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_— Surface Integral

Scalar Field, V Integral

If scalar field V exists on surface S, surface
iIntegral V of S is defined by
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ExampleT\/

Scalar field V = x y z defeated on the surface
S:x?+y?°=4 between z=0andz=3in the
first octant.

Evaluate LVd S

Solution

GivenS:x?+y?°=4 ,sograd Sis

VS=§i+§j+§ =2XI1+2Y |
oX- Oy ©67 - - -



Also, ‘““--~55__h_5_,_,,//»//////

VS| = /(2X)2 + (2y)? = 24/x* + y? =2/4 = 4

Therefore,

2X1+2Y | 1
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Then,

1 . .
LV lde = L XYz (Ej(xl+ y J)dS

_ %j(xzyz i+ Xy’z j)ds



m L X2+ y2 :mﬁ‘y—z =0andz=3

[

thatis a cylinder with z-axis as a cylinder axes and

radius, p=+/4=2.

So, we will use polar coordinate of cylinder to find

the surface integral.




\/
Polar Coordinate for Cylinder
X=pCOS¢®=2C0S¢Q
y = psSing =2sin¢
7 —7
dS =pde¢adz

e

T
where 0<¢ < = (1stoctant) and 0<z2<3
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Using polar coordinate of cylinder,

x°yz = (2cos @) (2sin ¢)z = 8z cos” ¢sin ¢
Xy“z = (2cos¢)(2sin ¢)*(z) = 8zsin* ¢ cos ¢

From

e s 2. e
LVQdS_Ei(x yZ 1+ Xy ZJ)dS_LVd§
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Exercise:

If V is a scalar field whereV = xyz*, evaluate

LV d S for surface S that region bounded by x* +y* =9

between z=0and z = 2 in the first octant.

Answer : 24(1+ ])



Vector Field, Integral
If vector field defeated on surface S, surface

integral F of S is defined as

VS
where n=——
.
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Example:

Vector field F =y1+2 j+k defeated on surface

S:x°+y°+z°=9andbounded byx=0,y=0,2=0 in
the first octant.

Evaluate S If d S



olution
Given S: x*+y° +2z°=9isbounded by x =0, y =0,
Z = 01n the 1st octant. This refer to sphere with center
at (0,0,0) and radius, r = 3, in the 1st octant.
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So, grad S Is
VS=é§i+§§j+§§k
oX- oy - O

=2X1+2y J+2zK,
and
VS| = (2%)? + (2y)? + (22)?
=2\X2+y? + 72

-5 1§ ¢
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_ VS _2xl+2yJ+22I§
= NS 6
1 :
=—(X1+Yy J+zk).
3 - v =
Therefore,

[ F.ds=[ F.nds
et Wlie
:L (y[+2j+l§)(%j(x[+yj+zlf)d8

:%IS (Xy+2y+2)dS.



Using polar coordinate of sphere,
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13 % : : .
- | EdS :gL_OL_O[(Bsm9cos¢)(33|n @sin ¢)

S

s

+2(3sin@sin ¢)+3cosf][9sin8]dO d¢

- 9jf_ojf_o[33in3 0'sin ¢ cos ¢
+2sin’ @sin g +sin O cosH]dad¢



rE Exercise:

Evaluatejlf-d SonS,where F =XI+2z J+yKk
4 5

and S Is a surface of the region bounded by
X*+Yy°+2°=4,x=0,y=0and z =0in the 1* octant.

Answer : 8(%+1j



