
MATHS

BOOKS - KC SINHA ENGLISH

PROPERTIES OF DEFINITE INTEGRALS - FOR BOARDS

Solved Examples

1. Evaluate , f(x) = 

Watch Video Solution

∫
1

− 1
f(x)dx {

1 − 2x x ≤ 0

1 + 2x x ≥ 0

2. Evaluate 

Watch Video Solution

∫
1

− 1
|x|dx

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_RRs3izjF6A7V
https://dl.doubtnut.com/l/_ql18ZtxLbsw5


3. Evaluate , where 

Watch Video Solution

∫
4

1
f(x)dx f(x) = |x − 1| + |x − 2| + |x − 3|

4. Find the value of 

Watch Video Solution

∫
2π

0
|sinx|dx

5. Evaluate 

Watch Video Solution

∫
2π

0

|cos x|dx

6. Evaluate 

Watch Video Solution

∫
0

|x cos πx|dx

3
2

https://dl.doubtnut.com/l/_TVdHuZyhE3ZH
https://dl.doubtnut.com/l/_5370eCju09jH
https://dl.doubtnut.com/l/_L8LaUg5zagoV
https://dl.doubtnut.com/l/_FkWSy7Kjrsgj
https://dl.doubtnut.com/l/_k0YmnlsdO0cC


7. The integral 
 denotoes the greatest

integer function, equals ...........

Watch Video Solution

∫
1 .5

0
[x2]dx, where[.]

8. The value of 
 is
 
 b. 
 c. 
 d.

none of these

Watch Video Solution

∫
π / 2

0
dx

√cos x

√cos x + √sinx
π/2 π/4 0

9. Evaluate


Watch Video Solution

∫
π

6

π

3

dx

1 + √tanx

10. Evaluate :
∫
0

log(1 + tanx)dx.

π

4

https://dl.doubtnut.com/l/_k0YmnlsdO0cC
https://dl.doubtnut.com/l/_gQKJRggvKS6N
https://dl.doubtnut.com/l/_t3j0PXizNGW9
https://dl.doubtnut.com/l/_S0ZrVKdoms61


Watch Video Solution

11. Evaluate the following integral:

Watch Video Solution

∫
1

0

dx
log(1 + x)

1 + x2

12. If k is an integer, evaluate 

Watch Video Solution

∫
π

0

dx
sin 2kx

sinx

13. Evaluate 

Watch Video Solution

∫
π / 2

0

dx
sinx − cos x

1 + sinx ⋅ cos x

14. Evaluate: 

Watch Video Solution

∫
π / 2

0

dx
x

sinx + cos x

https://dl.doubtnut.com/l/_S0ZrVKdoms61
https://dl.doubtnut.com/l/_pnf1heHizAbx
https://dl.doubtnut.com/l/_4xeASUOqOjF1
https://dl.doubtnut.com/l/_eg7IHjwv98DS
https://dl.doubtnut.com/l/_KGIQ5QsKJqLY


15. Evaluate 

Watch Video Solution

∫
0

log sinxdx

π

2

16. Evaluate: 

Watch Video Solution

∫
π / 2

0
(2 log sinx − log sin 2x)dx

17. Evaluate 

Watch Video Solution

∫
π / 2

0

sin2 xdx

sinx + cos x

18. Show that 
 if f and g defined as 


and 

∫0af(x)g(x)dx = 2∫0af(x)dx

f(x)  =  f(a − x) g(x)  + g(a − x) =  4

https://dl.doubtnut.com/l/_KGIQ5QsKJqLY
https://dl.doubtnut.com/l/_MTScaEn0Loe2
https://dl.doubtnut.com/l/_t57jJRtMOHNG
https://dl.doubtnut.com/l/_1BtfsSquMBxW
https://dl.doubtnut.com/l/_dJz2LuXYOkcp


