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EASTERN UNIVERSITY, STTI LANKA

sECoND YEAR/SECoND SEMESTER ExAMII:llIl9ll-
rN scrENCE (2002/o3 k 2oo2/o3(A

(April./May.'2004)

MT 218 - FIELD THI'ORY

Answer all questions Time:Two hours

1. State Gauss's theorem

(u)

i, Calcuiate the total chargc;

ii. Find the clectric field intensity outsidc of thc chiirgc (llstribu-

tion;

iii. l'ind tlre electric field intensity iDside the charge distribuiion;

iv. Find the point at which electric fi.eld intensity is tnaxirrrum ,

(b) Find the componerts ofthe electric Iitld in the directiot of :r,1i

and z axis at the point (0, 0, z) ou the axis of the disk with radius

a and surface chargc density o over the atea t2 + y2 l tt2 z : O

Find also ihe pohential at the above poirt

A spherical volume with radius o, and charge density disl.ribution

givcrr by
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3. (a) Defire the term "electric dipole,'.

Prove that the ciectric pot€nl;ial y at a poillt, p at a dislance r
form the dipole of moment I is given by

u= .t {e n,,a(!\\.4re6 [- , '- \r/ J

Hence prove that the lbrce ol a dipole irr an electric Iiell E is
given by,
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Four cclual charge of rnagnitude e as shown irt jigure arc locdted,

as to form a quadrupole (double-dipolc). prove that ifr is very
much grca{cr than I arrrl s th(' po,r,nrirrl d,re r,, rhis rluarJrrrpolp iq

Al,s nn.20
slvcn bv -
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Where r radial distarrcc, d angle fiom the axis to lhe ra,clial line.

Find also a vci|or expression fcrr lhe clectric fie1d at tho rlistanl
poini dtlp to thc obove rha.g' r'onfigut0ri,.l.
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2. Show by using s€paration of variablc or otlrerwi6e' that the solutio!

ol the equation Y2V = 0' where V is the potential function il two

dimensional rectalgular co-ordinates is given by;

V : (.41 sinh oc * ,42 cosh oc) (81 sin ay + 82 cos dV)

wherc A1, A2, BI, 82 and 'r are arbitrary constants

Prove that the potcrrrrial distribution inside the rectangular regior sho*'n

in figure,for thc l)oundary conditions noied is given by;

sinh T(a -.r)
t)

. , ,nto,srnll ( 6 ]

V =0 d

4Vs tttY
nTbt

1,3,5,

b

V:Va

c-L
c-Ll,

a - xl,x

0So3a
o(ySb
o!a3b

.,)
f o ir

ll"(r'"r, /

V =0 al
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Describe the difterent stages ol'sewage (wastewalcr) trealmenl'

Discnss the following,
a) The l'actors tliat lnay influence the occurerce and distribtrtiolr ol'

microortsaniqlns in drilrking I ater.

b) Controlofail !nicrootganisms in conllned area.
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