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The figures in the margin indicate
full marks for the questions.

1. Answer any seven questions : 1x7=7

(@ What is a plané wave ?

(b)) Why cannot a plane wave propagate
in a conducting medium without

attenuation ?

(o What do you mean by scaler

potential ?

Contd.



(d) In propagation of EM wave the relation

(e)

(9)

)

7

“medium ? -

- between wave vector and electric field

intensity is given as k.E = 0. What does

this equation signify ?

How are" refract1ve index, magnetic

permeablhty and electnc perm1tt1v1ty

related ?
What is polarizing angle ?

Define reflection .cofefﬁclerlf. : . s

What do you mean by "anisotropic *

What is a wave guide 7 =

Draw the path of light thllough graded

index fibre.
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Answer any four of the_-followir_lg

questions :

2x4=8

(@) We know that intensity of a hght source

~ is given by 1. 33x107° Eo where Eo is

electric field intensity. Also intensity of

" the source is power per unit area. What

is the electric ﬁeld intensity of a Jaser

# “beam of 105 watt with beam cross-

A(b)~

‘ sectlonal area 10’6 square cm ?

What is the physical significance of —

“© displacement current ? © -

Qmmdent on the 1nterface of two

When a plane polansed EM wave is

e d1electr1cs, Wthh components of E

““and " D “and also B’ and H are

continuous ? .

~ Contd.



(d) What is evanescent wave ?

o)

A (é) What is the function of a 'half-wave

plate ?

(ﬂ - Cuve one exampleeaCh °f un1ax1a1 g
: b1ax1a1 CrYStalS

ig)» ‘. What do you mean by spec1fic rotation
ofallqllld? e

- ¥ ;
CobIA 23 N

() Give the differences between single

~ mode and multiple ‘mode fibres.

- -Answer any: thrée of the following

questions : . o9x3=15

3 S0 e g

-i «(a). State the four Maxwell’s equatlons and

wnte the1r phy31ca1 s1gn1ﬁcances

(b) Construct _thei electromagnetic wave
equation in free space. What is its

velocity ?
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() Show that for a plane wave in
conducting med1um propagatlon vector
‘is complex.

(d) How will you use Babinet compensator
~ to analyse polarization of light ? .

.. (¢) What are transverse - electric and

-

transverse magnetic modes of EM wave
in a waveguide?

() Derive an expression of numerical
*.- aperture for an optical fibre. .

" (g) Define optic axis in terms of wave

: 471.\,
: questlons .

. surface.

(h) Derive an expression for. plasma~

frequency.
;Answer any three of the followmg
~ 10x3=30

Bl

- () Deﬁmng Poyntmg vector. Estabhsh the
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358 »fact that the rate of decrease of total
““*energy is equal to joule loss plus the

i0s net flow out of the surface enclosing
515 ¢ the volume.

-



(c)

- (d) |

~ (b)  What are gauge transformations ? Find

the cond1t10ns of Lorentz gauge and

Coulomb gauge. 2+(6+2)= 10

Derive Fresnel’s relation for EM wave |

. with E perpendicular to the plane of

~ incidénce with proper diagram.

Estimate ‘the‘ proportion ‘of incident

power which is transmitted when a

. plane wave with frequency 10 GHz is

incident onto a slab of thickness 8 mm

< and dielectric cbnstant 2:5. ’ 1

Using Fresnel’s relatlon d1scuss ‘the

' ".‘_":phenomenon of total mtemal reflection”

=y

£ (ev?-'\ RETE

for electric : vector polarlsed

perpend1cu1ar to plane of mmdence

What 1e sk}m depth ? Derlve its

e expressmn for a conductlng medium.

POV Mo+ 1+3=10
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(/ How can you produce and analyse
circularly and elliptically polar1zed
lights ? Explain with relevant ray
diagram, (2+2+2+2)+2=10

}\ (9) Explain how you will measure specific
rotation of a liquid by half shade

: polarimeter.

(h) How will you determine the angle at
which energy must be coupled into a

B dielectric waveguide ?
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