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(b) Using Maxwell's equation, discuss ¢,

boundary conditions for electric fielq 3
vector at the interface between differen !
media. 4 F
|
lectromagnetic waye i
2. (a) Show that the e : 1
(a) equation is satisfied by electric field anq |
magnetic field in free space, and hence i
explain the intrinsic impedance of the
medium in which the wave propagates. 3
3"‘ 1=4'i
(b) Show that the plane electromagnetic
waves are wholly transverse in nature. 3
Or j
Define the Poynting theorem and express r
them in differential fortn and hence
deduce necessary equation representing the ;
Poynting vector. 2+5=7
3. Discuss the reflection and refraction of
electromagnetic wave by considering the
oblique incidence at the boundary. 7

Or

Using Maxwell’s equation, show that the
propagation of electromagnetic wave

in
conducting medium is damped.
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(3)

4. What are the electromagnetic potentials?
Applying Lorentz condition, show that the
electromagnetic potentials satisfy the electro-
magnetic wave equations. 7

Or

Discuss the transformation of electro-
magnetic wave by using Coulomb gauge
transformation. Show that the scalar
potential satisfies the Poisson’s equation and
hence explain the origin of the transverse

gauge.

5. Deduce the total power radiated from an
oscillating dipole

(Pg) = - [p%w"}

47{80 3C2

where p, is the amplitude of electric dipole,
o is the frequency of oscillating dipole and
¢ is the velocity of light. 7

Or

What are waveguides? Show that the phase
velocity of the waveguides is infinite exactly

at cutoff modes. 2+5=7
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( Marks : 20)
The figures in the margin indicate full marks for the questions
SECTION—A
(Marks:5)

Put a Tick M mark against the correct answer in the box
provided : 1x35=5

1. Which one of the following Maxwell’s equations is
originated from Gauss’ law applied to electrostatic?
(@ V.D= 4mp O
(b) -B=0 O
(c) VXE-= 0B O

c dt

<

!

(@) VxH=-2F , 19D D
é c Jt
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(2)

jncident on the surface

2. When unpolarized light is o nele
of dielectric medium at Brewsters gl

(a)

(b)

(c)

(d)

ane polar'ized and the angle

5 . l
the reflected light 1S P fracted is 9 0° O

between reflected and re

is unpolarized and the angle

th ted light ; ~
e ot . d refracted 18 60 a

between reflected an

polarized and the angle

light is plane
the reflected ligh P 1 is 45° O

between reflected and refracte

the reflected light is partly polaf'ized oand the angle
between reflected and refracted is 30 O

If E and B are monochromatic waves of frequency
travelling in the radial direction at the speed of light,
the ratio of their amplitudes is

(a)

1

O
VEoH O
- O
Eolo
EoMo O

(d) Veoko O
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(3)

4. If n and m are real quantities called the optical
constant of the medium, the complex refractive index
of the medium is given by

1
S O
(a) Jn+im
R 0
n+im
(c) n+im O

(d) Jn+im O

S. In a propagation of TE waves in a rectangular
waveguide with inner dimensions a and b, the wave
equation will be

G 5 0
+ +y|w=
@ (3962 dy> ]

2 9 1
+ +=|y=0 O
(%) (8x2 3y2 Y}

2 9% 1
o | 2=+ +=|wv=0 0
£ [3x2 ay? v’
d 3 2
() a2+a2+'¥2}\|’=0 O
dx dy
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following questions : 3x5= 5

Give very short answers to the
N ations, show that the

, u ; ;
1. Starting from Maxvt;_ellss fr";le following differentia)
i tishe : ini

elect::ic ﬁf:;d as"‘;omogcneous medium containing
equation i :
charges and currents -

2 _3_2_.?_ = -1—'\7’p+u§:I
Where the notations in the equation have their usug
ere the

meanings.
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g Define the radiation presaure and gve the relation

witly mtensity of em wave
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2. Define the radiation pressure and give the relation
with intensity of e.m. wave.
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clectIomagnirtn waves
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4. Definw electromagnetic field momentum PET LAY tiene
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P
8. Give the definition of rot metied ..ncuﬂll
retarded timme
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