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This (luesUon paper has tr,vo sectlons. Attempt each sectton in separate answef book'

Figures on nght rndica,tc marks'

tse-precise *d to the point iir ansrvering the descriptive quesbons.

SECTION: i

(B) A vcctr:r fi.:ld s rii expresseci ln recta.n!:Ltlar c<-rc.,rclintiff;q .'is (5)

,!' = {tr ?5 /i{r - i)' * {y - 2}'', Q + t}'l} {(" - i )t', + {.v - 2Yt "+ i: 
-r lp" }

i..il Flval,"rate S at it'(2, 4, 3). (b) l)eten:rine the unit vacior tha-r gves tlre directton of S at F'

{c) spccrty C-rc s'rriace /(x, y, z'S ort t'hrch lsl 
= I

CIR

Q.r
iA) Shorv that thc vector f ie1dsl = p| j {)s{fu, ,-  psrf i fu6' i  { i l "dnd 8-- '  pc*sfuo*'psrnfu\-F, (5)

are cvervvrhcre pcrpendicul:lr'f i-'' eacli otirer'

(B) !.xnrcss tbe rrnitcrm vector fieid l' = S{t,nicvlincirical comp'rneil$' (5)

Q.2
(A) F,:<plarn Iraraclay',s exl.)enment 1n stai-lc elcctric fieicl. v/hat ar-e the esserltial steps lfl his (5)

(ts)

Q.2
(A)

expr:rrrncnti

T)rffetcntrate betveen cross product anC <.lot product of two vectors'

OR

13,v applyurr Gauss's iaw to the difterent.tal voiutle element prove rhat
(  An, 0D, dD.' l

tharge anckr;at l  i1 t 'o lume^,,  =i  "-r  -F --- !-1 -L ixvolt tme\vla . r  ay 6r i

(B) l.cr D = 4xW, + 2{.x2 + z')u,, -> 41r;*-C !m2 and evaluate surFace intr-'grals

ch:rrqr: enclcsed in the recrangular 1:'aralleleprped 0 < x 1 2,0 < y < 3,4 4 z {

Q.3 Atternpt any two.

(A) Il.xplain the energy-banti stmr-lul'e tn culrtiir':tor, ins';lai':rs

(B) lixirlailr the Brot-Savalt ia'v '.vhich exPrc:jses magneirc

c,i-lu'.1ll i:)fl.

I ' , i :pii: ln t ire i;otl irriaiv r. ' :nditlc,t ls fcl i lerieci conciucil i ipi m:ltertai

Q.1
(A) i,rive n ihc vcctcr [u[ - - Lt)ct' '+- 4o', -8a ' aric)

indirccttotr at *M *2N'^ ft|) the nragnirucie o{ 5tt'

A,' =, 8r' -+--i ct., -- Zct 
" , 

f rnd: (a) ?1 unlt vector (5)

+ N -3tv4 '. it; in f ll:li l{/t,t - A')

o

e

anii sr:rnrci;ilduciors'

fielr,j tntenstty u'tth neat dlagrarn and

(5)

(5)

{c)
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SECTtrON: II

Q'4 I  - !  i^r^-o l { - r r  r l re to A.  :

(A)Derivetheequationforelectr icf ieldintensityduetoasheetofchargewrthuniform
charge clensitv PrC imz onan infinite plane'

(B) A umform vorume c'arge density of 0'{ rm' 
.rs 

preser}t throughout the sphencal shell (5)

extending frorn r = 3cm to r = it*' tf P' = 0 elsewhere' find: (a) the total charge present

throughout theshel l ,and(b)r , i fh ,a l i thetota lchargcrs iocatec i in thereglon3cm(f ( f , .

OR

Q.4
(A) Iet a potnt char 8e Qt='SSnCbe located at P'(4' -2' 1)zno a charge Q'=5\nCbt at (5)

P r t - 3 ,4 , -DA) i f s=eo ' f i nc lF l a tP ' i i ' 2 ' 3 i ( t 1 )a twha tpo rn t cn t l r c \ - r t x t s t s

lt"=92 

fiol'i intensr* at l-'oin t Ptp'#'rld''- tc infi*rte lint charge (5)^

(Bi I)erive the equaticn for r:lectrlc fieid rntenslty at I .

Ptesent or\ z-alsshaT ing unticrnr line charge ricnsiw P t- Cl m'

Q'5 r' - .- ̂ ., 1 - --1{t6 z\.:'t., Aitn: rn the rcgio* (5)

(A) A current clensrty rs g1vefi rn ,:yhnddcal coordinatt* ut J =--106 zt"t'' l

a<p<?agn ; {o rp> -Zaw, j=0 ,F ind the to ta iC l - l l Ten ic rcss ing thesu r lacez= \ \ ' i i l . ] r 11 fJ

ciirection' If thecharge velocitf is 2x 1a6mIsrtz=0'1^'fintl p"thete'

(B )Exp la rn thes rg r r f i canceo fc r : t : i an r l c l i ve rge r r ce r ; f vec t r - , r { i c i d ' ( 5 )

oR'

ai f)enve N{axwell"s eqiratir:n from Faraday,s 1a*, for transf,:nner'and mc.':rir;nd l,,Nltt'

(B)I)envcLap}ace,sandPoisson,sFlquatrorrslnC,artestanco-orc]in,.rtesystem.

Q.6 A*ernPt any two'

(A) iiour t0nc poriri", charges are }ocated rn the z = 0 plane at the ccrncrs of a' squ;lrc I

sr.le. A iifrh 10nC positive rh*rg.];;cated.atif:t;;;8 cm distarle frorn thc ':ther

Ca]culat.ethemagnirudeofthetotaiforceonthrsfi f thclrargefar6-€0,

t5)

{5)

I
i;n'! on a (5)

charges,

(B) Derivc Capacitance riue to spherical cable'

(C) Twc dipoles wrth dipole moments -5a''nclm and

{0"0,3) respecLrvelv' Finri potentre'i zt the c'rlg1n'

t5i

. /(\ n D" and (5)
9a, nc,, 'm lrre locatecl at potnts t ' \t 'v'1-L)

surface
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