Fogra MNo..

) : EC44
NEW SCHEME

Reg.No.l 1 T 1 I 1 [T 111
Fourth Semester B.E. Degree Examination, January/February 2006
BM/EC /EE/TE/ML/IT :
Field Theory
Tirree: 3 hirs.) (Mo horks : 100

MNobte: 1. Answer any FIVE full quesiions.
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2. Agsume the missing dota, If any,

Explain elschic field indendty al a peint in an electric field praduced by o paoint
charge. Show that the electic field infensity ot any point due o aninfindbe sheat
of charge i independsnt of the disfaonce to the point from the sheeat, (& Marks)

Explain the concept of work and potential as coplied to on elechic fisld and henca
obtain an expression for the potenticl difference betwesan fwa points in an alectic
field produced by a point charge. {8 Muorks)

Find the electic field ot the orgin due fo o poind charge of 6.44 x 10-7C located
ot (- 4,2, -3)m in the Cortesian coordinate system. (& Marks)

State and prove Gouss low and deterning the fisld due fo an infinite line charge
usingy the sarme. (10 Marks)
With usucl notafions establish e relofionship betweean elechic fiekd infensity and
the slactic poterdial 4 Marks)
Ghven the polential field V = 50 » X2V Z 4 20 2voits in free space, find the
voltoge at o point P{1, 2, -3) and the field sfrength af P {6 Marks)
Using Loploce's equabion, prove thot the electic potential at any point distont

r in fhe space batween 2 charged concentic spheres of rodi Ry and R, as

i_.1 .
V=¥, [ ; -'EL.] {8 Marks)
LE, B

with wsual nototions derive boundary conditions ot the boundary betwaen a

dGwlechic ond o conductor in an electhic fiald, (8 Marks)

Prove that the potentiol field given by V = 22® - 3y® + 2 sofisfies Laplace squaiion,
fd Marks)

Wsing the concept of valurne energy donsity inan electric field, find the totol anergy
stared in

i A parale ghote systam

i Twe concentric sphencal conducions. Hence find ther capacitancas.

{8 Marks)

Show that the magnetic fisld intensity of the end of a long solencid is cne holf of
that of he center, (5 Marks)
Darlve an exprestion for the eguation of continuity, (& Marks)
Contd.... 2




Page No... 2 EC44

5. (g} State and prove Ampera’s circuital low and coply it 10 3 sircight sofid eyindncol
conductor to ealculote he magnetic fisld infensity. {8 Marke)

ey Discuss the concept of vector mognelic potenticd ond hence show that

A= ?—E j' }f du; whers A & the vector mognetic potenficl and J i the
current dansity, ' (6 harks)

e i . e e el o o

tey Eind the magnetic field interty ot the canter of o sguare of sldias egpual 1o Srm and
carrying curant of 104 6 Marks)

&. () Darlve an exorassan for the force on a differentiol curent element ploced ina
magnetic fieid. Also obtain aon expression for the emf induced between the fwo
ands of a conductor due fo its motion in o steady magnetic fisld. (8 Marks)

i n e e e

b} Find the fraquency at which the conduction curent density and the displocement
current density are agual in a madium with

g=2x10"%* mho/m and gr=§] & Marks)
(ey Starting from Faraday's iaw of ere;:trﬂrnngneﬂn:: incucton derive the Moowell's 1
aquation 7 x B = - %f {6 Marks) !
7. (o} State and prove Poynting's thearsm. {10 Marks) !

by A rodio stafion fransmits power radially around the sphedcal reglon. The desired
aloctical fisld imtensiy ot a distances of 10 km from the station s TrmW . Caloulobe

ihe comespondmng H. P and the stahon power. o P arks) " i

8 Writa explanatony note on ! .
tay Dhvargences haooam
) Biot-Savart’s ko

(&) Wave propagation in a goed conducting rrediurm
(5 du 20 Marks)

() Inductance of a co-axial cabls.




