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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. A

y revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 10ES36
Third Semester B.E. Degree Examination, June/July 2013
Field Theory
Time: 3 hrs. Max. Marks:‘_ll()()
L Note: Answer FIVE full questions, selecting
at least TWO questions from each part.
PART - A
1 Sta and prove Gauss’s Divergence theorem. (06 Marks)

State explain the electric field intensity and obtain an expression for electric field
1nten51tydue§.to an infinitely long line charge. (08 Marks)
A charge oﬁ;’ﬂ..;i pC is located at A(25 -30, 15) cm, and aée nd charge of 0.5 pC at
B(-10, 8, 12) énimedEat i) the origin  ii) P(15, 20, 5Q)’¢m ' (06 Marks)

(

Discuss with relevamwﬁquatlons the potential field oi?»g syﬁtem of charges and hence obtain

the potential field of a fx{ig of uniform line charge deﬁsﬁy (08 Marks)
Discuss current and current, @ensny and derxve tha expressmn for continuity equation.

{ ) (06 Marks)

Given the field E = 40 xya,(+202ﬁ?’a§,+2aZ V/nf, calculate the potential between the two points

P(1, -1, 0) and Q(2, 1, 3). . (06 Marks)

State and prove the uniqueness theore A (08 Marks)

guati (05 Marks)

4y at P(1, 2, 3).
x? +1
(07 Marks)

(08 Marks)

In an mﬁaﬁﬁy long coaxial cable carrylng a uniformely current f [ ’ he inner conductor and
Hauter conductor find the magnetic field intensity is a functhn of radius and sketch

e (07 Marks)
w7 (05 Marks)
PART - B
Discuss the force on a differential current element and also obtain the expressmn for force.
(08 Marks)
Given a ferrite material which we shall specify to be operating in a linear mode wnh’
B =0.05 T, let us assume p,; = 50, and calculate values for xm, M and H. (06 Marks)
Define inductance and derive the expression for inductance of a torodial coil of N turns and
a current [. (06 Marks)
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List the Maxwell’s equations in point and integral forms for time varying field. (06 Marks)
Explain the retarded potentials. (08 Marks)

Let p=10° H/m, e=4x10°F/m, 6=0 and S, =0. Find K so that each of the following
pair of fields satisfies Maxwell’s equations:
i) D=(6a, —2ya, +2za,nC/m?)
H = (Kxa, +10ya, —25za,) A/m
ii) E=(20y-Ktla, V/m

H=(y+2x10°t) a, A/m (06 Marks)
Starting from Maxwell’s equations, obtain the wave equations in free space. (07 Marks)
Derive an expression for depth of penetration. (07 Marks)
Find the depth of penetration at a frequency of 1.6 MHz in aluminium, where
o =382Mz/mand p, =1. Also find y, A and V5. (06 Marks)
Derive the expressions for reflection and transmlssmn coefficients for normal incidence at
the boundary between two dielectrics. (09 Marks)
Write a note on standing wave ratio. (06 Marks)

A uniform plane wave in air partially reflects from the surface of a material whose
properties are unknown. Measurements of the electric field in the region in front of the
interface yield a 1.5 m spacing between maxima, with the first maximum occurring 0.75 m
from the interface. A standing wave ratio of 5 is measured. Determine the intrinsic

impedance 1, of the unknown material. (05 Marks)
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