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ELECTROMAGNETIC IVA\IES

Paper: EC 5Ol

FtilI Marks : lOO

Time : Thrce hours

The figures in tlrc morgin indicate
Jull marks Jor the questions.

Answer o:rrg fiae quesfions. Sx2O=lOO

l. (a) State and prove Divergence theorem in
electrostatics.

@ Write down the physical signi{icance of
divergence and curl.

(c) Given point P (-2, 6,3) and vector
A=Ua,+(x+ z)ao. Express p and A
in rylindrical and spherical co-ordinate.
Evaluate A at P in the Cartesian
cylindrical and spherical system.

5+5+ 1O



(a)

b)

(c)

(d)

(a)

2.

3.

Write down Maxpell's cquations for time
varying electromagnetic fields : whcn
the media is homogeneous, source free,
lossless, isotropic and linear.

Obtain an expression of wave equation.
of a conducting medium.

What do you mean by Perfect
conductor ?

Explain Maxwell's fourth equation of
modiffed Ampere's circuital law. What
is displacement current ? 5+6+2+7

Prove that the electric field at a point
(r > a) due to a uniformly chargcd
sphere of radius 'a is the samc as lJ-c
whole charge is located at thc ccnter of
the sphere.

A circular disc of radius 'a uniformly

charged with p"cf m2. If the dcsk lies

on the Z=g plane with its axis along
the Z axis
(t) Show that at point (O, O, ftl

^[ h IE=;iI'-W;ry1"'
(i0 From this, derive the E ffeld due

to an infinite sheet of charge on
the Z= O plane.

M
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4.

(dit) If a<< h show that E is similar to
the field due to a Point chargc.

8+12

(aj Establish the relaUon V x II = .f * P,
dt

where the sYmbols have their usual
meanings.

h) Explain the concept of skin depth and
Iind out an exPression for that.

(c) State and prove uniqucness theorcm'
5+5+lO

Derive the expressions of the elcctric
and magnetic fields of an
electromagpetic wave propagating in a
lossy dielectric medium'

What do you understand bY the tcrm
loss tangent and what is its physical
signilicance ?

Obtain the Poynting theorem for the
conservation of energy in an
electromagnetic field and discuss thc
physical signiffcance of each term in
resulting equation. 9+3+8

(al

h)

(c)

5.
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(a)

(b)

(c)

o-

(a)

(b)

(c)

7.

Establish ll.c boundary conditions for
clectric and magnetic field intensitics
and the interference bctween two
dielectric media.

Explain how these conditions will be
modilied, if one of the media is a pierfect
conductor.

Ifx< O defincs rcgion I and x> 0 dclincs
rcgion 2, then find the clectric field
intensity in rcgion 2 (e r, = 5) , if electric

field intensity in region I(e r = l) is
-tg = \4u* +1.5u" -2i"[Vlm. 8+4+8

Dcrivc an expression for thc input
impedance i\n of a lossless transmission
linc, interms of relevant pa.rameters,
when the linc is terminatcd into
impcdance Zy.

Show that for a lossless transmission
line the input impedancc of a linc
repcat over every ),12 distance.

At a frequen cy of 8OMLIz, a lossless
transmlssion line has a charactcristic
impcdance of 3O0O and a wavclcngth
of 2.5m Find the value of L and C.

9+4+7
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