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THINGS TO REMEMBER

d
1. Let ¢(x) be the primitive or antiderivative of a function f(x) defined on [a, b] i.e., e {0(x)} = f(x).

b
Then the definite integral of f(x) over [a, b] is denoted by '[f (x) dx and is equal to [¢(b) - ¢(a)].

ie., jf(x) dx = ¢(b) - ¢(a)

2. Following are some fundamental properties of definite integrals which are very useful inevaluating

integrals.

b
b
) If x)dx = I f()dt e, integration is independent of the change of variable.

(ii) l]‘f(x) dx =~ ]'f(x) dx
a b

i.e., if the limits of a definite integral are interchanged then its value changes by minus sign
only.

b c b
(i)  [f(x) dx = [fdx+ [f(x)dx, where a > ¢ > b,
The above property can be generalized intothe following form
b ] Cy b
f£e0 dx = [feodx+ [foodx+...+ [f(x)dx

wherea<cl<cz<c3 . <c <cn<b.

n-1

(iv) aff (x)dx = ajf(a -x)dx

™) ]‘f (x)dx = J 2{.,[ f(x)dx, if f(x)isaneven function
h 0 ,if f(x)isan odd function
T 2 [f(x)dx, if f(2a—x) = £(x)

(vi) If(X) dx =+ 6[
0 0 ,iff(2a—x)=—f(x)

2a

i) [f@dx= [{f()+F(2a-x)}dx

0

b b
(viii) JfG)dx = [fa+b-x)dx
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(ix) l].f(x) dx =(b-a) If{(b—a)x +a} dx

3. Iff(x) is a real valued continuous function defined on [a, b] which is divided into n equal parts
each of width h by inserting (n—1) pointsa +h,a+2h ..., a + (n—1) h between a and b. Then,

EXERCISE-1

1. Let 6 (x) be the primitive or antiderivative of a continous function f(x) defined on [a, b] i.e.,
d A .
dx {0(x)} = f(x). Then the definite integral of f(x) over [a, b] is denoted by If (x) dx and is equal

to [¢(b) - ¢(a)].

b
2. To evaluate the definite integral J.f (x) dx of a continuous function f(x) definedon [a, b] we use the
following algorithm.
3. Evaluate :

e -1
i .. 1
@) Ixzdx (i) J‘ - dx
i &
4.  Evaluate :
i nl4
@) I tan” x dx (i) f sin3x sin 2x dx
) 0
n/2

5.  Evaluate : Icos3 x dx
0

n/4

6. Evaluate : I\/I‘SHITdX
0

w/2

7.  Evaluate : _[ VI-cos2x dx
0

b

b
2
8. If JX'dx=0andif [X* dx = 5 find a and b,

s a+l]

9. 1If [Vxdx=2a [sin’xdx, find the value of | xdx.
0 0

4
1
: |—=dx
10. Evaluate : J e + 9% 13
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11. Evaluate :
1/2 2
dx S5x+1
z dx oy |l —=——dx
0 J— O
12. Evaluate :

1 1
A ¢
@) Jx eX dx (i) oj{xe +s1nT}dx
13.  Evaluate :
2 2 i
Sx 1
. d . d

n/6

14. Evaluate : J.(2+3X2)°°S3de
0

it 1
15. Evaluate : dx.
(;[(xz +a®)(x* +b?)

16. If (x) is of the form f(x) = a + bx + cx2, show that

: 1. 1
Jf(x)dx E g[f(()) +4f [EJ +f(l):|

2

o |———dx
17.  Evaluate : ;[x(l+x3)
n/2
18. Evaluate I cos2xlogsin x dx
/4
n/4

19. Icosecxdx
n/6

n/2
20. I cos’ xdx
0

/2
1. I a’ cos® x + b sin® x)dx
0

/2

22, I\/l+sinx dx

0

< 1 i
- d
23. ;[{logx (log x)? x}

'-‘-2x+3
§5%% +1

24, dx
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25.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

o
f
c4+x-x

1

——dx
0 \f‘3+2X—'X2

—

1 T
If e dx = 16° find the value of k.

I( _lje dx

\ X

| )
I[xez" +sin—7§)dx
. 2
Ie"(l_smx]dx
o \l—cosx

2%
Ie’”z sin(§+2)dx
2 4

0

If .[3x2dx = 8, find the value of a.
0

,I(x+1)(x+2)

