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FOURTH SEMESTER
EC 1253 — ELECTROMAGNETIC FIELDS
ELECTRONICS AND COMMUNICATION ENGINEERING
Time: Three Hours Maximum: 100 marks
ANSWER ALL QUESTIONS
PART—A (10 x2=20 marks)

1. State Divergence theorem.

2. What is dipole moment?

3. Define Torgue,

4. What is maghetic moment?

5. What is polarization?

6. Denote the continuity eciuation for current.

7. State Poynting theorem.

8.  State Faraday’s law.

9. What do you mean by homogeneous medium?

10. Define skin depth.
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12.

PART-B (5 x16=80 marks)

(@) A line charge with uniform charge density

(b)

(a)

pextending from ‘A’ to ‘B’ along the Z-axis.

Derive the expression for electric field intensity

at the point (x,y.z) using Coulomb’s law.

@

(i)

Or

Two point charges -4uC and 5uC are
located at (2,-1,3) and (0,4.-2) respectively.
Find the potential at (1,0,1), assuming zero

potential at infinity.

Point charges 1mC and -2mC are located at
(3,2,-1) and {=1,-1,4) respectively.
Determine the force on a 10nC charge
located at (0,3,1) and also find the electric
field at that point.

A rectangular loop is placed on the XY-plane

whose length and width are °2a’ and “2b°

respectively. Derive the expression for magnetic

field intensity A at point p(0,0,h) contributed by

current element 1d[ using Biot-savart’s law.
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Or

() Write a detailed note on Magnetic torque (8)

and moment.

. ~ 5
G The magnetic vector potential 4 = —v’:— z @

Whb/m, Calculate the .total magnetic flux
crossing  the suﬁhc@ 0= %. 1€ps
2m,0<z<5m
[N
Derive the bbundary condition for electric field.  (16)
- Or

Derive the boundary condition for magnetic field. (16}

Derive the Maxwell’s equations in integral and (16)

differential form.
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15. (a)

®

The E and H fields in 2 dielectric medium

(u = poand € = 9ep) are given by

F = 10 cos(wt + my) V/m;

H= %cos(wt +my)2 Afm.

Find angular frequcncy“ ‘@' and intrinsic

impedance ‘n’ using Maxwell’s equations.

Write a detailed note on Plane waves in lossy
dielectrics and good conductors with relevant
expressions. )

Or

"Derive the Wave equations in free space and

conducting medium from Maxwell’s equations.
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