Watch Video Solution

19. Prove that 

Watch Video Solution

∫
0

sin 2x log tanxdx = 0

π

2

20. Prove
that:


Watch Video Solution

∫
2π

0

dx
x sin2n x

sin2n + cos2n x

21. Evaluate:
`int_0^pi(x dx)/(1+cosalphasinx),w h e r e0

Watch Video Solution

22. Evaluate: ∫
π

0

dx
x

a2 cos2 x + b2 sin2 x

https://dl.doubtnut.com/l/_dJz2LuXYOkcp
https://dl.doubtnut.com/l/_hnCutMqYjR1B
https://dl.doubtnut.com/l/_B3ZTjw1zdo45
https://dl.doubtnut.com/l/_8O8ntqteV4Vd
https://dl.doubtnut.com/l/_kv1ZepUSg6Rk


Watch Video Solution

23. Find 

Watch Video Solution

∫
1

− 1

x|x|dx

24. Evaluate: 

Watch Video Solution

∫
a

−a

 √  dx 
a − x

a + x

25. Evaluate:
 
(ii)


Watch Video Solution

∫
π / 4

π / 3
x3 sin4 xdx ∫

a

a

√ dx
a − x

a + x

26. Prove that ∫
1

− 1

log( )
20

dx = 0
2 − x

2 + x

https://dl.doubtnut.com/l/_kv1ZepUSg6Rk
https://dl.doubtnut.com/l/_QbmOU57bmbag
https://dl.doubtnut.com/l/_pNFrq24W4BTH
https://dl.doubtnut.com/l/_qXwVLjbvONn8
https://dl.doubtnut.com/l/_evEqaXe52PNW


Watch Video Solution

27. Choose the correct answer
 The Value of


is
(A) 0 (B)
2 (C) p (D) 1

Watch Video Solution

∫ (x3 + x cos x + tan5 x + 1)dx
−π

2

π

2

28. Evaluate:


Watch Video Solution

∫
π / 4

π / 4
dx

x + π/4

2 − cos 2x

29. Evaluate  as the limit of a sum.

Watch Video Solution

∫
3

1

(2x + 3)dx

30. Evaluate  as the limit of a sum.∫
1

0
exdx

https://dl.doubtnut.com/l/_evEqaXe52PNW
https://dl.doubtnut.com/l/_WDDSVxaO96Jr
https://dl.doubtnut.com/l/_ef6OeespJyE4
https://dl.doubtnut.com/l/_RFnrDfLAhtlN
https://dl.doubtnut.com/l/_2fvv0XCHrCoD


Exercise

Watch Video Solution

31. Evaluate: 

Watch Video Solution

∫
π / 2

0

sinx dx

1. Evaluate the following: 

Watch Video Solution

∫
2

− 2
|x|dx

2. Evaluate the following: 

Watch Video Solution

∫
5

1

|x − 4|dx

https://dl.doubtnut.com/l/_2fvv0XCHrCoD
https://dl.doubtnut.com/l/_QW9tOcZM8uiG
https://dl.doubtnut.com/l/_UqR0fJqNFqIm
https://dl.doubtnut.com/l/_obdmfOeBP5Wv
https://dl.doubtnut.com/l/_XbZTVLz9IjK0


3. Evaluate the following: 

Watch Video Solution

∫
2

0
|x − 3|dx

4. Evaluate the following: 

Watch Video Solution

∫
2

− 1
|2x − 1|dx

5. Evaluate the following: 

Watch Video Solution

∫
1

− 1

(|x| + |x − 1|)dx

6. Evaluate the following integral:


Watch Video Solution

∫
4

− 4
|x + 2|dx

https://dl.doubtnut.com/l/_XbZTVLz9IjK0
https://dl.doubtnut.com/l/_bbhQxbGluq55
https://dl.doubtnut.com/l/_8Z0dI7JaQZ1r
https://dl.doubtnut.com/l/_Dg1qgDq3jTal
https://dl.doubtnut.com/l/_kx4Y4KkqGpvA


7. Evaluate the following integral: 

Watch Video Solution

∫
3

− 3
|x + 1|dx

8. Evaluate the following integral: 

Watch Video Solution

∫
3

0

|3x − 1|dx

9. Evaluate the following integral: 

Watch Video Solution

∫
2

− 2
|x + 1|dx

10. Evaluate the following: 

Watch Video Solution

∫
2

− 2

|2x + 3|dx

https://dl.doubtnut.com/l/_kx4Y4KkqGpvA
https://dl.doubtnut.com/l/_bSQnOsa1NEQD
https://dl.doubtnut.com/l/_ZTvEekgyZu7A
https://dl.doubtnut.com/l/_qnNUqP21zBZi
https://dl.doubtnut.com/l/_3JkikuIcQehr


11. Evaluate the following: 

Watch Video Solution

∫
8

0

|x − 5|dx

12. Evaluate  where 

Watch Video Solution

∫
4

1
f(x)dx,

f(x) = |x − 1| + |x − 2| + |x − 3|.

