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MATHS

BOOKS - KC SINHA MATHS (HINGLISH)

PROPERTIES OF DEFINITE INTEGRALS - FOR BOARDS

Solved Examples

1 1 — 2
1. Evaluate/ f(a:)da:,{ v
~1

1 + 2z =z

IV IA
o

o Watch Video Solution

1
2.Evaluate / |z |dx
~1

o Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_vEX934YcZSVq
https://dl.doubtnut.com/l/_ZgBfxQdJV3MG

4
3. Evaluate/ f(z)dz,where f(z) = |z — 1| + |z — 2| + |z — 3]
1

o Watch Video Solution

2m
4.Find the value of/ |sinz|dx
0

o Watch Video Solution

27
5.Find the value of/ |cos z|dz
0

o Watch Video Solution

2
6. Evaluate / |z cos mx|dz
0

o Watch Video Solution



https://dl.doubtnut.com/l/_otxYmde1X4UK
https://dl.doubtnut.com/l/_NCB7m7qntZxj
https://dl.doubtnut.com/l/_3iC5ijxIznD9
https://dl.doubtnut.com/l/_BHa7Ju7EOJKP
https://dl.doubtnut.com/l/_TTDPXV6DemtD

15
7. / [w2]dw, where [.] denotes the greatestinteger function,
0

equals

o Watch Video Solution

3 \/COS & p
T
0 +/cosx + vsinzx

8. Evaluate

° Watch Video Solution

T T dx

9, Evaluate /———
31+ vtanx

° Watch Video Solution

10. Evaluate : / ' log(1 + tanz)dz-
0

o Watch Video Solution



https://dl.doubtnut.com/l/_TTDPXV6DemtD
https://dl.doubtnut.com/l/_2ei5aBPRSPo9
https://dl.doubtnut.com/l/_6ta5KXZHznWb
https://dl.doubtnut.com/l/_KoubF2ZaJnK6

HMog(1 + z
11. Evaluate / Mda:
0 1+ 2

o Watch Video Solution

. i T sin2kx
12.If k is an integer, evaluate -
o Ssinz

o Watch Video Solution

2 sinx — CoST
13. Evaluate - dzx
o l-+sinzcosz

o Watch Video Solution

14. EvaIuate/ - dz
o SInx + cosx

o Watch Video Solution



https://dl.doubtnut.com/l/_kD9TZY5ysazY
https://dl.doubtnut.com/l/_mG2mTe207foy
https://dl.doubtnut.com/l/_qoWZBCx7pgX7
https://dl.doubtnut.com/l/_M7MQCCwRM0a8
https://dl.doubtnut.com/l/_pAcMWtSGYEiT

s

15. Evaluate/zlogsin:cd:c
0

° Watch Video Solution

s

16. Evaluate / : (2logsinz — logsin 2z)dx
0

o Watch Video Solution

s .. 92
2 sin“ x

17. Evaluate/ dz

0

sinx + cosx

o Watch Video Solution

18. Show that /Oaf(a:)g(x)da: = 2/0af(a:)da: if f and g defined as

flz) = fla—=z)andg(z) +gla—2z)= 4

o Watch Video Solution



https://dl.doubtnut.com/l/_pAcMWtSGYEiT
https://dl.doubtnut.com/l/_cA0fg6wrwFQk
https://dl.doubtnut.com/l/_Aa1TF9mA666f
https://dl.doubtnut.com/l/_Lb1E2eSx2XrN
https://dl.doubtnut.com/l/_Mk2OCLXcwKab

19. Prove that /  sin 2z logtanxdx = 0
0

o Watch Video Solution

2T rsin? g
20. Prove that: / > dz
0 sin“” + cos?" g

o Watch Video Solution

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

o Watch Video Solution

vy
22, Evaluate: / T dx
0

a2cos?z + B2sin’z

o Watch Video Solution



https://dl.doubtnut.com/l/_Mk2OCLXcwKab
https://dl.doubtnut.com/l/_5hii4w9hl21F
https://dl.doubtnut.com/l/_8XloSZBvyiQe
https://dl.doubtnut.com/l/_YABpTMI7iSGV

