SETHU INSTITUTE OF TECHNOLOGY

PULLOOR,KARIAPATTI-626 115

NOV-DEC-2011


[image: image1.png]3. E/B.TECH. DEGREE EXAMINATIONS, NOV/DEC-2011
REGULATIONS 2007
THIRD SEMESTER

EE 1201 - ELECTROMAGNETIC THEORY
ELECTRICAL AND ELECTRONICS ENGINEERING
me: Three Hours Maximum: 100 marks
ANSWER ALL QUESTIONS
PART-A (10x2=20 marks)

Show that the vectors A and B are parallel:
A=Zaxt4ay+ a,;
B=4ax+ 8ay+2a:

Calculate the total charge within the volume of the
universe; if p. =e-21/r2; C/m?

State Gauss’s Law. What are the conditions for a surface
to be a Gaussian surface?

Show that the work done is zero in carrying a positive
charge Q in a circular path with radius p and centered at
the line charge which is infinite in length and lies in z
axis.

Define the term “Potential Gradient”.

An electric dipole is located at the origin in free space has
a moment of p = 6 a; ; nC-Mt. Find the potential due to
the dipole at (2,3,4) Mt.

Define the term “Magnetization”.
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Find the current density J at point (2, 3, 4) Mt.,
if H=x%zay,—y?xaz; A/Mt.

What is displacement current density?

Find the value of Standing Wave Ratio, if the Reflectic
coefficient ¢ = £ %

PART-B (5%16=80 marks)

(a) Evaluate both sides of Stoke’s theorem for the (1
field H = 6 XY ax — 3Y% as A/m and the
rectangular path around the region, 2 < Xz 5
1 <Y>1; %Z=0. Let the positive direction of
ds be a..

Or

®) Find the vector C directed from A to B, where (I
A (-2,3,0) and B (0,-5,-7). Also find the vector D
directed from B to Origin. Find the cross and
dot products of vectors C and D

(@) A line charge with a density of p. C/mt. is (
uniformly distributed over a length of 2a with
centre as origin along X axis. Find E at a point
P which is in the Z axis at a distance d.

Or

«b) Two identical uniform line charges with pr. = (
75 nC/m are located in free space at X=0 and Y
=1 0.4m. What force per unit length does each
line charge exert on the other?
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Find the magnetic field intensity within a
magnetic material where

@) M=150A/m and p =1.5x10-H/m
(i) B=300x10°T and Xm=15
(iii) There are 8.2x10% atom/m3,

each atom has a dipole moment of 5x107" A.m?
and pr =30

Or

Prove that the net force experienced by a
square current loop carrying 1 Ampere in a
uniform magnetic filed B is Zero.

A tiny cylindrical conductor of 3cm length
rotating around the origin with a radius of 0.5
mt and at a speed of 1000 r.p.m. in a magnetic
field of 0.0053, Wh/m2. Find the e.m.f. induced
across the conductor. Derive the formula used.

Or

Find the Displacement current density within
a parallel plate capacitor having a dielectric
with £=10, area of the plate=10cm?; separation
between the plates = 0.05mm; applied voltage
is V =200 sin 200 t.

Derive the wave equation.

Or
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An electromagnetic wave in free space has a (]
wave length of 0.20 Mt. When this same wave
enters a perfect dielectric, the wavelength
changes to 0.09 Mt Assuming relative
permeability as 1.0 and determines relative
permitivity and the wave velocity in the
dielectric.
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