/2

Ism xdx
0

J-(sin2 X _cos? 5) dx
U 2T,

2

Iezx (l = —17J dx

; X 2x

]

-!. x2 + 2x + 5

|
1
———dx
JM—&

When the variable in a definite integral is chan

be effected at three places.
(1) in the integrand,

e AL
4 T Our Super Faculty (PHYSICS by Afroz Sir)
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(i) in the differential, say, dx

(iii) in the limits

The limits of the new variable, say, t are simply the values of t corresponding to the values of the
original variable, say, x, and so they can be easily obtained by putting the values of x in the substi-
tutional relation between x and t. The method is illustrated in the following examples.

12
" cosO

39. Evaluate : 6[ (1+sin0)(2 +5in6)
40. Evaluate :
R ' xtan”'x
0 (;"TXZ dx (ii) 6[ d+x )3/2 dx (iii) ISln ( 1+ x2 )dx
41. Evaluate :
n/4
@) I tan® x dx (i) I ( COtx) o
0
42. Evaluate : 6[ 5+4COSX
43. Evaluate :
- w2 Q
1 sin x

dx

. dx .o Sl o
@ ! 2cosx+4sinx () 5[1+cosz X
44. Evaluate :

w/2

_ J- COS X Is1nx+cosx X
@ ¢ (3cosx+sin x) * () 9+16sin2x
/2 .
sin 2x
45. Evaluate : J. o aodx

o SIn X+cos X

2

l—x
46. Evaluate : IX 1+ dx
5 1+x

/3 .
"2 sinx +cosx

R sl hahialfs 10
47. Evaluate : b Jsin2x

, ”]‘2 cos’ x dx
48. Evaluate : ] cas? Xk dsinhy
n/4
tan” x d 1 1 1 1 )
49, If1 = ) XdX, show that . , , = from an A.P. Find the common
0 L+, L+ I,+I I,+1,
difference of this progression.
*ox
dx
24 2-[ x* +1
[6] Our Super Faculty (PHYSICS by Afroz Sir) | i)
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S1.

52.

53.

54.

55.

56.

57.

38.

59.

60.

61.

62.

63.

64.

65.

/2
1

dx

¢ Scosx+3sinx

1 X

c
:;[1+ez‘ dx

| x_z
I xe" dx
0

n/2

I Jsind cos® pd

0

]\itan‘1 X
0

1+x2 N

2
Ix«fx+2dx
0

12
“I smxcosx
0

1+sin® x

T———(—ii——.a,b>0

) acosx+bsinx

’j- sin x
2 smx+cosx

dx

T
6[3+2smx+cosx

]ltan‘1 xdx

n/2
I sin 2x tan ™ (sin x)dx
1]

5[5+3cosx

w2
1

dx

T .
¢ a’sin’ x+b®cos® x

I sin’ x(1+2cos x)(1+ cos x)2dx
0

ALV POl
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66.

67.

68.

69.

70.
2
il Ij.x(1+logx)
A X
——d
72. !(30_ Y %
n/4
73. f sin’ 2t cos 2t dt
0
1
74. ISX“«/xs +1dx
!
'tan” x
d
75. 6[ 1+ %2 X
b b
76. If (x)dx = If (t)dti.e., integration is independent of the change of variable.
b c b
77, [f(dx= [fx)dx+ [£(x)dx, where a < ¢ <b.
78. Evaluate :
1-2x, x<0
@) j f(x)dx, wheref(x) = {1 o o
| 2x+8, 1<x<2
o f(x)dx, wheref(x) = { ’
ii
(i) lf 6x , 2<x<4
LT[ Our Super Faculty (PHYSICS by Afroz Sir) [§9

"‘]-2 J1+cosx

m(l—cosx)m

1
Ix tan”! x dx
0
n/2
f x? sin x dx
0

‘]ﬂ

1+x

dx

—a

[5(5-4c0s0)"* sin0do
0
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79. Evaluate :

