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Chapter 07

INDEFINITE INTEGRAL

Integration By Parts:

If U and v be two functions of X, then integral of the
product of these two functions is given by

_fuv dx = ujv dx—j{g—zjv dx}dx

In applying the above rule care has to be taken in the
selection of the first function (u)and the second function

(V). Normally we use the following methods:

1. If in the product of the two functions, one of the
function is not directly integrable (e.g.lnx,sin‘1 X,

cos - x,tan"" x etc) then we take it as the first

function and the remaining function is taken as the
second function. e.g. In the integration of

jxtan 1 xdx,tan x is taken as the first function
and X as the second function.

2. If there is no other function, then unity is taken as
the second function.e.g. In the integration of

_[tanlx dx,tan* x is taken as the first function

and 1 as the second function.

3. If both of the functions are directly integrable, then
the first function is chosen in such a way that the
derivative of the function thus obtained under
integral sign is easily integrable. Usually we use
the following preference order for the first function.
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(Inverse trigonometric, Logarithmic, Algebraic,
Trigonometric, Exponential).

In the above as ILATE e.g. In the integration of
jx sin xdx, X is taken as the first function and

sin X is taken as the second function.

An important Result:

Ie f'(x)dx=e*f(x)+c
Generalized Form:

Let U be a polynomial and V be a function which can be
integrated repeatedly.

Iuvdx=uv(l) YL BT BT RESRRV IR B

Where u-:d_“,u" U’ et and v J'vdx, v :Iv(l) dx

dx dx
etc..

Some Special Integrals:

ax

¢ (e cos(bx +c)dx= eTcos(bx+ c-0)

& [e sin(bx+c)dx=e—sin(bx+c—<9)
. r
C xe™ e™
K | xe cos(bx+c)dx:Tcos(bx+c—6)—7cos(bx+c—29)
2o g (1] xe® . e™ .
* |xe S|n(bx+c)dx:Tsm(bx+c—9)—Fsm(bx+c—29)

Where a=rcos0,b= rsin0,r=+a* +b’

* [a*sin(bx+c dx:—X logasin(bx+c)—=bcos(bx+c) |+k
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aX

* [a" cos(bx+c)dx= —| logacos(bx +c)+bsin(bx+c) |+k

(loga)” +b

xe
a% 492

+ [ xe™sin(bx+c)dx= [asin(bx+c)—bcos(bx+c)]

ax

_(azi—bz)z[(az —b?)sinbx - 2abcosbx} +k
+ [ xe™ cos(bx+c)dx= a;(iaxbz | acos(bx+c)+bsin(bx+c)]

ax

_(azibz)z |(a®—b?)cos(bx+c) + 2absin(bx +¢) | +k
Example-1:
jlogx dx
Solution:
Take f(x)=logx, g(x)=1
| =j(|ogx)(1) dx

=log le dx — j[(log x)1 Jl dx} dx

:xlogx—_[(ixxjdx
X

=x|ogx—jldx

=Xxlogx—x+cC

=x(logx—1)+c.
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Example-2:

Evaluate Isin*lxdx , xe(=11)

Solution:
Take f(x)=sin"'x,g(x)=1

[sin™ x dx=sin"'x[1 dx—j[(sin‘1 x)l_[l dx} dx
- xsinlx—f[\/liT.x dx]
i

s 1 —2X f1(x)
=xsintx+= dx L e ld e (R e
ZI[\ll—xz j {J.\/f(x) ()
= xsin‘lx+%.2‘\/1—x2 +C
J'sin’lx dx =xsinx++/1—x* +C.

Example-3:

X

Evaluate I dx; x=-1.

x+1)

Solution:

J’ xe dx:jwdx

(x+1)2

_I [x+1 X+1)}dx
Uex[f(x)+f (x) ] dx =" f(x)+c]
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=e&(i)+c.
X+1
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