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1. Choose the correct option of any five of the
following : 1x5=5

(a) The value of wave impedance in free
space is
(i) 390 ohm
(i) 480 ohm
(i) 377 ohm

(iv) 230 ohm
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(2)

(b) The Brewster’s angle for light mc1dent
on glass with: refractwe index Pi ‘6 1;

(i) 90° . /
(i) 70° '
(i) 58°

(iv) None of the above

.

(c) Nicol prism is ‘made up of
(i) calcite crystal
(i) mica

(iv) nickel

(d) The angle of rotauon depends upon
() length of the substance
(i) concentration of the substance
(i) Both () and (i)
- fiy) None of the above

(e) Whichi of the followin
hollow waveguide?
) T™M wave
(i) TE wave
(iii) TEM wave

(iv) All of the abOVe

€ cannot occur in a
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. (3)

1]} Whach of the following is wrong?

] n«JéT
(i) E—

(i) n e

=

(@) DwB=0

- 2, Answer any five of the following : 2x5=10

(a) What are electromagnetic pdtenﬁals?

(b) Determine the numerical aperture of a
step-index fibre when the core and -
cladding refractive indices are
respectively 1-5 and 1-4.

() Classify the optically active substances
with examples.

(d Obtain an expression for the
electromagnetic energy density in free
space.

) What is optic axis? Give an example of a
crystal having two optic axes. 1+1=2

(0 Find the reflection and transmission
coefficients for normal incidence in
glass-air interface. Given refractive
index of glass is 1-5. 1+1=2
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3.

4.

5.

((4.);

(a) State the Poynting theorem and write its
mathematical form. Hence discuss the
physical significance of the theorem.

1+1+2=4
Or
Explain how Maxwell modified Ampere’s
equation for electromagnetic field. 4
(b) Obtain the boundary conditions for
tangential components of electro-

. magnetic field vectors at the interface of
. two media. - 2+2=4

(a) Show that electromagnetic waves in free
space. are transverse in nature. 3

(b) Find an expression for. conductivity of

_ionized region on the basis of
propagation of electromagnetic waves
through ionized gas, 4

Explaln the. phenomenon of total internal
»rgﬂecpon W1th the help of electromagnetic
theory. Wha{; are evanescent waves? 4+2=6
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6. {(a) Discuss how circular and elliptical
polarization of electromagnetic waves
can be obtained.

Or

Describe the action of Nicol prism as
analyser with the help of proper

(b) Derive the eigenvalue équation for a
plane dielectric waveguide.

7. Write short notes on any two of the
following : 4x2=8

(a) Double refraction
(b) Laurent’s half-shade polarimeter '
(c) Half-wave plate

%* % %k

3+2=5
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1. Choose the correct option from the following :
1x5=5

fa) The thermodynamic probability of a
system in equilibrium is

(i) maximum

(i) minimum but not 1
(iti) 1
(iv) zero
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(b)

()

(@)

(e)

24P/891

(2)

Rayleigh-Jeans law of radiation

(i) applies to smaller wavelengths
(@) applies to longer wavelengths
(i) applies to all wavelengths

(v) does not apply to any wavelength

According to which statistics, the energy
at absolute zerg cannot be zero?

() MB
(@) BE
(@) FD
(iv) None of the above

Five particles are
phase cells.
macrostates ig

(i) 6
(@ 10
(iii) 32

distributed in two-
Then the number of

(-z.) Fermi-Dirge (FD) Statistics
(ii) classical Statistics

iii) M &
(i) axw;l.l Bol‘thann (MB) atafistics
Instein (BE) Statistics

({ 3)

2. (a) Define statistical ensemble.
Differentiate among canonical,
microcanonical and grand canonical

ensembles. 1+3=4

(b) Define entropy. Show that the entropy
of the system is proportional to the
logarithm of probability of that system.
1+3=4

(¢) Show that the number of molecules in a
cell of energy €; in the equilibrium state
is given by n; = Ae %/*  where A is any
constant. 6

Or

Derive the expression for entropy,
enthalpy and Helmholtz’s free energy in
terms of statistical parameters. 2+2+2=6

3. (a) State Stefan-Boltzmann law  of
radiation. Deduce this on the basis of
thermodynamic considerations. 3

(b)) What is black-body radiation? Explain
its temperature dependence. 1+2=3

(c) What is Planck’s law of black-body
radiation? Derive an expression for it.
2+3=5
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(@)

(4)

State and explain Rayleigh—Jeans law.
Explain its validity in terms of
experimental results.

(S)

Or

Derive the expression for energy of a
strongly degenerate Bose gas.

Or
Calculate the energy radiated by unit 5. (a) What is the cause of degeneracy
area of a blackbody in one second when pressure inside a white dwarf star?
its temperature is 1000 K. Explain the limit depending on which
(6=5-672x107 J/S/m?) some stars become white dwarf star and
other becomes neutron star or black
1+4=5
4. (a) “Bosons may condense at very low hole:
temperature.” Give a  statistical o
mechanical interpretation. Derive the expressions for entropy and
Or Helmholtz free .energr of a strongly
degenerate Fermi gas.
How many photons are present in 1 cm > Derive an expression for Fermi-Dirac
i i i law of energy distribution for free
2 2 ¢
[Given, E xxdx =2-405] electrons 1 2 metal.
’ temperature (T =0K),
(b) What is photon gas? What At absolute zero P Fig
; are the | the energy levels up if:
properties of photon gas? {oas al etely filled. Calculate the total
e : 3
competl e o Tormi g
(c) Derive an expression n; = 9i ¢ r-0K and express £ 10 terms of
eXtAE; _ 4 number density (NV/V)
the most probable distribution of the
particles of a system obey; B
statistics. SHSNEE * kK
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