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(Write‘ your Roll Nol 0;1 the fop' imme?i%ate_ly on rece@i of this guestion paper.)
A_ttempt Five .question_s n al'i. |
" Al questions .cany equal marks,
. Question num}:?er 1is compufsory. '
The use of non-programmable ca.llculator is permittéd. '

1. Attempt any five of the fanowing : - . |  5x3=15
(a) The relative permittivity of djstilled watéf is 81. Calculate the refractive index and
yelocity. (-)f light in it.

(b) " The conduction current density in a dlelectnc 18 glven by J =0.02 sm(lOgt) Amp/m?2.

Fmd the dlsplacement current density if 6 = 103 mho/m and €, = 6.5.
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(2) - | 955 .
A ﬁlane polarizéd light is inéident perpendicularly on a Quarter Wa&e Plate. Find its
thickness which introduces a phase difference of 60° between e- and o-rays. (Given

W, = 1553, o = 1.544, & = 5400 x 10710 m)
Derive Maxwell’s divergence equations from Maxwell’s curl equations. |
Ina hpmogeneoﬁs region, where p, = 1 and €, = 50,

_ E = QOREI("JI"F‘—')&J Vohs/m, ﬁ: Ho‘ef(“” ;B:)&y Tesla.

Here a,, &y are unit yectors inthe x and y directions. Find w and Hy if the wavelength

18 1.78 m.

Starting from the boundary condition satisfied by the electromagnetic fields at an interface ~

between two dielectric media, deduce the Snell’s law.

For an optical fibre with refractive index of the core 1.47.and of its claddi.ng 1.46,

calculate the pulse dispersion per km.

Define scalar and vector potentials. Show that the Maxwell’s equations can be expreésed_-
as two coupled second order differential equations in terms of scalar and vector potentials.

How do the above equations get simplified using Lorentz condition ? Discuss the

signiﬁcénce of Gauge Transformations.

Show that the time averaged Poynting vector for electromagnetic time-varying fields is

S\ oy (o
S}=—RetE xH'
. |

[ : . 7 . -
where H" is the complex conjugate of the vector H.

given-by :
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(3) o : 955

A plane .electromagnetic wave propagating in a conducting medium is characterized by -

the parameters €, i and 6. Show that propagation constant is complex in this case and

. is.given by :

B= mJeu (1+ io/(we)).
Hence discuss the propagation of electromagnetic waves ina good and a bad conductor.
Hére £ 4 and G are the permittivity, permiability and Eonduc_tivity of the me_dium,
Calculate the skin depth for a conductor a‘t‘ 1 GHz, given that ¢ = 3.8 x 107 mho/m,

i =257 x 1077 H/m. _ ' 12.3

Derive Fresnel’srelations for reflection and refraction of plane electromagnetic waves at
an interface between two dielectric media when the electric field vector of the incident -

wave is parallel to the plane of incidence.

Discuss the phenomenon of total internal reflection on the basis of electromagnetic
theory.  Determine the change of phase in the reflected ray when it suffers a total
internal reflection. A - 78
Show that in an electrically anisotropic dielectric medium the permittivity tensor is
symimetric.

Show that in an anisotropic dielectric medium the electric field, the magnetic field and

. the Poynting vector on one hand and the electric displacement, the magnetic field and

(€)

the wave normal on the other hand form orthogonal tripléts'. '

On putting a polarimeter tube 25 ¢m long containing a sugar solution of unknown

strength, the piané of polarization is rotated through 10 degrees. Given the specific

rotation of sugar is 60° per decimetre/(gm/cc), find the concentration of the sugar

solution. | o o 483
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Derive Fresnel's laws of phase velocities in an electrically anisotropic medlum Show

that it leads to the phenomenon of double refraction.

Describe the construction of Babinet Compensator and explain how it-is used to determine
the direction of major and minor axes. How is this compensator used to determine the

ratio of these axes for an elliﬁticaliy polarized light ? - 1.8

Starting with the Maxwell’s equations obtain the wave equations for the propagation of
an electromagnetic wave in a symmetric planar wave guide. Derive the'appropriate eigenvalue
equations and show that there exists only one Symmetric TE mode for 0 < V- <,

"V being the dimensionless wave guide parameter

Obtain an expression for the Numerical Aperture of an optical fibre in terms of the refractive
indices of the core and cladding. ' o 11,4

Value of constants :

Ko

=4 x 1077 H/m

gy = 9.0 x 10712 F/m -

=16 x 1071° C

= 9.11 x 1073! kg

¢ =3 x 108 ms.
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