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EE 1201- ELECTROMAGNETIC THEORY
ELECTRICAL AND ELECRONICS ENGINEERING
Time: Three Hours
ANSWER ALL QUESTIONS
PART—A (10x2=20 marks)

Maximum: 100 marks

1. Define divergence and its physical meaning.

Mention the criteria for choosing an appropriate co-
ordinate system for solving a field problem easily. Explain
with an example.

Define dielectric strength of a material. Mention the same
for air.

Calculate the total charge enclosed by a cube of 2m sides,
centered at the origin and with the edges parallel to the
axis when the electric flux density over the cube is

D=10x3/ 3ax(C/m?.)
5. List the applications of ampere’s circuital law.

Distinguish magnetic scalar potential and magnetic vector
potential.

Derive an expression for loss tangent in an insulating
material and mention the practical significance of the
same.
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Compare field theory with circuit theory.

What do you mean by “depth of penetration” ?

State pointing theorem.
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PART—B (5x16=80 marks)

Explain the working principle of any two practical
applications of electrostatic fields and magneto static
fields. (4+4+4+4)

Or

State divergence theorem.

Given D=10 y¥3 a, C/m?, evaluate both the sides of
the divergence theorem for the volume of a cube 2m
on each_edge centered at the origin and with the
edges parallel to the axes. (16)

0] Derive an expression for electric field intensity
E due to a uniformly charged infinitely long
straight line with constant charge density in
“Cfm. 10y

i) A line charge of 20nC/m is located at x=2m
and y=—4m. Calculate the field E at

(-2,-1,9m. ®)
Or
Explain in detail the behavior of a dielectric medium
in electric field. (16)
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Find the magnetic flux density at the centre of
square of sides equal to 5m and carrying 10 amperes

of current. (16)
Or

Using the concept of magnetic vector potential,

derive Biot-Savart’s law and amphere’s law (16)

Differentiate conduction and displacement current
and derive the same. Explain the need of
displacement current in Maxwell’s equations.  (16)

Or

What are the different ways of emf generation?
Explain with the governing equations and suitable
practical examples, (16)

A Derive the transmission and reflection co-

efficient at the interface of two media for
normal incidence. 8)
(i) A free space silver interface has

E (incident) = 100v/m on the free space side,
The frequency is 15MHz and the silver

constants are & = p=1, ¢=61.7MS/m.
Determine E (reflected), E(transmitted) at the
interface. ®
Or
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A plane wave propagating through a medium with
er=8, pr=2 has E=0.5 sin (10% B 2z) @7 vim.
Determine. (16)
(O

(i) The loss tangent

(iii) Wave impedance

(iv) Wave velocity

) Hfield