) 1ﬁcosx|dx (i) iﬂx2+2x—3|dx
(iii) I(Ix—1|+|x—2|+|x—3|)dx (iv) j|x3—xldx

2
80. If [-] denotes the greates integer function, then find the value of _f[3x]dx.
1

81. Let f(x) = x — [x], for every real number x, where [x] is the integral part of x. Then, evaluate

1
If(x) dx.
-1
82. Evaluate :
NG 1 3
af 2x af 3x—-x
: tan™! d y [tan dx
o Ju (l_xz) : i o (355
tanx cotx
83. I t(l—dt =1 for all x for which tan x and cot x are defined.
]/e /e

b b
84. If f(x) is a continuous function defined on [a, b], then ,[ f(x)dx = I f(a+b-x)dx

85. Evaluate :
/3

. ]’ 5 dx T I———l dx
@) S B—x +vx (if) w6 1 +/cot x
‘]. f(x) e b-a
86. Prove that Jf(x)+f(a+b-x) 2

sinx

n/2
87. Prove that I ————dx="
‘ o SInX+cosx 4

Vsinx

. dx
88. Evaluate : 6[ \[SITX i
89. Evaluate :
n/2 n/4
@) 6[ log tan x dx (i) 6[ log(1+ tan x) dx

90. Evaluate :

w2 . n/2

sin X —¢os x
5[1+sinxcosx (ii) 6[( ogsinx —logsin 2x)dx

@

g A
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2a 2a
91. Prove that : _[f(x)dX = If (2a —x)dx.
0 0

1
92. Evaluate : IX(I —X)"dx
0

2n 1

93. Evaluate : I

0

1 + esinx
94. Evaluate :

w/2

0) I sin2x logtan x dx =0

0

95. Evaluate :

w/2 )
Sin” x

i I—.——-—dx
@) J sinX +cosx

1
96. Evaluate : ICOt_l (1-x+x*)dx
0

a

[ (1
(ii) Jlog (; - 1) dx=0

/12 5
B sin? x

ii ———dx
(i) (;[1+sinxcosx

97. Letl= .fx f(x)dx where f(x) is a function of x whose integral is known and fla — x) = f(x).

0
98. Evaluate :

m

_[ - dx
@ Ja’cos® x + b’ sin’ x

99. Evaluate :

Tox
@ J.I+sinxdx

0

. ’j xtanx .
(i) o secx+tanx

100. If f and g are continuous on [0, a] and satisfy f(x) = f(a — x) and g(x) + g(a — x) = 2, show that

].f x)g(x)dx = ].f (x)dx

sin x cos x

3 — dx
101. Evaluate : t;‘-sin" S

T

X dx = n(n—a)

102. Prove that : Il YT .- S

0

103. Evaluate :
n/2
) I sin” x dx
-n/2

n/2
(ii) I sin’ x dx
-n/2

Our Super Faculty (PHYSICS by Afroz Sir) |68
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104. Evaluate :
n/4

: x? sin* x dx X ix
o (i) f

T2x(1+sinx)
105. Evaluate : J. o

=T

1+cos®x

3/2

106. Evaluate : J. | xsin7x | dx
-1

107. If f(x) is a continuous function defined on [0, 2a], then

2 2 J.f(x)dx, if f(2a —x) =f(x)
OI Foe)dx = , iff(2a~x) =—f(x)

2n

108. Evaluate : ICOSSXdX-
0

109. Evaluate : J.log(l +cos x)dx
0

1
110. For x > 0, let f(x) = J‘ll(’ge dt. Find the functlon f(x) + ( )and show that f(e) _,_f( 1):%,
p I+t e
n/2 n/4
111. Show that : ff(sm2X)smxdx V2 I f(c0s 2x) cos x dx
4x +3,if 1<x<2
f(x), wheref(x) = ’
12, f[() (x) {3x+5,if2£xs4
3
113. IIX+1|dX
-3
1
114, I]2x+1|dx
-1
2
115, fIx*=3x+2dx
0
2
116, [Ix+1|dx
-2
w/2 s 32
sin'’? x
—dx
7. Jsin“"szrcos]'zx
s m Our Super Faculty (PHYSICS by Afroz Sir) [11]
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118.

g

120.

