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Q2.
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<br>

a) Define electric dipole. Derive the potential and electric

<br>

field of electric dipole. Draw. the flux lines and

<br>

equipotential surface ofthe dipole.

<br>

C
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Electromnagnetic Field Theory

<br>

Attempt any three parts of the fölowing.

<br>

b) Two large parallel conducting plates are separated by a

<br>

distance d, and maintained at V=0 and V=Vo. The space

<br>

between the plates is flled with a volume charge density

<br>

p, = Po sin (x/d). Find the electric field at any point

<br>

between the plates.

<br>

A current distribution gives rise to the vector magnetic

<br>

potential A =x*y ay + y x ay -4xy a, Wb/m. Calculate

<br>

B at (-1, 2, 5) and the flux through the- surface defined by

<br>

z=1,0sxs1, -1<y<4.

<br>

d) If magnetic feld intensity H=(-y)a, +.(?t

<br>

yz)a, +5yza,; evaluate fH. di along the contqur in the

<br>

figure-given.

<br>

Attempt any three parts of the following.

<br>

r3

<br>

Write theMaxwell's equations in differential and integral

<br>

form and also discuss their physical significance in detail.

<br>

Explain displacement cuurent with the help of suitabie

<br>

example.

<br>

b) The field of an electric dipole is given by E=

<br>

(2 cos0a,+sin 6a)

<br>

where k is constant, comment on the

<br>

nature of conservation of the field given through rigorous

<br>

proof.

<br>

Given, D = 2pz' a, tp costy a,; evaluate $D.as and

<br>

verify the stokes theorem over a region defined by 2<ps

<br>

5,-1<z<1,and 0 <¢ < 27.

<br>
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Q3.

<br>

a)

<br>

Derive and define the time required for the decay of

<br>

volume charge density when a charge is introduced at some

<br>

interior point of the material.

<br>

Attempt any three parts of the following.

<br>

The flux density at a point distance r from -a long

<br>

filamentary. conductor carrying a current Iin z-directon is

<br>

given by B= (uoll2u') ag. Calcilate the flux crossing the

<br>

portion of the plane = r/4 defined by 0.01 <r<0.05 m

<br>

and 0 <z<2.ni for a current of2A

<br>

Derive the conditions that must be satisfied .by

<br>

magntostatic fields at the boundary between two different

<br>

media. Also, discuss the law ofrefraction for magnetic flux

<br>

lines at a boundary with no surface current.

<br>

Derive and discuss the. magnetic scalar and vector

<br>

potentials for different current d'stributions.

<br>

What is Ampere's circuital law? Find the magnetic field

<br>

intensity of an infinite line current placed along the z-axis

<br>

using Ampere's law.

<br>
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CO-Course Outcomes, PO– ProgramOutcomes, PI Code– PerformanceIndicator Code
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BL-Bloom's Taxonomy Levels (1- Remembering, 2- Understanding, 3.--Applying, 4- Analysing,5
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