13. Evaluate 

Watch Video Solution

∫
2

− 1

∣∣x
3 − x∣∣dx

14. Evaluate : 

Watch Video Solution

∫
0

− 5
[|x| + |x + 2| + |x + 5|]dx

https://dl.doubtnut.com/l/_3JkikuIcQehr
https://dl.doubtnut.com/l/_1BKQrICLWnos
https://dl.doubtnut.com/l/_ApCKDreKMMwm
https://dl.doubtnut.com/l/_P4Xwl9c6SrUh


15. Evaluate the following integral: 

Watch Video Solution

∫
π / 4

−π / 4
|tanx|dx

16. Evaluate the following: 

Watch Video Solution

∫
0

|cos x − sinx|dx

π

2

17. Evaluate , where 

Watch Video Solution

∫
4

1
f(x)dx f(x) = {

2x + 8 1 ≤ x ≤ 2

6x 2 ≤ x ≤ 4

18. Evaluate the following integral: 

Watch Video Solution

∫
π / 2

−π / 2
(sin|x| + cos|x|)dx

https://dl.doubtnut.com/l/_KMrBRA5G9YSl
https://dl.doubtnut.com/l/_xavt3ob5Wudp
https://dl.doubtnut.com/l/_Mvq5j1PVyyIN
https://dl.doubtnut.com/l/_ggNx98pqJv4E


19. Evaluate 

Watch Video Solution

∫
3.5

0.2
[x]dx

20. Evaluate the following: 

Watch Video Solution

∫
0

dx

π

2 cos x

cos x + sinx

21. Evaluate the following integral: 

Watch Video Solution

∫
π / 2

0
dx

1

1 + tanx

22. Evaluate the following: 

Watch Video Solution

∫
0

log tanxdx

π

2

https://dl.doubtnut.com/l/_4I7uEa0F9kOa
https://dl.doubtnut.com/l/_e5YtxFFog2BY
https://dl.doubtnut.com/l/_Bj9n6Hph0REy
https://dl.doubtnut.com/l/_JY83jGbtM7QM
https://dl.doubtnut.com/l/_BatrtXxaXlBp


23. Evaluate the following integral:

Watch Video Solution

∫
π

0

dx
x tanx

secx cos ec x

24. Evaluate the following: 

Watch Video Solution

∫
0

dx

π

2 √tanx

1 + √tanx

25. Prove that 

Watch Video Solution

∫
π

0
x sin6 x cos4 xdx = ∫

π

0
sin6 x cos4 xdx

π

2

26. Prove
that:


Watch Video Solution

∫
π / 2

0
log|tanx + cot x|dx = π(log)e2

https://dl.doubtnut.com/l/_BatrtXxaXlBp
https://dl.doubtnut.com/l/_WQAZrJvupw1B
https://dl.doubtnut.com/l/_1SH5e56YcdvP
https://dl.doubtnut.com/l/_tn275xPwWiVH
https://dl.doubtnut.com/l/_hvfLUtXi47yb


27. By using the properties of definite integrals, evaluate the

integrals

Watch Video Solution

∫0
π

2
cos5 xdx

sin5 + cos5 x

28. 

Watch Video Solution

∫
0

dx

π

2 3√cos x

3√cos x + 3√sinx

29. about to only mathematics

Watch Video Solution

30. 
 
