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1.     Write your Roll No. on the top immediately on receipt of this question paper.
2.     There  are  seven  questions  in all,  out of which you have to  attempt any five

questions.
3.     All questions carry equal marks.
4.     First Question is compulsory.

1.       Attemptanysdr.

a)  State Gauss's law. Deduce Coulomb's law from Gauss's law.

b)  Show that net effect of the dielectric on the electric field E is to increase the electric flue
densityDinsideitbyanamountP®olarintion).

c)LetA=¥apbeanarbitraryfield.Doesitrepresenteitherelectrostaticormagnetosfatic

field in free space?

d) If t2g =  Ej" (tr¥ -  dg) rfu(Tpr) , determine its instantaneous form.

e)Explainthetemlosstangent.Howisitrelatedtothepermittivityofthemediun?Whatisits
significance?

Dlfr=±{2cosBt++sinoflg)A/m2,calculatethecunentpassingthroughaspherical

shell of radius 10 cm.

g) Show that a Plane electromagnetic wave travels in free space as transverse electromagnetic
Wave.

(6 x 3)
2.       (a) Use Gauss's theorem to find the electric field intensityE  and Electric flux density

Dduetoauniformlychargedspherehavinguniformchargedensitypap,atapoint

(i)    outside the sphere and
(ii)   inside the sphere.

(b)   Derive the continuity of the current equation. Solve the equation to obtain an
expressionforthevolumechargedensityintermsofrelaxationtime.Explain
why a charge inside a good dielectric remains wherever placed.

(c)  The region between two concentric right circular cylinders contains a unifom
chargedensityp[,.Findpotentialbetweenthecylinders.

(6)

(8)

(4)
`(a)  The xp-plane serves as the interface between two different media. Mediuni 1 (z < 0)

is filled with a material whose per = 6  and medium 2 (z > 0) is filled with a material
whose         #r=4    .    If    the    interface     caines    current    (1/#o)fl,,     maj4/RE,

and  Ez = 5ffg+8flg  "ma/"2,   Find Hi andBi.                                               (9)
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a) Obtain an expression for magnetic flux density due a magnetic dipole. Draw the
magnetic flux density lines.
Given   the   magnetic   vector   potentiald =  ¥ flE      WZI/in,   calculate   the

total magnetic flux crossing the surface   ¢ = : , 1  <  p  < 2 7It, 0  < z < 5 in .  (9)

4.       a) State andprove uniqueness theorem.                                                                                                (5)

b) Given the vector fleld
a = {16afy -z)a# +  8ff2 qy -I ag

(i) Is a irrotational?  (ii) Findthe net flux of f over the cube  a < I,y,z < 1.                     (7)

c) Find the curent density Jto the magnetic vector potential fl = =  ffE  wb/mz.                 (6)

a)   What is Lorentz condition for potentials? Derive wave equation for electric scalar0\
(8)potentialandmagneticvectorpotential.

b)  The electric field and magnetic field in free space are given by

E = E±cos{106£  + Fz)  a¢  V/in
P

H=±(1DEf+Bz)apA/in
P

ExpresstheseinphasorformanddeterinetheconstantsHoandPsuchthatthe
fields satisfy Maxwell's equations. (10)

a)  Derive wave equation for electromagnetic wave propagating in free space. Find the
expressions for propagation constant, wave velocity and intrinsic impedance.         (9)

b)Alossydielectrichasintriusicimpedanceof200£30°flataparticularfrequency.
If,atthatfrequency,theplanewavepropagatingthroughthedielectrichasmagnetic
field component

H= log-Orcos(cog-:#}  fry    A/in

Find E and o[. Determine the skin depth and wave polarization.                                  (9)

a)Whatismeantbypolarizationofawave?Twoorthogonallineadypolarizedwavesofthe
samefrequencyarecombined.Statetheconditionsunderwhichtheresultantwillbe

(i) another lineady polarized wave (ii) an elliptically polarized wave.                                     (8)

b)Aconductorwithcr®ss-sectionalareaof10cm2carriesaconductioncurrent0.2sinlD9£

rnA . Given that a = 2.5 x 106  S/in and gr = 6, calculate the magnitude of the displacement

current density. (6)

c)Showthataplanewavetravemngthronghaconductorsuffersexponentialdamping.How
does skin depth vary with frequency of the wave?                                                                 (4)
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