9t
https://dl.doubtnut.com/l/_biE8LuXqqMXP
https://dl.doubtnut.com/l/_BZvNDhoqPxiB
https://dl.doubtnut.com/l/_2FqZoetvv93v


5. Evaluate: 

Watch Video Solution

∫
π / 4

0
log(1 + t a n x)dx

6. Evaluate: 

Watch Video Solution

∫
π / 4

0
dx

sin 2x

cos4 x + sin4 x

7. Evaluate: 

Watch Video Solution

∫
π

0
dx

x sinx

1 + cos2 x

8. Evaluate .

Watch Video Solution

∫
π

0
, 0 < α < π

xdx

1 + cosα sinx

https://dl.doubtnut.com/l/_2FqZoetvv93v
https://dl.doubtnut.com/l/_XPciGqEKjXDT
https://dl.doubtnut.com/l/_UVdL658xx22S
https://dl.doubtnut.com/l/_ZTaAEl3tSmrB
https://dl.doubtnut.com/l/_aLBoY3fljJYE
https://dl.doubtnut.com/l/_eA8QpmUvAHx4


9. 

Watch Video Solution

∫
π

0

xdx

a2 cos2 x + b2 sin2 x

10. Evaluate 

Watch Video Solution

∫
π

0

.
xdx

1 + cos2 x

11. 

Watch Video Solution

∫
π

0

dx
x tanx

secx + tanx

12. Prove that .

Watch Video Solution

∫
π / 2

0

(2 log sinx − log sin 2x)dx = (log 2)
π

2

https://dl.doubtnut.com/l/_eA8QpmUvAHx4
https://dl.doubtnut.com/l/_TIVoutDeZccf
https://dl.doubtnut.com/l/_zBd1rxQArSh2
https://dl.doubtnut.com/l/_u0anHjdJewVA


13. 

Watch Video Solution

∫
π / 2

0

(√tanx + √cot x)dx

14. Prove that: 

Watch Video Solution

∫
π / 2

0

log sinx dx =  ∫
π / 2

0

log cos x dx = − log 2
π

2

15. 

Watch Video Solution

∫
π / 2

0

log(tanx + cot x)dx = π(log 2)

16. 

Watch Video Solution

∫
∞

0
dx =

x logx

(1 + x2)2

https://dl.doubtnut.com/l/_o1eIFAl4zsXO
https://dl.doubtnut.com/l/_H1Eyu5ZuDuSs
https://dl.doubtnut.com/l/_xnTsAi3iX0Ab
https://dl.doubtnut.com/l/_B7Op4UUeR7iJ
https://dl.doubtnut.com/l/_O2sxZMjx2zh9


17. 

Watch Video Solution

∫
π / 3

π / 6
dx =

1

(1 + √tanx)

π

12

18. Q. 

Watch Video Solution

∫
π

0

(ecos2 x(cos3(2n + 1)xdx, n ∈ I

19. 

Watch Video Solution

∫
2π

0

dθ =
sin 2θ

a − b cos 2θ

20. Evaluate 

Watch Video Solution

∫
1

0
dx

log(1 + x)

1 + x2

https://dl.doubtnut.com/l/_O2sxZMjx2zh9
https://dl.doubtnut.com/l/_ne4AxnvwHfsA
https://dl.doubtnut.com/l/_ntFwRHOTCQ2y
https://dl.doubtnut.com/l/_hILvtUxmq70Z


21. 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

22. Evaluate the following: 

Watch Video Solution

∫
0

|cos x − sinx|dx

π

2

23. Evaluate the following:

Watch Video Solution

∫
2

− 2
(|x| + |x − 1|)dx

24. Prove that where [x]is the greatest

integer .

∫
b

a

{[x] + [ − x]}dx = a − b,

≤ x

https://dl.doubtnut.com/l/_ILTPe36EWaaP
https://dl.doubtnut.com/l/_t8azuuzT1vui
https://dl.doubtnut.com/l/_yhy8zdYRWiOu
https://dl.doubtnut.com/l/_unQbqNAW66tm


Watch Video Solution

25. Statement-I , Statement-II 

,  (where [.] denotes

greatest integer function) (1) Statement-I is true, Statement-II is true

Statement-II is a correct explanation for Statement-I (2) Statement-I is

true, Statement-II is true Statement-II is not a correct explanation for

Statement-I, (3) Statement-I is true, Statement-II is false. (4) Statment-I

is false, Statement-II is true.

Watch Video Solution

∫
9

0
[√x]dx = 13

∫
n2

0
[√x]dx =

n(n − 1)(4n + 1)

6
n ∈ N

26. Show that: , where 

denotes the integral part of .