1
23.Find / z|x|dx
~1

o Watch Video Solution

¢ Ja—=x
24. Evaluate: / dz
—a a—+x

o Watch Video Solution

i 3 .. 4
25. Evaluate z’sin” zdx

s
4

o Watch Video Solution

1 9 2\20
26. Prove that/ log( ) de =0
1 2 + XL

o Watch Video Solution



https://dl.doubtnut.com/l/_m9LSrNrO3v5C
https://dl.doubtnut.com/l/_w6ssjZiGjP8c
https://dl.doubtnut.com/l/_QfjAU38Thx2B
https://dl.doubtnut.com/l/_75zZoRuwo5Ge
https://dl.doubtnut.com/l/_ypO5NIjjd3fI

27. Choose the correct answer The Value

— T T 3 5 .
/TE(J: + zcosx + tan’ = + 1)dx is(A)O(B)2(C)p (D)1

of

o Watch Video Solution

T4 x4 w/4
28. Evaluate: / —dx
x/4 2 —COS2x

o Watch Video Solution

3
29. Evaluate / (22 4 3)dz as the limit of a sum.
1

o Watch Video Solution

3
30. Evaluate/ (m2 — 2z + 2) dz as limit of a sum.
0

o Watch Video Solution



https://dl.doubtnut.com/l/_ypO5NIjjd3fI
https://dl.doubtnut.com/l/_SUdzDadx0mUD
https://dl.doubtnut.com/l/_x0G0JudK1lMR
https://dl.doubtnut.com/l/_GgAnM5YGmbwr
https://dl.doubtnut.com/l/_hV5ggw1BC5Fl

3
31. Evaluate / z3dx as the limit of a sum.
1

o Watch Video Solution

1
32. Evaluate / e*dx as the limit of a sum.
0

° Watch Video Solution

33. Evaluate / ’ (w + e2m)da: as the limit of a sum.
0

o Watch Video Solution

™

34.Integrate from the first principles / sinzdz
0

o Watch Video Solution



https://dl.doubtnut.com/l/_hV5ggw1BC5Fl
https://dl.doubtnut.com/l/_w9N0gjJ0zFVZ
https://dl.doubtnut.com/l/_JVYtEwGEfXHP
https://dl.doubtnut.com/l/_BagPkGOXTkW1

Exercise
2

1.Eva|uatethefo||owing:/ |z |dx
—2

° Watch Video Solution

5
2. Evaluate the following: / |z — 4|dz
1

o Watch Video Solution

2
3. Evaluate the following: / |z — 3|dz
0

o Watch Video Solution

2

4. Evaluate the following: / 2z — 1|dx
1

o Watch Video Solution



https://dl.doubtnut.com/l/_nCj3keT1AsiF
https://dl.doubtnut.com/l/_6ttrLY78Xfth
https://dl.doubtnut.com/l/_bqCh3iNjmVC2
https://dl.doubtnut.com/l/_iT7TPbSc8krl

1
5. Evaluate the following:/ (lz| + |z — 1])dz
-1

o Watch Video Solution

4
6. Evaluate the following: / |z + 2|dz
4

o Watch Video Solution

3

7. Evaluate the following: / |z + 1|dz
-3

° Watch Video Solution

3
8. Evaluate the following: / |3z — 1|dz
0

o Watch Video Solution



https://dl.doubtnut.com/l/_iT7TPbSc8krl
https://dl.doubtnut.com/l/_r4GeIxW2XyXb
https://dl.doubtnut.com/l/_tNBhAU786no1
https://dl.doubtnut.com/l/_2vD4JHTkZ4Qp
https://dl.doubtnut.com/l/_2rUSTPwzREof

2

9. Evaluate the following: / |z + 1|dz
—2

o Watch Video Solution

2

10. Evaluate the following: / 12z + 3|dx
2

o Watch Video Solution

8
11. Evaluate the following: / |z — 5|dz
0

° Watch Video Solution

4
12. Evaluate / f(z)dez,
1

flz) =z =1 + [z = 2[ + [z — 3],

where

° Watch Video Solution



https://dl.doubtnut.com/l/_2rUSTPwzREof
https://dl.doubtnut.com/l/_5r3OAOYcowMU
https://dl.doubtnut.com/l/_xYNboazrz04f
https://dl.doubtnut.com/l/_iD4Lqxxl9drT
https://dl.doubtnut.com/l/_xCJjbl5aSJ5z