121.

122.

123.

124,

125.

126.

127,

128.

129.

130.

131.

132,

w2 N
sin- X

A | | n dx
5 sin" x+cos" x
Ilog(l+x) dx

; 1+x2

(;[(1+x)(l+x %)

X tan x
——dx
SEC X COSEC X

c.___".:

™ .
XS§inx

I —dx

o 1+sinx

T

dx, g <o <

(;fl+cosocsinx

/2

I (2log cos x —log sin 2x)dx

_[ log(1-cos x)dx
0

n/2 n
J~ log[2~smx)dx

= 2+s8inx
af Jx
dx
0‘\/;+ a—X
5 4
L x4-4 =

n/3
1

—dx
n,’[1+\jtanx

/2
I {sin| x| +cos|x [} dx
-n/2

]‘x\/2 -x dx
0

Our Super Faculty (PHYSICS by Afroz Sir) [ frritaitliiy
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133

134,

135.
136.

137.
138.

139.

140.

141.

142.

143.

144,

145.

146.

0
_ jf(x)dx, where f(x) = | x |+ |x+2 [+ [x+5|
-5

-4
ﬂx—lldx
0

If f is an integrable function such that f(2a — x) =

If f is an integrable function, show that

() ajf(x2 )dx = 2ﬂff(x2 )dx

2a a
f(x), then prove that |f(x)dx =2 [f(x)dx
0 0

Gy [xfedx=0

If f(x) is a continuous function defined on [, a], then prove that _[ f(x)dx = I {f() +£(—x)}dx
-a [

Evaluate the following integrals as limit of sums

Q) j (x +4)dx

Gi) [@x+Ddx

Evaluate the following integrals as limit of sums :

@) I(xz +3)dx

(i) I(2x2 +5)dx

Evaluate the following integrals as limit of sums :

]‘(X2 +x)dx

|

(@)
Evaluate the following integrals as limit of sums

b
Evaluate : .[sinxdx as limit of sums.

Evaluate the following integrals as limit of sums :

]‘(x +4)dx
](3)( —-2)dx

].(x2 —x)dx

@ ey Our Super Faculty (PHYSICS by Afroz Sir)
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|
|
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2

147, [e'dx
0
2

148, [(3x*-2)dx
0
2

149, JO<*+2)dx
0

4
150. I(x +e™)dx

0

2

151, & +x)dx

0

2l

152, [Ox?+2x+1)dx
0
3

153, [@2x*+3x+5)dx
0
b

154, dex

155, [(x+Ddx

156, [x'dx

157. [x*—x)dx

n/2

158. Write the value of I sin® x dx

-n/2

w2

159. Write the value of I cos’ xdx

-n/2

X

4
|
160. Wri ——d
rite the value of 6[ 6 —x

/2

161. Write the value of Im dx
0

Our Super Faculty (PHYSICS by Afroz Sir) |6
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162.

163.

164.

165.

166.

n/2
. J-log(3+5005xjdx
Write the value of ] —3 + Ssinx

2 .
”]~ sin” x AT
———— dx,neN.
Write the value of sin" x+cos”x

13
5
Write the value of I cos” xdx
0

2
Write the value of I[x]dx
0

n/2 .
a—sin0
Write the value of I log [ . ]de

= a+sin®
EXERCISE-2
2n
A S
The value of I ]_+s1n5dx 1s
0
(@ 0 (b) 2 (c) 8 (d) 4
n/2 /
The value of the integral = dx is
0 \/cosx-f-v'sinx

(@ o0 (b) n/2 (c) n/4 (d) none of these
Tl

—dx 1

-[1+e" equals
(@ 2 (b) 1 (c) /4 (d) n%/8

I sinx dx equals

Jx
(@ 2 (b) 1 (c) /4 (d) n%/8
n/2
dx equals
o 2+cosx
2 3 3 4

(@) log| 73 (b) log| 5 (©) log| 7 @ {3

@ . dx
Given that OI < +ad)(x’ +b2)(x ) T Sa )b royera) the value of OI o +4)(x2+9)

is

] by & T q =
@ 5 ®) 36 © 70 @ 30
@ BT Our Super Faculty (PHYSICS by Afroz Sir) [15]
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3