 (2) 
 (3) 


 
(5) 6

Watch Video Solution

∫
2π

0

(sin3 x + 2ln|sinx| + tan5 x)dx = π ln 2 −π ln 2

−4π ln 2 4π ln 2 π ln 2

https://dl.doubtnut.com/l/_hvfLUtXi47yb
https://dl.doubtnut.com/l/_hQGsAaj0Wc8x
https://dl.doubtnut.com/l/_z8fPh8LxDNH3
https://dl.doubtnut.com/l/_qFpqeZMqpmyU


Watch Video Solution

31. evaluate: 

Watch Video Solution

∫
0

dx

π

2 sin x
3
2

sin x + cos x
3
2

3
2

32. Evaluate the following integral: 

Watch Video Solution

∫
π / 2

0
dx

√cot x

√cot x  + √tanx

33. Evaluate the definite
integrals


Watch Video Solution

∫0π dx
x tanx

secx + tanx

34. Prove that 

Watch Video Solution

∫
2a

0

dx = a
f(x)

f(x) + f(2a − x)

https://dl.doubtnut.com/l/_qFpqeZMqpmyU
https://dl.doubtnut.com/l/_YXwfOvlIIvPN
https://dl.doubtnut.com/l/_Ua1Dba6pBdsD
https://dl.doubtnut.com/l/_7vYjteVucFxI
https://dl.doubtnut.com/l/_Mw1CDxLc0c1R


35. Prove that 

Watch Video Solution

∫
1

0
tan− 1( )dx = 0

2x − 1

1 + x − x2

36. Prove that .

Watch Video Solution

∫
a

0
f(x)g(a − x)dx = ∫

a

0
g(x)f(a − x)dx

37.  are continuous in 

. Then prove that .

Watch Video Solution

f, g, h

[0, 1], 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/_Mw1CDxLc0c1R
https://dl.doubtnut.com/l/_JEVhDYCmWp1A
https://dl.doubtnut.com/l/_3gRxGLK2S4Yd
https://dl.doubtnut.com/l/_cCQW7D2cQt8Z


38. Prove
that: 

Watch Video Solution

∫
π

0
dx =

x

1 − cosα sinx

π(π − α)

sinα

39. Find 

Watch Video Solution

∫
1

− 1
x5ex

8

dx

40. Find 

Watch Video Solution

∫
π

−π

sin5 x cos xdx

41. Find 

Watch Video Solution

∫
1

− 1
xe−x2 tan2 xdx

https://dl.doubtnut.com/l/_NoGt1sXNlcSe
https://dl.doubtnut.com/l/_yDUYeYJZFPQx
https://dl.doubtnut.com/l/_PIpPmtdq5YoQ
https://dl.doubtnut.com/l/_hPBmz2pldNT2
https://dl.doubtnut.com/l/_vijsgmNKMbRw


42. Prove that 

Watch Video Solution

∫
a

−a

xf(x4)dx = 0

43. Prove that 

Watch Video Solution

∫
2

− 2
f(x4)dx = 2∫

2

0
f(x4)dx

44. Evaluate 

Watch Video Solution

∫
1

− 1

e |x |dx

45. Evaluate


Watch Video Solution

∫ − 11 sin5 x cos4 xdx

https://dl.doubtnut.com/l/_vijsgmNKMbRw
https://dl.doubtnut.com/l/_eCUCTPZxV2ZP
https://dl.doubtnut.com/l/_lNCllZuYfIut
https://dl.doubtnut.com/l/_ItZ6oJfYIACJ
https://dl.doubtnut.com/l/_zU22tcD6H4In


46. Prove that


Watch Video Solution

∫ − 11x17 cos4 xdx = 0

47. Evaluate : 

Watch Video Solution

∫
−

sin2 xdx

π

2

π

2

48. Evaluate 

Watch Video Solution

∫
1

− 1
log( )dx

3 − x

3 + x

49. Evaluate the following integral:

Watch Video Solution

∫
π / 2

−π / 2
log( )dx

2 − sinx

2 + sinx

https://dl.doubtnut.com/l/_zU22tcD6H4In
https://dl.doubtnut.com/l/_SrEAdSJySohj
https://dl.doubtnut.com/l/_z5dtujEeFW22
https://dl.doubtnut.com/l/_jMUSIXjdZkGR
https://dl.doubtnut.com/l/_G5kK9GQZnuZC