2
13. Evaluate/ ':c3 - a:'d:c
-1

o Watch Video Solution

0
1. EvaIuate:/ e+ o+ 2 + |z + 5||de
-5

o Watch Video Solution

w/4
15. Evaluate the following integral: / |tanz|dx
-7 /4

o Watch Video Solution

2
16. Evaluate the following:/ |cos x — sinz|dx
0

o Watch Video Solution



https://dl.doubtnut.com/l/_xCJjbl5aSJ5z
https://dl.doubtnut.com/l/_Vi3bnCi5ye9s
https://dl.doubtnut.com/l/_Ngekcn1zlIJl
https://dl.doubtnut.com/l/_TU9C0En8LYFW
https://dl.doubtnut.com/l/_QCAUrDkihshJ

4
17. Evaluate/ f(z)dz, where f(z) = {ﬁx
1

2 +8 1<«

2<z

IA A

o Watch Video Solution

s

18. Evaluate / : (sin|z| + cos|z|)dz

o Watch Video Solution

3.5

19. Evaluate / [z|dx
0.2

o Watch Video Solution

Cos T

3
20. Evaluate the following: / —dzx
o COSx + sinx

o Watch Video Solution



https://dl.doubtnut.com/l/_QCAUrDkihshJ
https://dl.doubtnut.com/l/_4u6uDazpEIcU
https://dl.doubtnut.com/l/_uEXMo3mGT8Yd
https://dl.doubtnut.com/l/_OY7yNvcezIPI
https://dl.doubtnut.com/l/_Fi6AcsXP6h5E

s

) 2 dz
21. Evaluate the following: _—
o l-+tanz

o Watch Video Solution

™

22. Evaluate the following: / ’ logtan xzdx
0

o Watch Video Solution

rtanx

s
23. Evaluate the following: / —dx
0 SEecIT cosect

° Watch Video Solution

3 Jitanz d
—dx
o 1+ +/tanx

24. Evaluate the following:

° Watch Video Solution



https://dl.doubtnut.com/l/_4eyxN1ThRsXk
https://dl.doubtnut.com/l/_dvsP3G6XJVqD
https://dl.doubtnut.com/l/_SLP21mjqMHok
https://dl.doubtnut.com/l/_OLocsOTKmYFo
https://dl.doubtnut.com/l/_UPDLw0aTOOMJ

™ ™
T
25. Prove that / z sin® z cos? zdz = 5/ sin® z cos? zdz
0 0

° Watch Video Solution

w/2
26. Prove that: / log/tanz + cot z|dz = 7(log)_2
0

o Watch Video Solution

z 5
2 cos® x
27. / 3 dx
0 sin’x + cos®x

o Watch Video Solution

dx

28, / 3 v/cos x
0

Ycosx + /sinz

o Watch Video Solution



https://dl.doubtnut.com/l/_UPDLw0aTOOMJ
https://dl.doubtnut.com/l/_Qy4Ym58mnTQo
https://dl.doubtnut.com/l/_CzUVCEkH8lfU
https://dl.doubtnut.com/l/_tvIWTsMWFnFR

dx

29/% v/sinx
Jo V/sinz + y/cos x

o Watch Video Solution

I .. 3
2 sin® x
30. / 3 dzx
0 sin’z + cosdzx

o Watch Video Solution

™
z sin? x
31. / - - dx
0 sin? ¢ + cos2 x

o Watch Video Solution

[SIE]

v/cot x

32. dxr =
0 +/tanz + 4/cotx

o Watch Video Solution



https://dl.doubtnut.com/l/_AWmjXRc38An3
https://dl.doubtnut.com/l/_60cYvnBwGDPv
https://dl.doubtnut.com/l/_gLjIdwVwRB0Z
https://dl.doubtnut.com/l/_MzuGueehuzdo
https://dl.doubtnut.com/l/_8qoGmyZp7Rry

g rtanz
33. dz
o Ssecw + tanzx

o Watch Video Solution

2 f(=)

34. Prove that dr = a
o f(z)+ f(2a —z)

o Watch Video Solution

35. DEFINITE INTEGRAL | INTRODUCTION OF DEFINITE INTEGRATION,
EVALUATION OF DEFINITE INTEGRALS, DEFINITE INTEGRATION BY
TYPICAL SUBSTITUTION, PROPERTIES OF DEFINITE INTEGRALS |

