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MT 218 . FIELD THEORY
Proper & Repeat

all questions f ime:Two hours

State the Gauss's theorerr1 ir Elecbric fielcl.

A spherical conductor of radius d carrying a charge e1 is surroundecl by a

conceuttic spherical conducting sheet, of raclius D alr{ carrying a charge e2.

both conductors being lnsulate.l Find the potential at a point between ihe
sphere$

If the inDer (onducior is c.r lected by e, fine insulated conclucting wire, passing
through a small hole iu the outer concluctor, to a dista[t unchargec], insulated
spherical conduitor ofradius c, prove that, t.l.re latter will be r:risecl to a potential

e,h + c"a

4trenb(a + c)

Siiow thar thc potential (d) ai a poiDt clisti.nce rr ancl r! respecti\€ly fiom
centers 01 a long parallel pait of rvires of negligible closs section aDd having
eqrrd 

^n 
loppn"irF lu,,. f ,irona. l.j.r,-r \ , , rJrnb p^r. n"rpr. js 6.v.n lrJ.

d:^ - loe I il.trcr \, ./

Sta,te the poisson,s equation iD electric field.

(")'

The expressiols for electic scalar potettial nssociaijed

dislribul.ioDs arc gjvell beiorv. Detennine the electric 6elcl

with voluine charge

intensity t in each



fase by performirg greclienl operation. TheI by tahing the clivergelcc of

fielcl, e\.aluate tbe vohrne ttarge distriburion p at tlre oriliir.

i. V =.2Q + I)2ly l)2z2 (CartesiarL Svsiem)t

1\. \/' -. R) .os2 A (Spherical Svslem).
| ,1V ,/l

\\'l eLe fl R A . l.qL,l'.'ic.rl S\'-t -rlR FJP lt trP J
k) 'l\r,o ]1rela]lic spheres moudled sjde br sicle with the spacilg of d mrrl bet

hF:r ',leF ' ",o '1^. 
.1 , ' . . lipr 'ol .; 'sn. ",or lr -' ., - l

the possibiirty of voltrg-. surges exr:eednrg 20 LV on thc lirre, what spacing

shoulcl he usetl, iJ the spheres ale 1i.10 rrrm rrr cLiarneter? Breakdotl,1 stre

of trir 3.0 h\r per mm.

tl3. (n) Using Airpere's circuit lall, ar1d Biol-Savar( ]Arv. provc lhaL V'?O:0, \{,here

is scaLar poienl,iaL.

rrrtl Anlircrc's laws will

B due l{r arr inlinireh

in the plane oI

flo,ving

(b) Sho$ thal lhc e.tlri\'rlen.e bet\feer1 Biot-Saynri

lrrouglt out b]' deterlrrrir8- rhe magretic field

coorhxJor cnrrl ilrg a sleady cLurcl]t thro[gh it.

(c) A loug ihiu flat srlip ol lLettrl is ol wi.lLh ll' arl(l

jl. Find the magrlelic irduction -R at r poiDl P

.listarce b irorr the nearest cdgc.

Qi. (n)

{t, )

(")

Stdlc lho Crr ss s theoLeJr in gra\.italroual liclcl.

State ancL prove hlrr lifpl.r's thircl l:r1\'.

\\'Lcrc lhc cquarion ol ellipse is ; + r;; =. 1

Thc densrty ol a spLcre of n.rs-. .11 ard rarlins .l. i.l1i a clistance r lron the
/" \u,,,..r.F. i.f J, ,1. lhr ",.-, ..1
\./

Sbou rbel tlrr: gralilatioDirl rlrll dion at foini. 1i et a distitrce:?{< o)

Lhr rc1rtrir ol lire sphere is,

I l,r .ir r\(' *,t
G \Ii. - (2n' 2rr- +:') atrd nt,v

26G tr|,
:15/r

GM:t'

. Show also i,hat 1e potieniial ai P

thc gLtrvilirliol]ai poL rliill energv is