Watch Video Solution

∫
x

0

[x]dx = [x] + [x](x − [x])
[x] − 1

2
[x]

x

https://dl.doubtnut.com/l/_unQbqNAW66tm
https://dl.doubtnut.com/l/_Eoj5Xfvcwdtm
https://dl.doubtnut.com/l/_p1iRjpgDhtxS
https://dl.doubtnut.com/l/_pIW7G5NyPCAs


27. The value of the integral is

Watch Video Solution

100π

∫

0

√1 − cos 2x  dx

28. Evaluate the following : 

Watch Video Solution

∫
π

0

dx

1 + sinx

29. Evaluate the following:

Watch Video Solution

∫
10π

0

|cos x|dx

30. Evaluate  where  and .

Watch Video Solution

∫
nπ+ t

0

(|cos x| + |sinx|)dx, nεN tε[0, π/2]

https://dl.doubtnut.com/l/_pIW7G5NyPCAs
https://dl.doubtnut.com/l/_L1Fu2BfO3P1N
https://dl.doubtnut.com/l/_jerDkNJEkd8e
https://dl.doubtnut.com/l/_cnCp5IlKUbkQ


31. 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

32. If  is a continuous function de�ned on  Then prove that

Watch Video Solution

f(x) [0,  2a].

∫
2a

0

f(x)dx = ∫
a

0

{f(x) + (2a − x)}dx

33. If  is an odd function, then  is an even

function.

Watch Video Solution

f(t) φ(x) = ∫
x

a

f(t)dx

https://dl.doubtnut.com/l/_O21tWDKbbYRH
https://dl.doubtnut.com/l/_cBgnFdpvV64L
https://dl.doubtnut.com/l/_xwu7AnUBfteR


34. 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.

Watch Video Solution

f(x) [ , ]
p

2

p

2

p, ∫
x

q

(t)dt

35. If  then prove that 

 where 

Watch Video Solution

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

∫
na

a

f(x)dx = (n − 1)∫
a

0

f(x)dx a > 0 and n ∈ N.

36. Evaluate: 

Watch Video Solution

∫
0

dx

π

2 sin 2x

sin4 x + cos4 x

https://dl.doubtnut.com/l/_irGArXwSUv10
https://dl.doubtnut.com/l/_rNdRAEceqNO4
https://dl.doubtnut.com/l/_KR1h8BskQ4fp


37. Let  be non-zero real numbers such that ; 

then the quadratic equation  has -

A. a)no root in(0,2)

B. b)at least one root in(1,2)

C. c)at least one root in(0,1)

D. d)two imaginary roots

Answer:

Watch Video Solution

a, b, c

∫
1

0
(1 + cos8 x)(ax2 + bx + c)dx = ∫

2

0
(1 + cos8 x)(ax2 + bx + c)dx

ax2 + bx + c = 0

38. If f(X) is continuous and then the value of 

dx is

A. 

n ∈ N

∫
2

− 2
{f(x) − f( − x)}x2ndx

nf(2)

https://dl.doubtnut.com/l/_QinU6dDhtzoh
https://dl.doubtnut.com/l/_2ix0tJ5iHgOO


B. 

C. 

D. none of these

Answer: C

Watch Video Solution

2n

0

39. An extremum value of  is :  (b)  (c) 1

(d) 2

A. a)maximum at x=1

B. b)maximum at x=2

C. c)minimum at x=1

D. d)minimum at x=2

Answer:

y = ∫
x

0
(t − 1)(t − 2)dt

5

6

2

3

https://dl.doubtnut.com/l/_2ix0tJ5iHgOO
https://dl.doubtnut.com/l/_FnyTc9YARHTp


Watch Video Solution

40. An AC voltage is given by . Then the mean value

of voltage calculated over time interval of T/2 seconds

A. a)

B. b)0

C. c)

D. d)none of these

Answer:

Watch Video Solution

E = E0
sin(2πt)

T

E0

E0

2π

41. If  then  equals  (b) 

  (d) 

A. a)

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)

https://dl.doubtnut.com/l/_FnyTc9YARHTp
https://dl.doubtnut.com/l/_pBgXt1XEUyTr
https://dl.doubtnut.com/l/_oPTYMNkFG2No


B. b)

C. c)

D. d)

Answer:

Watch Video Solution

g(x) − g(π)

g(x)g(π)

g(x)

g(π)

42. The value of  is

A. a)

B. b)

C. c)

D. d)0

Answer:

Watch Video Solution

∫
π

−π

dx
2x(1 + sinx)