50. Evaluate


Watch Video Solution

∫ sin2 xdx

π

4

− π

4

51. Evaluate as limit of sums: 

Watch Video Solution

∫
2

0

xdx

52. Evaluate the following
 definite integrals as limit of sums.

Watch Video Solution

∫
5

0
(x + 1)dx

53. Evaluate
the following integrals as limit of sums: 

(ii)


Watch Video Solution

∫
2

0

(x + 4)dx

∫
2

0

(2x + 1)dx

https://dl.doubtnut.com/l/_G5kK9GQZnuZC
https://dl.doubtnut.com/l/_D9wlI8Fduxnd
https://dl.doubtnut.com/l/_bjIjnrqpNnyz
https://dl.doubtnut.com/l/_shsaL5Jd8JOp


54. Evaluate as limit of sums: 

Watch Video Solution

∫
4

2
(2x − 1)dx

55. Evaluate as limit of sums: 

Watch Video Solution

∫
3

1
(2x + 1)dx

56. Evaluate the following
 definite integrals as limit of sums.

Watch Video Solution

∫abxdx

57. Evaluate the following integrals as limit of sum: ∫
2

1
x2dx

https://dl.doubtnut.com/l/_shsaL5Jd8JOp
https://dl.doubtnut.com/l/_jI6qhvoQT8tm
https://dl.doubtnut.com/l/_Ikicf5BYljyZ
https://dl.doubtnut.com/l/_BNuuXyh8ZshG
https://dl.doubtnut.com/l/_14o6DEPz6rlo


Watch Video Solution

58. Evaluate the following definite
 integrals as limit of sums.

Watch Video Solution

∫23x2dx

59. Evaluate the following integrals as limit of sum: 

Watch Video Solution

∫
2

0
(x2 + 1)dx

60. 

Watch Video Solution

∫
2

0

(x2 + 3)dx

61. Evaluate the following integrals as limit of sum: ∫
2

1

(x2 − 1)dx

https://dl.doubtnut.com/l/_14o6DEPz6rlo
https://dl.doubtnut.com/l/_NMBasUUPCtzU
https://dl.doubtnut.com/l/_FWzIU3vXTpcf
https://dl.doubtnut.com/l/_0r3aKv7Ofudw
https://dl.doubtnut.com/l/_Q9HmzdRKLT9i


Watch Video Solution

62. Evaluate as limit of sums: 

Watch Video Solution

∫
3

0
(2x2 + 3x + 5)dx

63. Evaluate as limit of sums: 

Watch Video Solution

∫
2

0

x3dx

64. Evaluate the following integrals as limit of sum: 

Watch Video Solution

∫
2

0

exdx

65. Evaluate as limit of sums: ∫
3

1
e−xdx

https://dl.doubtnut.com/l/_Q9HmzdRKLT9i
https://dl.doubtnut.com/l/_HI4VrSrBr0vw
https://dl.doubtnut.com/l/_z5XIJUrdqR8J
https://dl.doubtnut.com/l/_MvfLUL1t9a0z
https://dl.doubtnut.com/l/_pCK15MzCD73d


Watch Video Solution

66. Evaluate:
 
using limit of sum

Watch Video Solution

∫
b

a

exdx

67. Evaluate as limit of sums: 

Watch Video Solution

∫
1

0

e2 − 3xdx

68. Evaluate as limit of sums: 

Watch Video Solution

∫
4

2
2xdx

69. Evaluate as limit of sums: ∫
b

a

emxdx

https://dl.doubtnut.com/l/_pCK15MzCD73d
https://dl.doubtnut.com/l/_cHSxeCTfVjbN
https://dl.doubtnut.com/l/_1Txtpq4w1fgr
https://dl.doubtnut.com/l/_N9lI5sBNJ6mc
https://dl.doubtnut.com/l/_4HPxmekUYDfc


Watch Video Solution

70. Evaluate the following integrals as limit of sum: 

Watch Video Solution

∫
π / 2

0
cos x dx

https://dl.doubtnut.com/l/_4HPxmekUYDfc
https://dl.doubtnut.com/l/_mLtxrnqqTjzN

