Definite Integral

@ Properties Of Definite Integrals

(V)" F(x)dx =2[; f(x)dx
iff(x)is an even function

Definite Integral As The
Limit Of A Sum

["£(x)dx = lim[f(a) + f(a -+ h)
+22 4 fa+ (n—Dh)]
h= b-a 500dS n—>®©
n

) ["fodx = [ f(odt

(ii) th(x)dx = —J:f(x)dx in particular I:f(x)dx =0 (vi) J‘; f(x)dx =0,
The above expression is known as the definite integral as the N . K if f(x)is an odd function
limit of a sum. (iif) [, F()dx = ["F(x)dx + [ 'F(x)dx where a<c<b 2 . .

(viit)[, F()dx = [ £(x)dx + [ £(2a —x)dx

()] Fe0dx = [ "f(a + b—x)dx

(

(i) [ Feo)dx = 2] Fx)dx if £(2a-x) = £(x)
v) [ F(x)dx = [ f(a - x)dx =0,if f(2a—x)=—f(x)

Walli's formula c Periodic Properties

when 7 is odd If f(x) is a periodic function with period T, then

when 7 is even T T
(01 ) [ f(x)ax=n[ f(x)dxnez
.> I:/zsin”xcos”xdx= (m—=1)(m=3)...(n—=1)(n=3).... e ; -
(m-+n)(m+n-2)...(2 or ) (02) [ 7 (x)dv=n[ f(x)dcneZack
[If m, n are both odd positive integers or one odd positive integer] @ 0

LIE S B -D(m—=3).ccc...... -D(n-3 T r
© [ xcos wis = I Do IS S (03) L/ @s=(-m)] s () smn ez \

[If m,nare both even positive integers]
(o4) rresafsucncraes

{

w(x)<f(x)<g(x) fora<x< b then Iil//(x)dxsjbaf(x)dxsjw(x)

Advance properties

ifm< f(x)<M fora<x<b, then If f(x)z00N [a,b]then

[2f(x)ax| <l dx
m(b-a)< [ f(x)dx<M(b-a) " S (%) x‘ “’f(x)‘ j:f(x)dxzo
Leibnitz Theorem Beta & Gama Function
P J, h(x) Py Gamma function ;:;ﬁizgefz z::tion Beta func.t[ilonm_] ' )de
X)= * 1 )= B
if g(x) ,then Fn=J.0 e x"dx DHI(0)=w»,I(1)=1 i o *
dF (x) ’ , where n is a positive rational )T (n+1)=nl(n)
2 h(x)f(h(x))—g (x)f(g(x)) number or(3)-v7
HT(n)T(1-n)= Sin”n” 0<n<l
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(1) N | nos nt(n+1)?
= =— N2n+1 = 7
,ﬁ:lr ) W L ,.:|r 6n(n+ )2n+1) HZ::lr = )

0 -0 0 -0
e
In GP, sum of n terms,S= s, = an, r=1 COSh 9 =

a(lfr”)

1-r

»|ri<1

sina +sin(a +14) +sin(a +2L)+ - +sin(a +(n—1)p) :%)sin(a+(n—l)ﬂ/2).
st

\

sinnf/2

cosa +cos(a+ )+ - +cos(a +(m),8) =— e
sin

-cos(a+(n-1)5/2)

1_L+L_L+L_L+ 00_7[_2 1 1 1 1 _7[2
22 3 42§ g D +?+3_2+F+ ---oo_?

[1/12+1/32+1/52+1/72+...oo:7t2/8j

If £ is a continuous function on [a, b], then its average value on [q, b] is given by the formula

fave :L~ bf(x)dx
AVGla,b] h—g Ja
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Application Of Integrals

—
2 —_—

S (x)dx# Areaunder the curve f(x) from atob

b
I f (x) dx = Algebraic area under the curve f ( x) from atob

Area is always taken as positive. If some part of the area lies in the positive side i.e., above x-axis and some part lies in the negative

side i.e. below x-axis then the area of two parts should be calculated separately and then add their numerical values to get the desired area.
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(i) Area of the region bounded by a curve y

= f(x) and x-aixs between the two ordinates

v

Area, A= IbdA :_[bydx = jbf(x)dx
a a4 a take its absolute value, i.e.,

If the position of the curve under consideration is
below the x -axis. Then, area is negative. So, we

Arca(A) = ‘j" f(x)dx

the two ordinates

R(ﬁ—)\

N

Areq, A = Ld xdy = Ld g(y)dy

CASE-IV

): n=r ¥, =g ()
/
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4
CASE-I CASE-II

v =1 y e

ﬁ 1; =,‘f'(r\')

Y=g
X* X X< O =X
y x=a x=c¢ x=b ‘}L" .tLJ .\Jb
A= f(x)dx + [ g(x)dx A= [[g(x) - f(x)]dx

(ii) Area of the region bounded by a curve x = f(y) and x-aixs between

=d
x
x=g(y) dy

y=¢

Neg—————F—>X

v
If the position of the curve under consideration is below
the y-axis. Then, area is negative. So, we take its absolute

value, ie, d
Area(A) =| IX g(y)dy|

CASE-IlI

Y& w»=gx)

y n=re
i ; 1
L i )
T 1 I 1
Lo P =g
1 1 I 1
1 1 | 1
1 1 I ]
1 1 I ]
1 1 I ]
1 I I 1
J 1 L L 1
X o) a c d b X
v
Y

A=[(y =y, )dx+ ]y, — vy )dx+[5(y, —y, )dx

@ www.studentbro.in



