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General Instructions

1.

5.
6.
7.
8.
9.

Read all the instructions carefully before answering the questions.

2. This is a Closed Book Test (CBT).
3.
4

This question paper consists of Six (06) questions in Three (03) pages.

. Answer only five (05) questions by answering ALL in Section A and selecting only two

{02) from Section B,

All questions carry equal marks.

The answer for each question should commence from a new page.
Answers should be in clear handwriting.

Do not use Red color pen.

All the notations have their usual meaning.

10. Assume any missing parameters with suitable values.




Section A
Answer all questions in this section.
QL .
(a) Discuss the Poisson’s and Laplace’s equations:
[2 Marks]
(b) Three charges +¢,—q and +q are situated at the vertices of an equilateral triangle
of side a. Determine the field at the centroid of the triangle.
[6 Marks]
(c) Conducting spherical shells with radii a = 10 cm and b = 20 c¢m are maintained at
a potential difference of 100V such that V(r = b) = 0 and V({r = a) = 100 V. Given
that &, = 2.5 in the region, determine
(i} V and E in the region between the shells,
(i1} the total charge induced on the shells and
(iii) the capacitance of the capacitor. '
[12 Marks]

Q2.
(a) What is Biot-Savart [aw?

[2 Marks]
(b) A circular loop of a wire carries a current I in positive § direction has a radius a
and lies on the xy-plane. The center of the loop is at the origin. Determine H (0,0,2)
using the Biot-Savart law.

{6 Marks]
(c) Two coaxial circular wires of radit a and b (b > a) are separated by a distance
h (h > a,b). Find the mutual inductance between the wires.

[12 Marks]
Qs.
(a) State Maxwell’s equations in Integral and Differential forms.
[4 Marks]
(b) In free space it is given that B = B,,ellwt=A7) a,. Determine E.
[6 Marks]

(c) In a medium characterized by ¢ = 0, yi = piy, €5 and E = 20sin(10% — gz)a,, V/m,
calculate 8 and H.
[10 Marks]
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Section B
Select only two questions from this section.
Q4.
(a) Explain plane wave propagation in free space.
[4 Marks]
(b) State Poynting theorem and explain its physical meaning.
[4 Marks]
(€} A uniform plane wave propagating in a medium has
E = 2e % sin(10%t - Bz) a, V/m
If the medium is characterized by ¢, = 1, u,. = 20 and ¢ = 3 §/m. Determine a, § and
H. [12 Marks]

Q5.
(a) Explain the following,.
(i) Linear Polarization
(if) Circular Polarization

(4 Marks]
(b) Discuss the following,
(i) Brewster Angle
(it) Total Internal Reflection
[4 Marks]

(c) The dielectric constant of a liquid is 78.2. Determine the
(i) Brewster angle for parallel polarization and
(i) The corresponding angle of transmission.
If a plane wave of perpendicular polarization impinges at this angle, find the

(iti) Retlection coefficient

{iv) Transmission coefficient {12 Marks]|

Q6.
(a) How electromagnetic waves propagate through waveguides?
[4 Marks]
(b) Explain the modes of operations in a waveguide.
' [4 Marks]

(c) A rectangular waveguide of whicha = 15cm, b =08cm, o0 =0, g =y and ¢ =
dey. H, = 2 sin (H—:) cos (3—?) sin(m x 10*'t — fz) A/m. Determinc,
(1) The mode of operation
(i) The cutoff frequency
(iify The phase constant
(1v) The propagation constant [12 Marks]
~end-
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Note:
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