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Derive an expression for the electric field intensity due to a finite length line charge along the
z-axis at an arbitrary point Q(x, y, z).

Find the force on a 100uC' charge at (0, 0, 3)m if four like charges of 20uC' are located on x and
y axes at + 4m. [8+48]
State Biot- Savart law

Derive an expression for magnetic field strength, H, due to a finite filamentary conductér sarrying
a curent I and placed along Z- axis at a point 'P’ on y-axis. Hence deduce thegimagnetie field

strength for the length of the conductor extending from - oo to + oo. [4+12]

3. (a) What is the inconsistency of Amperes law?
(b) A circular loop conductor of radius 0.1m lies in the z=0Oplane ang@has a tance of 52 given
B=0.20 sin 10% t az T. Determine the current . [8+8]
4. The inner and outer dimensions of a coaxial copper transmiss n and 7 mm respectively. Both

conductor have thickness much greater then dThe dielec

400

s and the operating frequency is
MHz. Calculate the resistance per meter langth

Inner conductor

Outer conductor ‘
Transmission Line [5+5+6]
{

2
State and explain Poyn X
The magnetic field ,dl o ne wave has a magnitude of 5 mA/m in a medium defined by
er=4,u-=1.D 'ne‘t average power flow and the maximum energy density in the plane
[8+48]

Explai rs on which cut off frequency of a parallel plate wave guide depend.

quency in terms of cut off frequency fc at which the attenuation constant due to
co losses for the TMn mode is minimum for a parallel plate wave guide. [8+8]

Definite following terms and explain their physical significance.
i. Attenuation function
ii. Characteristic impedance
iii. Phase function, and
iv. Phase velocity as applied to a transmission line.
At 8 MHz the characteristic impedance of transmission line is (40-j2) © and the propagation

constant is (0.014j0.18 ) per meter. Find the primary constants.
[8+8]

An open-wire transmission line having Zy = 650 — 12°Q is terminated in Zj at the receiving end.
If this line is supplied from a source of internal resistance 2002, calculate the reflection factor
and reflection loss at the sending end terminals.

A two wire line has a characteristic impedance of 300 2 and is to feed a 90 € resistor at 100 MHz.
A Quarter wave line is to be used as a tube, 0.6cm in diameter .Find centre ?to-centre spacing in
air? [8+8]
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