Line Integral

Ordinary integral ff (x) dx, weintegrate along
the x-axis. But for lineintegral, the integration
Isalong acurve.

[f(s)ds=/f(x,v,2)ds

A r+dr B




Scalar Field, V Integral

If there existsa scalar field Valong acurve C,
then thelineintegral of Valong C isdefined by

[vdr
where dr=dxi+dy j+dzk.



Example:
If V =xy°z anda curve C is given by
=3I, y:2u2, z=u,
then find J;Vd r along C
from A =(0,0,0) toB =(3,2,1).



Solution
Given V = xy’z

=(3u)2u’) () =12u°.
And, d{’zdxi+dyj+dzk

=3dui+4udu j+3u’duk.

At A =(0,0,0), 3u=0, 2u” =0, u’ =0,
—u—l

AtIB=0G21) -3 74 =) 1 -1
—



L[ Vdr={" 02u")Gdui + dudu j+ 3u'duk)

= [ 36u'dui+ [48’du j+ [ 36u"duk
J0 = 0 = 0 ~
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=4i+%j+ﬁk.
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Exercise:
If V =x"yz” and the curve C is given by

x=4u, y= 3 =y
calculatej V d r along the curve C
from A =(0,0,0) to B=(4,3,2).

Answer

((var=22iv1a4j+ 2%,
- =
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Vector Field Integral

L et avector field

e F=F,i+F, j+F.k

The scalar product iswritten as -
cf =%xi+dyj+dzf.

E dr

F.dr=(F.i+F, j+F k).(dxi+dy j+dzk)

= F.dx+ F,dy+ F dz.



If a vector field F is along the curve C,
then the line integral of F along the curve C

from a point A to another point B is given by

F.dr =|F.dxc+| F,dy+| F,dz



Example :
Calculate j F.drfrom A =(0,0,0)to B=(42,1)
along the curve x=4¢,y=2¢t",z=¢" if

F=x’yi+xzj-2yzk.



Solution
Given If:x2y£+xzj—2yzlf
=(41)°(21) i+ (40)(£) j-2Q2°) (1) k
:32t4£+4t4j—4t51f.
And di’:dxf+dij;dZ/~<

=4dti+A4tdt j+3t°dtk.



=" Then
F.dr=0B2t"i+4t" j— 4 k)4dti+4tdt j+3t°dtk)

= (32" )(4dt) + (4t ) (4tdt) + (4> )3t dr)
—128¢t*dr +16°dr —12¢" dt
— (128 +16r —12¢ Jdr

At A =(0,0,0), 4t=0, 2t =0, ¢ =0,
=il

and, at B=(4,2,1), 4t=4, 2t =2, ¢ =1,
=]



P, [ T 128 +16F —1200)ds
A ~ ~ =0

1
= [ﬁﬁ o —étﬂ
-

28 58
=—+

5 )

= 26§.
30



Exercise:
If F=xy'i—yz j+3x°zk,

calculate | F'.dr

from A =(0,0,0) to B=(1,2,3) on the
curve x=t¢t,y=2t>,z=3¢t.

Answer F dr= 7ﬂ

- 168



* Double Integral *

Example
Given f(x,y)=4— 7y’ in region R bounded
by a straight line x =0, y=x and y = 2.
Find J‘J‘ f(x,y) dA 1n both order integrals.

R

Answer ” f(x,y) dA =4 unit”.
R



Example
Using double integral, find the area of a region
boundedby y=5-x" and y = x+3.

Answer The area of the region = 4% unit”.



