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Jull marks for the questions.

1. Choose the correct option fany five) from

the following :

. (a) The displacement current density is

equal to
G J
., 0D
) a
i) i
 oPav
(iv) o
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(b) The energy stored per unit volume in

(d) A plane electromagnetic wave of
an electric field is

is inci ally on an
frequency w is incident norm: 12,
air-dielectric interface. The dielectric is

6 FuH? | homogeneous, isotropic a.nd non-
. | TR magnetic. Its refractive index is 4. Tl'ql‘e
(ii) %(st +,uH2) v reﬂectaflce (R) a:nd .tranimlttance (T)
‘ at the interface is given by
i) LeE?2 . T i
| R

7e1] T ()
(iv)] eE? 4 yf2

n-1] 2

(c) For vertical incident, the critical angle » IT= 2
| n+1 (n+1)

at which the electromagnetic wave
reflects back to the earth from

() R=

ionosphere i a1l L 4n®
ionosphere is . _[n- _
P ‘ (lll) R= _—n-+l_ ’ (n+1)3
) 9N -
_n—l-r 4n?
i N () R=\—1-T=77
(i) 1-9 Noos _ | n+1] n
i isotropic
‘ After emerging out from an aniso
(iii) 9, /Nmax secg (e) crystal plate, when e-wave and o-wave
A overlap on each other, they produce
) NN cos (i) Interference
. .o . tion
~where Ny, is the maximum number of (it) lefratc .
free electrons per unit volume. (iii) Polarization

(iv) Un-Polarization
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(/) The Path difference of e-wave and

o-wave emerging out from a quarter
wave plate is

(9)

(h)

()

()

(iti)

(iv)

A
2(:“0 _.ue)

__r
2(/‘3 _"uo)
A
4(/“0 _.ue)

A
2(#8 _:uo)

The electromagnetic wave used in
Laurent’s half-shade polarimeter is

()

(i)
(i)
(iv)

Monochromatic Plane Polarized
wave

Monochromatic un-polarized wave
Chromatic Plane Polarized wave

Chromatic un-Polarized wave

The product of phase velocity and
. grou
velocity of electromagnetic wave is equalz

to

(i)

Square of the velocity of
electromagnetic wave
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(i) Velocity of electromagnetic wave

(iij) Exceeds the velocity of
electromagnetic wave

(iv) Less than the velocity of
electromagnetic wave

(i) The basic Principle of Optical fibre is
based on

(i) reflection on electromagnetic wave
(i) refraction of electromagnetic wave
(i) scattering of electromagnetic wave

(iv) total internal reflection of
electromagnetic wave

(i) A single mode fibre

() has a smaller core diameter and
supports only one mode of
Propagation.

(i) has a smaller core diameter and
supports a number of modes of
Propagation.

(i) has a longer core diameter and
supports only one mode of
Propagation.

(iv) has a longer core diameter and
supports a number of modes of
Propagation.
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2.

Answer the following questions : (any five)

(@)

(b)

(c)

(d)

(e)

2x5=10

What is Lorentz gauge condition ? How
1t can be converted to a Coulomb
gauge ?

How will you be confirmed that
electromagnetic wave is transverse in
nature ?

What is intrinsic impedance of free
space ?

What is internal reflection of

electromagnetic wave ? Suppose a
fnormchromatic electro-magnetic wave
Is incident on the interface from a
denser medium to a rarer medium. At
what condition the reflected wave will

pass through the bound i
1
s g ary line of the

Calculate the speed of ordinary and
extra-ordinary electromagnetic waves in
calcite crystal.

(Given, 4, =1-658 and He =1-486)
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(9

(a)

(b)

63/1 (SEM-6) CC13/PHYHC6136/BL 7

Explain elliptical polarisation of
electromagnetic wave.

A 200 mm long tube containing 48 cm3
of sugar solution produces an optical
rotation of 11° when placed in a
saccharimeter. If the specific rotation
of sugar solution is 66°, calculate the
quantity of sugar contained in the tube.

' 3. Answer the following questions : (any five)

5x5=25

Define electromagnetic wave. Write
down the physical significance of
Maxwell’s equation. 1+4=5

Show that, for an isotropic dielectric
medium, the velocity of electromagnetic

wave is

1

—

T

where, xand ¢ are refractive index and
permittivity of the medium.
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(c) “Skm depth is a measure of the
distance of penetration of an
electromagnetic wave into a good
conductor before its magnitude dgrops

(i) Plane polarized electromagnetic
wave of wavelength 5000A is
incident on a piece of quarter cut
parallel to the axis. Find the least

1 .
to — ti ;

p times its value at the surface.” thickness for which the ordinary

Justify. and extra-ordinary waves combine

(d) Prove th to form plane polarized wave

e
at (Given, u, =1-5533, p, =1:5442)
2

,u=\/£-, where 4 and & are the

refractive index .
and rel P
of material, ative permittivity

(h) Write Fresnel’s assumption on optical
rotation. Explain clearly the left hand
and right hand circularly polarized
vector rotating in opposite direction.
2+3=5

() What do you mean by numerical
. 1( #2) aperture of an optical fibre ? -

@ |» where 4 and 4 are the Calcul.ate the total number of 1nterna3
reflection at an acceptance angle 30
for an optical cable of length one meter
and radius 25um. (Given refractive

(e) ‘i:‘c:v ﬂ:?}tl the reflected electromagnetic
. at the interface of two di i
Is plane polarized wh e
Is I . , en the angl
Incident is equal to Brewster angleg ? eOf

corresponding refracted indi
. in
two dielectrics. flces of the

| . .
1j} gfeﬁne an anisotropic crystal | index of the core is 1-50). 2+3=5
istinguish N t
biaxialglé betwe'en uniaxial and | 4. Answer the following questions : (any two)
rystals with examples. 1+4=5 10x2=20
(@) () What ;
at is g half-waveplate ? 3 ‘ (@) (i) Define Poynting vector. Derive an

“ expression of it and explain its
63/1 (SEM-6) CC13/PHYHC6136/BL. 8 physical significance. 1+3+2=6
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(i) In an electromagnetic wave the
magnitude of electric field vector
is 607 volt/meter. Determine the
magnitude of Poynting vector.
(Given velocity of EM wave =
3x108 m/ sec,

Ho

=1x10"" 4
= Henry/meter

(b) Derive Fresnel equations for reflection
and refraction (Perpendicular and
Parallel Polarization) for electromagnetic
wave at the interface of isotropic linear
media. 5+5=10

(¢) (i) Explain the pPhenomenon of double
refraction of electromagnetic wave
in uniaxial crystal. 2

(i) How a Nicol Prism can be used as
a polarizer ? 5

(i) A Partially polarized electro-
magnetic wave is passed through
a Nicol prism. In 90° rotation of
the prism, the intensity changes
from I, to 0-3 I, Find the
degree of polarisation. 3
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i f an
d) Define TE and TM mod.es 0
@ waveguide. Derive the equations of TE

mode of a planar waveguide. 4+6=10
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