Fundamental Theorem of Definite Integration,

b 4 . .
Af(x)da::qb(b)—qﬁ(a), Examples: /23;2—de, Definite

1
2
integration by substitution, Examples: /sin_l( ? )da:,
0 1+ 22

Property 1: Integration is independent of the change of variable.

b b
/ f(z)dz :/ f(t)dt, Property 2: If the limits of a definite


https://dl.doubtnut.com/l/_8qoGmyZp7Rry
https://dl.doubtnut.com/l/_gkPuidljTP1g
https://dl.doubtnut.com/l/_BsmJhAbJVHJq

integral are  interchanged then its value changes.

b a
/ f(z)dz = —/ f(z)dz, Property 3:
a b

b c b
/ f(z)dz :/ f(x)da:—i—/ f(z)dz, Property 4: If f(z) is a
continuous function on a, b] then

/abf(:c)das = /abf(a+b—a:)dx

o Watch Video Solution

Lo 221
36. Prove that tan —|dz =0
0 14+ 2z — 22

° Watch Video Solution

37. Prove that/o f(z)g(t — z)dx = /0 9(z) f(t — z)dz

o Watch Video Solution



https://dl.doubtnut.com/l/_BsmJhAbJVHJq
https://dl.doubtnut.com/l/_NlgGN6p9NzW3
https://dl.doubtnut.com/l/_pyNOjg1LuICN

38. f,aq,h, are continuous in
[0) a]) f(a - 213) = f(iU), g(a’ - 213) = = g(.’B), 3h(w) - 4h(a - ZII) = 5.

Then prove that /Oaf(a:)g(zc)h(a:)da: =0

° Watch Video Solution

i x m(m — a)
39. Prove that: —dr = ————=
o l—cosasinz sin o

° Watch Video Solution

1
40. Find / 5 dx
-1

o Watch Video Solution

iy
41.Find / sin® z cos zdzx

-

| o Watch Video Solution


https://dl.doubtnut.com/l/_OaFPHz9wZ4sg
https://dl.doubtnut.com/l/_wLALrEjRgEDr
https://dl.doubtnut.com/l/_iSdajKBwaoDP
https://dl.doubtnut.com/l/_9UzEKKduckSK

1
42.Find / re T tan’z g,
-1

o Watch Video Solution

43. Prove that/ a:f(x4)d:c =0

o Watch Video Solution

2

44, Prove that/ f(a:4)d:c = 2/2f(334)d33
0

-2

o Watch Video Solution

1
45, Evaluate / el dg
-1

o Watch Video Solution



https://dl.doubtnut.com/l/_9UzEKKduckSK
https://dl.doubtnut.com/l/_rjjbqlFvD51j
https://dl.doubtnut.com/l/_sBmnhfI4Mfzb
https://dl.doubtnut.com/l/_lwDrLLCLlkSv
https://dl.doubtnut.com/l/_dCoHeTGnW0ZF

1
46. Find / sin® z cos* zdz
1

o Watch Video Solution

1
47./ 2 cos*zdz = 0
-1

° Watch Video Solution

2
48, Evaluate/ sin® zdzx

_r
2

o Watch Video Solution

! 33—z
49, Evaluate log dx
-1 3 +x

° Watch Video Solution



https://dl.doubtnut.com/l/_dCoHeTGnW0ZF
https://dl.doubtnut.com/l/_WaSMS9DnZEOi
https://dl.doubtnut.com/l/_enz3OOvU4jZR
https://dl.doubtnut.com/l/_VIpeWMLGYyLH
https://dl.doubtnut.com/l/_Ju74N3ExDcTA

3 2 —sinz
50. Evaluate/ 10g(—,>dw
2 +sinx

SIE]

o Watch Video Solution

51.Evaluate [—— —sin? zd
. Evaluate TZSIII:B L

° Watch Video Solution

2
52. Evaluate as limit of sums: / zdzx
0

o Watch Video Solution

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

/)5(3: + 1)dx

o Watch Video Solution



https://dl.doubtnut.com/l/_EtxWOEaeRmyW
https://dl.doubtnut.com/l/_81ZICZfOMvyR
https://dl.doubtnut.com/l/_PmOamu2NWXKx
https://dl.doubtnut.com/l/_M5xnCTlIJHvX

