35-Definite intagrals VU

Lecture No -35 Definite Integrals

Definite integral for sin"x and cos"x , 0<x<w/?2
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Wallis Sine Formula
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Integration By Parts

'[Ude :UJV dx—IUde.(:j—li}dx
Example Evaluate j X Inx dx

J' X Inx dx= Inx I Xdx — J' [j X dx.di (In x)] dx (We are integrating by parts)
X

_ x? X 1. X X 'S 1, x
=Inx(Z)-[ (NDET ) Inxe [ (F)dx= () Inx-2 ()
Example Evaluate J' X sinx dx
I xsinxdx:xj sin xdx—j [J sinxdx.di(x)] dx (We are integrating by parts)
X

= X(-C0SX)- j (-cosx)(1)dx= -x(cosx ) + .[ cosx d X = -x(cosx)+sin x

Line Integrals

Let a point p on the curve c joining A and B be denoted
by the position vector r with respect to origin O. If g £, —r A
is a neighboring point on the curve with position vector :

r+dr,then PQ =r

The curve ¢ can be divided up into many n such small W
arcs , approximating to dry , dr,, drs.,.......... drp,...... T

Q
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so that ABZ dr, where drp is a vector representing the element of the arc in both
p=1

magnitude and direction. If dr — 0, then the length of the curve AB:J'dr .

Scalar Field
If a scalar field \V/(r) exists for all points on the curve ,

n Zl
the DV (r)dr, withdr — 0, defines the line integral

p=1

of V i.e line integral = IV(r)dr.

We can illustrate this integral by erecting a continuous g
Ordinate to V(r) at each point of the curve .[V (r)dr is then represented by the area of the
C

curved surface between the ends A and B the curve c. To evaluate a line integral , the
integrand is expressed in terms of x , y ,z with dr =dx +dyj+dz k

In practice , x , y and are often expressed in terms of parametric equation of a fourth

variable (say u), i.e. x =x(u) ; y =y(u) ; z=1z(u) . From these , dx, dy and dz can be

written in terms of u and the integral evaluate in terms of this parameter u.



