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AM 218 - FIELD THEORY
(PROPER & REPEAT)

Answer all Questions Tilne: Two hoDrs

Ql. State the Coulonb s lau and da?ljs'.s la?i, iu Electric field.

(a) A tota] a rouui of rharge Q is uliforrnly distributed alon8 a tldD. straight

pl?ritic rod c'f lorBtL L. I'illd thc clcctric lorco actirrg ou a poirrt clnrsc q

loriatl).l ?Lt a poirrt P ar a vcrrnral disi.auco ,f fro ) th(j [idpoirrt of rhc rod.

(b) A sphericat volu re chorge,.der$iry distriburiol js givel L,l.

( ,.l't' " )
[0

ll'Loro /o is a cor$tnDi Arxl l is tl)o radirN of rLo sphorical vollnxo

(i) Calcutate tLe total clnrge 8;

(ii) Firrcl ttrc clcctrn, flcld iurcnsiry ii oursiLlc tt,c sptr()(;

(iii) Fnrd the electric field i terNfty t inside rLe spLere;

rv, Slro\ rhat Ih- rna\.rnr|r, ralu" ot I .,rr,,rrr,-a a, t - 074)a

Q2. (a) Defi c tlre Ler\$ electiiL f.etd, strength a"t\d elecbxc p\ltenlxat. !
(i) Srippose a. verJ targe sheet has a uDiforn charge deNity of o coulotnb per

square rneter Fird tl)e electri0 field strerrgth where tlre locatiol of the

pourt of xrtcrsectior coiucides with z-.,rxi$;



(ii) IIl sonn rcgion of spaco, the elcctroslatic potontial frrnction, {(r,y,

giverr bv

g(r,y, z) : xz + 2xy + zz

whorc thc pot(rrti.rl is lnctrsurod iI) volts and the distauccs in ntcters

tlre electric field at the pot}:'t (2,2.2)

(b) State the Poisson's equation iD electric fieid.

Sho$/ that the solutiou of the equatior V'!d : 0 in rcctaDgular

give by

Q3. (a)

0r)

Qa. (a)

(b)

(c)

where o and d are arbitrary corrstalrts

Usirrg Arnpere s circuit law and Biot-Savart law, prove that Vzd = 0,

is $iJa.lar potential.

SLow tllat tho cquivolcucc l)otwocrl Biot_Savafi

bror$ht orrt by dctorrlriuilrg tllo rn€rg]Lotic 6(ld

conductor o&Ilying a steady ourrent t))rougL it

o : etar er'r! ?t v r-+p't,

:2

trrrd Arnpcre's laws

B duo to ar irrfirri

(d Let a particle ,4 oI rlra"ss rrr'.r witll cliarge q arrd a pa.rticle B of

with cllaxge 2q be accelerated fron rest by a uniforur rrragnetio freld into

circula.r paths. If tLe radii of the trajectories of tlte particles A a.Ird B

ard 2I?, respectively artd the directioo of the Inaglletic field irj

to the velocity of the pa.riicle$, ther show thal rnA : tnB : | :8

Dcfilro tlrc tcnrr nuguctic |Iut detusitl) d|\l lLa flugretxc diwle

shov that V.d:0 iu spa.co, whoro ? is a Inagnt:tic fi<td.

Fi d th€ rrlagnetic field at the certer of a current carying square coil of

witi) snies 2a.

Let aD ernourt of cirarge Q be urffognly distributed over a disk ol\
If the disk spins about its axis with a0gular velocity {,./, therl find the

dipole mornent of llte disk.


