CLASS 12

INTEGRALS

PROPERTIES OF DEFINITE INTEGRALS

Basic Properties of Definite Integral
b b
Property 1 j f (x)dx = j f (z)dz
b a
Property 2 j f (x)dx =— j f(x)dx
Property3 [ f(x)dx=["f ()dkt [“F ()t [ F 00X+ [ F(x)x
a a [} Cha Cn
Where a<ci1<cz< <cn-1<cn<b

x> 0<x<1 2
find j f (x)dXx.

Jx 1<x<2 .

Sol. Wehave

Ex1 f(x) ={

jZf (x)dx—jzf (x)dx +j§f (x)dx
= j szdx+ J' f\/;dx
[513%)
13, |3/2]

1 23/2
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Property 4 [ f(x)dx= ;’ f (a—x)dx

Ex.2  Evaluate j ZM log(1+ tan x)dx
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rl4
Sol. I—jo log(1+ tan x)dx

14 T
| = _[0 log (1+tan (Z— XD dx
I =I”/4Iog(1+ 1-tan X]dx

0 1+tanx

zl4 2
| = lo dx
IO g(1+tan x]

| = | log{log 2 —log(1+tan x)}dx
zl4 Vs
=N :logzj0 dx— 1 =2J =7 log2

T
=1 ==1log2.
3 g

0 if f(—x)=—f(x)

Property 5 I f (x)dx =

—a

2ja'f(x)dx if f(—x)="f(x)

Ex.3 Evaluate
(12 | 1+ X q
(|)j_1/2cosx 0g T X

(ii)_[” sin mx cos nxdx
/2

1
In (i) log 1+—X is an odd function, then integrand is an odd function and in (ii) sin
X

(mx) is an odd function so integration is an odd function.

i 1=0 (i) 1=0
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Property 6

Proof:

Property 7

Property 8

[ e0ax— [ f dx+ [ f (2a-x)cx

2a a 2a
j CF(0dx= jof (x)dx + j f (x)dx
In second integral of RHS substitute x = 2a—y, dx = —dy
Then [ (x)d
enj0 (x)dx
a 0
:jof (x)dx—jaf (2a—y)dy

=j:f (x)dx+j:f (2a—x)dx

In particular,jzaf (x)dx = {Zj-a
0

0 if f (2a—x) =—f (x)
f(x)dx  iff(2a—x)= f(x)}

. a+n/ 1
In Particular J'a f(x)dx = njof (x)dx;nel

Inm:f (X)dx = (n- m)ﬂf (x)dx;m,nel




