INTEGRATION

d
Integration is a process, which is a inverse of differentiation. As the symbol d—
X

represents differentiation with respect to x, the symbol Idx stands for integration with

respect to x.

Definition

d

If d—[f (X)] = F(X) then f(x) is called the integral of F(x) denoted by
X

IF (X)dx = f (X) + C. This can be read it as integral of F(x) with respect to x is f(x) + ¢

where c is an arbitrary constant. The integral _[ F (x)dx is known as Indefinite integral

and the function F(x) as integrand.

Formula on integration

n+l

X

1). | x"dx = +c (n=-1
N

2). j%dx =log x+c

3). Idx: X+cC
4). jaxdx: 2 ic
loga

5). jede= e*+c

6)- [ (u()+v())dx = [u(x)dx+ [v(x)dx

7). [(cu(x) £c,v(x))dx = [cu(x)dx £ [c,v(x)dx
8). .[CdX:cx+d

9). jsin Xdx = —CcosX+c

10). jcosxdx =sinX +c



11). J.sec2 xdx = tan X +c
12). Icoseczxdx =—COt X +c
13). | secxtanxdx =secx+cC

14). | cosecxcot X dx = —cosec x+c

r 1 1 1 X
13). | ———=dx=—tan " —4¢
LRI a a

c 1 dx — 1 Ioga+x
14). | = 5 UR =
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15). | ————dx=—1Io0 +
)IXZ_aZ 2a gx+a ¢
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16).j X2dx=tan X+C

Definite integral

b
If f(xX) is indefinite integral of F(x) with respect to x then the Integral '[ F(X)dx is called

definite integral of F(x) with respect to x from x = a to x = b. Here a is called the Lower
limit and b is called the Upper limit of the integral.

[F(dx = [f(x]2 = f(Upper limit) - f(Lower limit)

= f(b) - f(a)
Note
While evaluating a definite integral no constant of integration is to be added. That is a
definite integral has a definite value.
Method of substitution
Method -1
Formulae for the functions involving (ax + b)

Consider the integral



R — (1)

Where a and b are constants
Putax+b=y
Differentiating with respect to x
adx+0=dy
dx = v

a
Substituting in (1)

|= jy”%dy+c

=§Iy”-dy +c

n+1

_ly

an+1

:i{(aXer)”*l}r .

+C

a n+1

Similarly this method can be applied for other formulae also.

Method Il
Integrals of the functions of the form

J'f(x”)x”‘1 dx

put x" =y,
= 3
dx
" lgx = WY
n

Substituting we get

|= J' f(y) d—r?/ and this can be integrated.

Method Il

Integrals of function of the type



Hf (x )]n f1(x)dx

when n = -1, put f(x) = y then f(x)dx = dy

j[f(x )]n fl(x)dx=jyndy

n+1

=y
n+1

_ [

n+1

when n= -1, the integral reduces to

putting y = f(x) then dy = f*(x) dx
J'ﬂ = log y =log f(x)
y

Method IV
Method of Partial Fractions
Integrals of the form I 5 ax

ax“+bx+ c
Case.l
If denominator can be factorized into linear factors then we write the integrand as
the sum or difference of two linear factors of the form

1 1 __A B
(ax® +bx+c (ax+b)(cx+d) ax+b cx+d

Case-2

dx

5 the denominator ax?> + bx + ¢ can not be
ax“+bx+ ¢

In the given integral _[

factorized into linear factors, then express ax’ + bx + ¢ as the sum or difference of two

perfect squares and then apply the formulae

5 L 5 dx =£tan‘15
a“ +X a a
1 dx:ilogaﬂ(

a —x2 2a a—x



I 1 dx =_| g -a
x2 _ g2 2a  X+a

Integrals of the formJ‘L
Vax? +bx+c
Write denominator as the sum or difference of two perfect squares

J' dx :J‘ dx or J~ dx OI’I dx
Vax? +bx+c " /x%+a’ Vx? —a? va? - x?

and then apply the formula

= log(x++/x% +a )
= log(x+ /X2 —a2)

x2+a

I dx
\/XZ—az
dx _ .. X
J-—— SIn (—j
Va2 —x2 a

Integration by parts
If the given integral is of the form _[ udv then this can not be solved by any of
techniques studied so far. To solve this integral we first take the product rule on

differentiation

d(uv) _ dv du
dx dx dx

Integrating both sides we get

J d(uv) dx-j (ud— +v —)dx

then we have uv= jvdu + Iudv

re arranging the terms we get

_[udv = uv—J.vdu This formula is known as integration by parts formula

Select the functions u and dv appropriately in such a way that integral jvdu can be more

easily integrable than the given integral



APPLICATION OF INTEGRATION

The area bounded by the function y=f(x), x=axis and the ordinates at x=a x=b is

b
given by A:If(x)dx
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