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Question Paper Code : 31278

B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2010.

Third Semester
Electrical and Electronics Engineering

EE 1201 — ELECTROMAGNETIC THEORY

(Regulation 2004)
(Common to B.E. (Part-Time) Second Semester — Regulation 2006)

Time : Three hours Maximum : 100 marks
Answer ALL questions.
PART A — (10 X 2 = 20 marks)

1.  Obtain the unit vector in the direction from the origin towards the point
P(3, -3, -2).

2.  State Stoke’s theorem.
3.  State Gauss's law for electrostatics.
4. Define dielectric strength. What is the dielectric strength of coaxial cable?

5. Write the relationship between magnetic flux density and magnetic vector
potential.

6. What is the maximum torque on a square loop of 1000 turns in a field of
uniform flux density B = 1Wb/m2 7 The loop has 10 cm sides and carries a

current of 3 A,

7.  What is the significance of displacement current density?
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12.

Calculate the emf induced in a circuit having an inductance of 600 #H i
current through it varies at the rate of 4000 A/sec.

Find the value of intrinsic impedance of free space.

Define reflection co-efficient and transmission. co-efficient of a P
electromagnetic wave.
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PART B — (5 x 16 = 80 marks)

Write a note on ‘Sources and effects of electromagnetic fie

Describe the different coordinate systems used to represent |
vectors.

Or

Find a unit vector normal to the surface x2y+2x2=4 at the p
2, -2, 3).

Evaluate Iﬁodg where F=4xzi~-y* j+yz kb and ‘S is

surface of the unit cube bounded by x=0, x=1; y=0, y=1; 2z
z=1. Also verify the divergence theorem.

A circular disc of radius ‘@’ m is charged uniformly with a chs

density of ‘o’ coulombs/m?. Find the electric field intensity .
potential at a point ‘4’ m from the disc along its axis. i

Derive the Laplace’s and Poisgon’s equations.
Or

State and derive the electrostatic boundary conditions at
interface of two dielectric media. [

The plates of a charged parallel plate capacitor having a dielec
of permittivity 20x10*F/m are each of 1.25 m*® area, and
charge on each is 50 #C. Calculate

(1)  the electric field strength in the dielectric, and

(2) surface density of the bound charge on the dielectric.
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Determine the flux density produced at a point distant ‘R’ m from a
thin, linear conductor of infinite length and carrying a current of ‘T’
amperes. 8

An iron ring having 0.2 m diameter and 10 cm?sectional area of the
core, is uniformly wound with 250 turns of wire. If the flux density
in the core is to be 1 Tesla and relative permeability of iron = 500,
what is the exciting current required to be passed in the winding?
Determine also the value of self-inductance and the stored energy.

®

Or

A solid cylindrieal conductor of radius ‘R’ m has a uniform current
density. Derive expressions for magnetic field intensity ‘H’ both
inside and outside the conductor. Plot the variation of ‘H’ as a
function of radial distance from the centre of the wire. (6]

An iron ring with a cross-sectional area of 3 cm? and a mean
circumference of 15 cm is wound with 250 turns of wire carrying a
current of 0.3 A. The relative permeability of the ring is 1500.

{1) Calculate the flux established in the ring,

(2) If a saw cut of width 2 mm is made in the above ring, find the
new value of the flux in the magnetic circuit. (8)

Starting with fundamental laws, derive Maxwell's equations in their
general integral and differential forms. Why are Maxwell’s equations not
completely symmetrical? (16)

Or

Explain the relationship between field theory and circuit theory using a
simple RLC series circuit. Also explain the limitations of circuit theory.
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From the Maxwell’s curl equations, derive the wave equation in H
for a plane wave travelling in the positive ‘%’ direction in a medium
with constants g=,, £=£,, and ¢ = 0. The electric field is in the

‘y’ direction. ®

What is skin effect? Discuss the depth of penetration in dielectric
and conductor. 8
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(1) Find the phase velocity, the wave length and the propagation
constant.

(2) Find the amplitude and direction of the magnetic field
intensity. B+5)

(i) Show that the total power flow along a coaxial cable is given by the
surface integration of the Poynting vector over any closed surface.
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