J’3X+1

dx =
x?+9

0

@ Frlog(22) @) T+le(22) S+log(22) (@) ] +log(242)

12
°t X
8.  The val i ——————dxi
e value of the integral 6[(1+x)(1+x2) X18
T T T
(a) > (b) 4 (©) 5 (d) none of these
w/2
% I sin | x |dx is equal to
-n/2
@ 1 (b) 2 () -1 (d) -2

n/2

10.

dx is equal to
o 1+tanx

1 i
Q) ®) 5 © 5 @

&3

n/2
11. The falue of Icosx esin X dx is
0

@ 1 b e—1 @) 0 (d) -1

12. Ifj ! 2dx=£,thenaeuqals
s 2+4x 8

1 T
(@) b) 5 © 5 (1

N a

1 1 1 1
13. If J.f (x)dx =1, J' xf(x)dx =a, .fxzf (x)dx = a*, then I (a—x)*f(x)dx equals
0 0 0 0
(a) 4a? (b) 0 (c) 2a2 (d) none of these

14. The value of I sin® x cos? xdx is

bt 13

nt nt
(a) > (b) T ()0 (d) none of these

n/3

15.

dx is equal to

6 1N 2X

1
@ 1,3 (b) log, 3 © 5 log(-1) (@) log(-1)

AIM BOINTS
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w/2 1

16. dx is equal to

¢ 1+cot’ x

e

(d)

NAa

@@ 0 (b) 1 (c)

n/2 .
17. I i dx is equal to

§ sinx+cosx

A a

(d)

wia

'l
@ = ) 5 ©

1
d|. f 2x
18. —<sin
8 de{ (1+x2

@ 0 (b) © 5 @

)} dx is equal to

19. The value of J‘? dx is
COS X

OF © 3 @0

SN

(a)

1) 1
20. Ilog(x+ )1+x dx =

(@ 7ln2 (b) — In 2 © 0 () —gln 2
b
21. If (a+b-x)=f(x), then Ixf (x)dx is equal to

b b b
@ a+h J’f(b A (b azib feorodx (g % [Feodx @ a%" [eoax

|
22. The value of J‘tan’1 [1———__
0

(@ 1 (b) 0 ©) -1 @ g

n/2 .
23. The value of J.log(fiisln—)i) dx is
h 4+3cosx

3
(@ 2 O ©0 (d) -2

B T Our Super Faculty (PHYSICS by Afroz Sir) [17]
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10.

11.

12.

13.

14.

15.

l-x

dex

13
Me cosx

§ 3+4sinx

"2 sin’x
] 7 X
¢ (1+cosx)

I sin x

«./1+cosx

'[sin3 x(1+2cosx)(1+cos x)* dx
0

J(l+x)(1+x D)

n/4
I sin 2xsin 3x dx

=
Wix

I cos* x sin® x dx
0

“]3 J1+cosx d

X
.73 (1—cos x)PR

I
Ilog(l +x)dx
0

]- x2+x dx
5N2x+1

|
J‘(cos"1 x)? dx
0

2

I X+3
VX(x+2)

it/ 2
Ilsinx-—cosxldx
0

EXERCISE-3
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

T
5[1+cosocsmx

n/2 2

COs™ X
[cos'x g
0 SInx+cosx

fcos 2x log sin x dx
0

T
J > dx,a>1
sa’—cos’x
’jc X tanx
0secx+tanx

I x"sin” x dx,

1
J.cot'l(l -x+x%)dx,
0

w2
|

——————dx,
¢ 2cosx+4sinx

ni2
J‘ cosecxcotx

dx,
14+cosec’x

w6

/2
r dx

p P
o 4cosx+2sinx

AIM POINTS
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2

31, Jx* +3)dx
0
4

32, '[(x2+x)dx
I
1

33 Iez"dx
-1

3
34, [erdx
2

3
35. I(xz +3x)dx
[

3
36, J(x*+1dx
0
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