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“B.Tech II Year H ‘Semester Examinations, May-2013
Electromagnetic Theory and Transmission Lines
(Common to ECE, ETM) ‘

Answer any five questlons

A cube of 2 cm. side is centered at the origin, with its sides parallel to
the axes, and contains a field of 3 x2 Ux V/m. Find the total charge
Find them g;ctentlal and ,sketch its varratlon with radlai “distance, for a
sphencal ‘shell of radius a = 3 cm, having a surface charge density of
ps C/m’, [15]

Distinguish between the Conduction and Convection currents. Establish the
current contmulty equahon, and hence calculate the. .rela.xatlon time.. for

Find the capacnance ofa 50 cm. long coax1al cable, havmg conductors of 4
cm and 2 cm diameters, separated by a medium of relative permittivity
2.56. Also find the stored energy and field at a radius of 1.5 cm in the
dielectric when 10 V is apphed [15]
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fields.

Establish the fields in the different regions of a coaxial cable carrying a
current I, and sketch their variation with radial distance. Is this cable a
shield cable ? [15]
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Define ancf derlve the Maxwell s curl equatlon mvolvmg Faraday S Law
Explain the concept of displacement current.

If =10 cos(10°t—z) ¥ mA/m, find the corresponding electric field
in air, and the displacement current density. [15]

Define a Umform Plane“Wave and estabhsh the \i;a\;é‘ equatlons 'f@:r a’
conductmg ‘medium.

A lossy dielectric has intrinsic impedance of 250 £30° ohms, and
E =2 e cos(owt—0.5x) Z V/m. Find the loss tangent, propagation
constant, skin depth, polarization and direction of propagation. [15]

With neat skétches, detme and dlstmguish hetween verticl and horlzontal
polarizations, when a uniform plane wave is obliquely incident on a perfect
dielectric from air, with relevant schematics.

A Uniform plane wave is normally incident from free space onto a non-
magnetic medium of € = 2.56, ¢ = 0. Determine the reflection and
transmlssmn coefﬁ01ents for Eand H ﬁelds and find the VSWR [15}
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7.a) Draw the equivalent circuit of lossy and lossless transmission lines, and

these dlstOrtlo‘ns be avmded‘?

b) A 50 ohm transmission line operates at 10 MHz, with a ve1001ty of
2 x 10° m/sec. If the load impedance is 60 + j 10.ohms, determine its
input impedance for a line length of 10 m and 5 m. [15]

:8id) Establish-ihe’ relations fori- Zsc and - Zoc of rf line§i-and sketch’ thexr
"7 variation with (Be). o
b) A 60 ohm lossless line is 30 m long and is terminated with a load of
75 +3 50 ohms at 3 MHz. Find its reflection coefficient, VSWR, Zmax
and Zu, if the line velocity is 60% of the velocity of light. [15]
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