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1. State and prove Gauss,s theolcm.

(a) Assurning that the totial char
formty clisrribured *irt,i,, , .;;": ::;:.:j"T'" ;::":j, ;:pote[tial at a distalce r. from the celter.(r J o) is ;

u:{,-

A charge q is uniformly distributed
r -t z- = tL<\ y = 0. Show that tjre
,.;_---:.

alt(avaz + u2

on a circlc with equatioDi

potclrtial at a poiDt p({), q,0)
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Prove also thar tho elpcrri. ncid al pi. _-. - i _
whcre; 1. clre unire vocror along {hn r 
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2. Show by using separation of variable or otherwisc, that the solution

of the equation Y2V = 0, whete V is the potential lunction in two

dirnensional rectangular co-ordinatcs is givcn by;

/ : (,41 sinh ao * ,42 cosh oz) (81 sin ag * 82 cos ag)

w\ere 41, 42, BI, 82 and a are arbitrary colstants.

Prove that the potential distribution irrsidc the rcctatrgular region showr

ir figure,for the boundary conditions noted is given bv;

v@,v\ =
n?iq sirh T(o - t)
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3. (a) Definc the terrn ,,clectric 
dipole,,.

U*,'#
Prove that the electric potertial l./
rorm the dipole orrn;;;,;:'; 

poirlt P at a ctistan.. r

'= !o{t' 
""'(;)}

Jffi;.n- 
that the force on a dipole in an etccrric field E is

{=(e v)E
(b) What is dielectric polarlzation .1

Show, with the usual notat.
voluinc a[,]jelc.i].j. l, gi"^,, ;; 

rlrar 'ho 
''olarrrial 

rlun t,' a finir,,

v = .1- 1c.ar", r / -,Jiur
4,troJ" 7 1 ai,,l, __;_a,

Inter.pret thi$ result,

4. (a) Dclire the mag[ctic flux dex
space. 

siiy d and $how that (tiu rJ ,= 0 i\
BY assumilg ile Ampcre,s lav
tion .ur, o- _ ,0,_ **'*.* ,' ,"" ,;:': ,i:::;,:l;.;;; 

.,rLren 11. .1,,,,_

(b) Define the rnagnetic field sttenp
slow that c?rlF = .. 

ith E in a. rnagnel;izablc merlia ancl

If I1o currents are preseDt and the
PortioDai to {, show lirat Lhere
v"6 - o.

tnagnetjzation is lineari;, pro_
exists a flrnctjolr d su(h ,hat



(c) Prove.that the magnetic field at a distance d from an infinitely
long straigbt wire which carries currenr l. is siuen bu 49 /1\
Wherc pe is rlrc magnetic pernreabiliuy u, uu"iuu,n. 
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