2
54. Evaluate the following integrals as limit of sums: / (z + 4)dz
0

2
(ii)/ (22 + 1)da
0

o Watch Video Solution

2
55. Evaluate as limit of sums: / (z + 3)dz
0

o Watch Video Solution

1

56. Evaluate as limit of sums: / (z + 3)dz
~1

o Watch Video Solution

4
57. Evaluate as limit of sums: / (2z — 1)dx
2

o Watch Video Solution



https://dl.doubtnut.com/l/_eZpa7iFDeZi4
https://dl.doubtnut.com/l/_6sL352ENRbSD
https://dl.doubtnut.com/l/_Ex9knhPh0I8O
https://dl.doubtnut.com/l/_NSpfL0ZPGdoo

2
58. Evaluate as limit of sums: / (2z + 1)dz
0

° Watch Video Solution

3
59. Evaluate as limit of sums: / (2z + 1)dz
1

o Watch Video Solution

b
60. Evaluate as limit of sums: / zdzx
a

° Watch Video Solution

1
61. Evaluate the definite integrals as limit of sums / zdx
z

o Watch Video Solution



https://dl.doubtnut.com/l/_NSpfL0ZPGdoo
https://dl.doubtnut.com/l/_3RNrqEevUm1n
https://dl.doubtnut.com/l/_i294R5y50yv4
https://dl.doubtnut.com/l/_FdtesgqOjLqL
https://dl.doubtnut.com/l/_aZZOVURtZfyc
https://dl.doubtnut.com/l/_kcUC4uj9aPdl

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

/23az2d:c

o Watch Video Solution

2
63. Evaluate as limit of sums: / (mz + 1) dx
0

o Watch Video Solution

2
64. Evaluate / (m2 + 3) dx as limit of sums.
0

o Watch Video Solution

3
65. Evaluate as limit of sums: / (2:1:2 + 5) dzx
1

° Watch Video Solution



https://dl.doubtnut.com/l/_kcUC4uj9aPdl
https://dl.doubtnut.com/l/_3nYUWohJpYe2
https://dl.doubtnut.com/l/_xqRVhLc3z1Ke
https://dl.doubtnut.com/l/_PT8wknh4n5RW

3
66. Evaluate as limit of sums: / (:c2 + w)dm
1

o Watch Video Solution

2
67. Evaluate as limit of sums: / (w2 + x)d:z:
0

o Watch Video Solution

2
68. Evaluate as limit of sums: / (a:2 — 1) dx
1

° Watch Video Solution

1
69. Evaluate / (3ﬂr:2 + 22 + 1) dz as limit of the sum.
0

o Watch Video Solution



https://dl.doubtnut.com/l/_XURw7dgu2dLq
https://dl.doubtnut.com/l/_7y7Ph71O8FvD
https://dl.doubtnut.com/l/_Y8qiORZ2HfFo
https://dl.doubtnut.com/l/_pOaJaMJUfPyv
https://dl.doubtnut.com/l/_dXl5WPNMzAmm

3
70. Evaluate as limit of sums: / (2:32 + 3z + 5) dx
0

o Watch Video Solution

2
71. Evaluate as limit of sums: / z3dx
0

o Watch Video Solution

2
72. Evaluate as limit of sums: / etdzx
0

o Watch Video Solution

3
73. Evaluate as limit of sums: / e Ydx
1

o Watch Video Solution



https://dl.doubtnut.com/l/_dXl5WPNMzAmm
https://dl.doubtnut.com/l/_0c4BvaALIpYF
https://dl.doubtnut.com/l/_IcuOfmwtMbBV
https://dl.doubtnut.com/l/_T3YBKPXCMEf2

b
74. Evaluate: / e®dx using limit of sum
a

o Watch Video Solution

1
75. Evaluate as limit of sums: / e2 3% dr
0

o Watch Video Solution

4
76. Evaluate as limit of sums: / 2%dx
2

o Watch Video Solution

b
77. Evaluate as limit of sums: / e™dx
a

o Watch Video Solution



https://dl.doubtnut.com/l/_BOBIzJUfp0is
https://dl.doubtnut.com/l/_jA37eiwtO6mZ
https://dl.doubtnut.com/l/_Bt4oSqBGW7DJ
https://dl.doubtnut.com/l/_tG97gwGfvAMd
https://dl.doubtnut.com/l/_7hLQEBHZxqEu

3
78. Evaluate as limit of sums: / COS T
0

o Watch Video Solution



https://dl.doubtnut.com/l/_7hLQEBHZxqEu

