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The figures in the margin indicate
Jull r_narks Jor the questions.

Answer any five questions.

\ (o .
1. Express the vector B=Ta,+rcost9a9 in

cylindrical and Cartesian co-ordinates.

Evaluate B(-3,4,0) and B(5, '—’25—2). 20

2. (a) For a uniformly charged sphere derive
the expression of electric flux density
for O<r<a and r=a, where ‘a’, is the
radius of the sphere. Also sketch the
variation of flux density with distance.
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4.

(b)

(@)

(b)) What does loss tangent mean and what/

(c)

(@)

A line charge B=50nc/m, is located
along the line x=2, y=5, in free space.
() Find E at P(1, 3, -4)
(i) If the surface x = 4 contains a
" uniform surface charge density
bmnum:n\ m?, at what point in the
= 1 = ?
z=0planeis E _, =0 * 10410
Derive the expressions of the electric
and magnetic fields of an
electromagnetic wave propagating in a
lossy dielectric medium.

is its physical significance ?

Obtain the Poynting theorem for E.m.
conservation of energy in ani®

electromagnetic field and discuss the
physical significance of each term in
resulting equation. 9+3+8

State and prove the uniqueness
theorem in electrostatics.

53 (EC 501) ELWV/G ®

(b)

In free space (z<0), a plane wave with
H=10cos @ 0%t- mwvax mA/m is incident
normally on a lossless medium
(6=260,n=84p) in region .z20.

Determine the reflected wave H, E_and
transmitted wave H, E,. 10+10

Derive an expression for the input

impedance  z; of a lossless

transmission line, in terms of relevant
parameters, when the line is terminated

by a load of impedance z; .

At a frequency of 80 MHz, a lossless
transmission line has a characteristic
impedance of 300£2 and a wavelength

of 2:5m.

(i) Find L (ii) Find C (i) if the line is
terminated with the parallel
combination of 2000 and SPF,

determine I"and SWR.

10+10
(@) What does a lossless and distortion less
line mean ? p
(b) Derive the necessary condition for a
transmission line to become
distortionless line. ,
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(¢) Prove that a distortionless line is not
necesarlly a lossless line but a lossless
line is a distortionless line.

(d) An airline has characteristic impedance
of 7002 and phase constant 3rad/m at

100 MHz . Calculate the inductance per
meter and the capacitance per meter

of the line. 4+8+3+5

7.  Short notes on : (any four) >

/‘f,*

(a) Skin depth /{: g
N3
(b) Modified Ampere’s circuit / X
9]
() Smith Chart \o
\ %

(d) Magnetic vector potential \%{ o ,_;) X

(e) Conduction and convection currént- -

() Divergence theorem in electrostatics.
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