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Definite Integration

Definition |

If %[f(x)] = ¢(x) and a and b, are two values

independent of variable x, then
b
[o00 dx= [Fe012 = 0) - 1@
a

is called Definite Integral of ¢ (x) within limits a and
b. Here a is called the lower limit and b is called the
upper limit of the integral. The interval [a, b] is
known as range of integration. It should be noted
that every definite integral has a unique value.

Properties of Definite Integral |

b b
[P-1] j f(x) dx = j £(t) dt
a a
i.e. the value of a definite integral remains

unchanged if its variable is placed by any other
symbol.

[P-2] j:f(x) dx = — JZf(x) dx

i.e. the interchange of limits of a definite integral
changes only its sign.

[P-3] J‘bf(x) dx = Icf(x) dx +J'bf(x) dx
wherea<c<h.

or'[abf(x) dx = Jaclf(x) dx +jc°2f(x) X+ ..+

b
j f(x)dxwherea<c;<c,<...cp<h.
C,

n

Generally this property is used when the integrand has
two or more rules in the integration interval.

[P-4] J.Oaf(x) dx = J.Oaf(a—x) dx .

Note :

This property can be used only when lower limit is
zero. It is generally used for those complicated
integrals whose denominators are unchanged when x
is replaced by a— x. With the help of above property
following integrals can be obtained-

(i) j Onlzf(sinx) dx = j Onlzf(cosx) dx

(ii) j O“/Zf(tanx) dx = j Onlzf(cotx) dx

/2 i i /2 \

(iii) J‘o f(sin2x)sinx dx = IO f(sin2x)cosx dx
1 1

(iv) j f(log x)dx = j f [log(1— x)]dx
0 0

/2 sin" x
(v) L Lk, SV
Ho n
0 sin"x+cos"x

n/2 n
J' X x=m4
0 cos"x+sin" x
(i) J‘ tan X -
1+tan x
nl2 4l
j _ Ot 4y = /s
0 1+cot"x

. nl2 1
(vii) I ————dx=
0 J1+tan"x

/2 1
I —~  _dx =n/4
0 1+cot"x

sec" x
(viii) '[ ————dx=
sec” x +cosec"x

J- n/2 cosec"x dx= n/d

0 cosec"x+sec" x

/4
(ix) jo log(1+ tan x) dx = (w/8) log 2

nl2 nl2
x) IO log cotx dx = IO logtanxdx =0

-5l | : £(x) dx

0, if f(—x)=-f(x) i.e. if f(x)is odd
ZJ‘: f(x) dx, if f(—x)=f(x)i.e.if f(x)even

This property is generally used when integrand is
either even or odd function of x.
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[P-6]

Iza f(x)dx= ZI: f(x) dx, if f(2a—x)=Ff(x)
0 0 if f(2a—x) = —f(x)

It is generally used to make half the upper limit.
[P-7] Iff(x) =f(x +a), then
na a
j f(x) dx :nj f(x) dx
0 0
b b
[P-8] j f(x)dx:j f(a+b—x) dx
a a
y(t)

J.f(X) dx | =y ()}’ () f {o(D}" (1)
a(t)

d
o

Some Important Formulae |

nl2 /2
I Ilogsin xdx = J.Iog cosxdx = — (n/2)log 2.
0 0

/2
1I. J.sinm xcos" x dx
0

r m+1 r n+1
_ 2 2
2F(m+n+2j
2

Where T'" (n) is called Gamma function which
satisfies the following properties

C(n+#l)=nT (M) =n,T(1)=1T 12 =+n
In place of gamma function, we can also use the
following formula:
/2
J-sinmxcos”xdx
0
_(Mm-)(Mm-=3)....2or)(n-1)(n-3)....2 or1)
(m+n)(m+n-2)....2or1)

x(1 or n/2)

It is important to note that we multiply by
(w/2) when both m and n are even.

I11. Walli’s formula :

nl2 nl2
0] Isin”xdx = jcos“xdx
0 0
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Summation of Series by Integration

For finding sum of an infinite series with the help of
definite integration, following formula is used-

n—1 1
. ryl
| fl—|.—= | f(X)dx.
n@w; (n) n v(l).(X) 3

The following method is used to solve the questions
on summation of series.

(i) After writing (r—1)™ or r' term of the series, express it

in the form %f(%) . Therefore the given series will

take the form
n-1
. ryl
lim » f|—|.=
n%w; (n) n
(ii) Now writing J.in place of (Iim Z ) X in place of
n—o0

(%] and dx in place of % we get the integral

jf(x) dx in place of above series.
(iii) The lower limit of this integral

. r
= lim (—)
n—owo \ N r=0

where r = 0 is taken corresponding to first term of the
series and upper limit

. r
= lim (—j
>0 N Jrona

where r =n — 1 is taken corresponding to the last term.

Power by: VISIONet Info Solution Pvt. Ltd

Website : www.edubull.com

Mob no. : +91-9350679141