1 + cos2 x

2π2

π2

2

π2

https://dl.doubtnut.com/l/_oPTYMNkFG2No
https://dl.doubtnut.com/l/_jAhDGmxuZxin


43. State whether the statements are true or false.If

Watch Video Solution

y = ∫
x

0

f(t)dt. Then = f(t).
dy

dt

44. State whether the statements are true or false.

Watch Video Solution

∫
0

= 0

π

2 dx

√sinx − √cos x

45. If then =_____.

Watch Video Solution

∫
a

0
{f(x) + f( − x)}dx = ∫

a

−a

ϕ(x)dx ϕ(x)

46. Evaluate: ∫
π

0

dx
cos x

(1 + sinx)2

https://dl.doubtnut.com/l/_jAhDGmxuZxin
https://dl.doubtnut.com/l/_xll142AfYp1V
https://dl.doubtnut.com/l/_3DPR1APu31Wc
https://dl.doubtnut.com/l/_NVxAhpGlqH8U
https://dl.doubtnut.com/l/_HSWps3AADhLw


Watch Video Solution

47. The value =____.

Watch Video Solution

∫
−

x2 sin− 1 xdx

π

4

π

4

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

(D) 

A. a)1/2

B. b)2n

C. c)

D. d)none of these

Answer:

Watch Video Solution

∫
π

0

xf(sinx)dx = A∫
0

f(sinx)dx

π

2

A
π

2
π 0

2π

π

2

https://dl.doubtnut.com/l/_HSWps3AADhLw
https://dl.doubtnut.com/l/_jG8gjp6nmwKs
https://dl.doubtnut.com/l/_BJVNDM5gXjn7


49. The value of is

A. 0

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

∫
0

sin 2x. log tanxdx

π

2

π

π

2

50. If , then =

A. a)

B. b)

C. c)

∫
1

0
dt = a

et

t + 1
∫

b

b− 1
dt

e− t

t − b − 1

ae− b

−ae− b

−be−a

https://dl.doubtnut.com/l/_f4zfWhcPKrl4
https://dl.doubtnut.com/l/_uAmzbcQXRDkx


D. d)none of these

Answer:

Watch Video Solution

51. Evaluate

Watch Video Solution

∫
−

dx

π

2

π

2

sin 2x

1 + cos3 x

52. If f is a continuous function on the interval  and there exists

some  then prove that .

Watch Video Solution

[a, b]

c ∈ (a, b) ∫
b

a

f(x)dx = f(c)(b − a)

53. If  equal to

Watch Video Solution

ln = ∫
e

1
(logx)

n
dx, thenln + nln− 1

https://dl.doubtnut.com/l/_uAmzbcQXRDkx
https://dl.doubtnut.com/l/_Tsl4r5aQ8qQZ
https://dl.doubtnut.com/l/_9CgKFMsEDeTl
https://dl.doubtnut.com/l/_yPQzjY4qqrMC


54. If f(x)= then evaluate 

Watch Video Solution

|x − 21| + |x − 1| ∫
2

− 2

f(x)dx.

55. If  and ,

then : 

Watch Video Solution

f(x) = f(4 − x), g(x) + g(4 − x) = 3 ∫
4

0

f(x)dx = 2

∫
4

0
f(x)g(x)dx =

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

that  is also periodic function with the same period.

Watch Video Solution

f(x) p

∫
x

a

f(t)dt

https://dl.doubtnut.com/l/_yPQzjY4qqrMC
https://dl.doubtnut.com/l/_3ynsOggNG9xx
https://dl.doubtnut.com/l/_shSx3CvVnCYW
https://dl.doubtnut.com/l/_sYjx9DJfVwgI


57. The value of  where  is the greatest integer

less than or equal to  is

Watch Video Solution

∫
2

0
x [x2 + 1 ] (dx), [x]

x

58. Let  be an

increasing function of , then a can take value(s)

Watch Video Solution

f(x) = [b2 + (a − 1)b + 2]x − ∫(sin2 x + cos4 x)dx

x ∈ R and b ∈ R

59. 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

https://dl.doubtnut.com/l/_TNNqKBw3t9w7
https://dl.doubtnut.com/l/_FRwyxx9hqr1P
https://dl.doubtnut.com/l/_rUvWNVn7OC32


60. If , them the value of the integral 

 in terms of  is given by

Watch Video Solution

1

∫

0

dt = α
sin t

1 + t

4π

∫

4π− 2

dt
sin t

2

4π + 2 − t
α

61. Evaluate: 

Watch Video Solution

∫
0

dx

π

2 sin2 x

sinx + cos x

62. The point of extremum of  is a

A. maximum at x=1

B. maximum at x=2

C. minimum at x=1

D. minimum at x=2

f(x) = ∫
x

0

(t − 2)2(t − 1)dt

https://dl.doubtnut.com/l/_NI5E1roDhpgA
https://dl.doubtnut.com/l/_wm4ZEBriTWiL
https://dl.doubtnut.com/l/_E98S1ukBg34c


Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_E98S1ukBg34c

