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GAZ-465 Seat No.
B. Sc. (Sem. VI) Examination
March / April - 2017
CC-PHY-602 : Physics
(Statistical Mechanics, Solid State Physics,
Holography & Fibre Optics)

Time : 3 Hours ] [ Total Marks : 70
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ENGLISH VERSION
Instruction : Symbols used have usual meaning.

1 (a) Attempt any two 12

(1) Explain Gibbs paradox and derive seckur
tetrode equation

(2) Derive equation for thermodynamic
functions (stat. mech) energy. work,
pressure, and entropy for grand canonical
distribution.

(3) Explain the Boltzmann limit of Boson
and Fermion gases

(b) Attempt any four : 4

(1) The behaviour of phonon is studied by
_ distribution function.
(BE, MB. FD)

(2) The entropy of the adiabatic process 1s
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(8) The thermal wavelength A, = ,

h h 2amkl A \
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() For boson gas u is always
<0 =0.>0=10

(5) The first law of thermodynamics 1s
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(c) Attempt any one :

(1)

(2)

(D

(2)

(3)

Discuss symmetry and asymmetry

functions.

Derive an equation for partition function
and by using it derive the heat capacity
for vibrational motion.

2 (a) Attempt any two .

What is Josephson effect ? Discuss DC
Josephson with necessary equation.
Derive (Bep Bep)l2 = Be for type-ll
superconductor.

Explain Meissner effect and derive
London equation.

(b) Attempt any four :

(1)

(3)

GAZ-465 )

Superconductor work as a ______
(diamagnetic material, paramagnetic
material. ferromagnetic material).

A theoretical explanation of the Meissner
effect can be obtained from the
(Maxwell's equation, cooper pair, London
equation. magnetic induction).

London penetration depth A; varies with

the electron density n, of
superconducting electron as

L [ | £
{M‘ “yn. o Ay Rl Jng Ay o mg J
| 5
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(1) Which superconductors have a Vortex

state ?
(5 1 Fluxon = Tm?
(2.678 710717 1.1-10-1" 625 %1020,
1.6 ~10 1)
(c) Attempt any one 4

(1) Explain cooper pair formation

(2) Write short note on type-I and type-II
super conductors.

3 (a) Attempt any two : 12

(1) Explain holography with necessary
equations.

(2) For an optical fiber, derive equations for
Acceptance angle, Numerical Aperture
NA, fractional refractive index change
and normalized frequency

(8) (a) Describe the important
characteristics of Hologram.

(b) Describe the tvpes of optical fibers.

(b) Attempt any four : 4
(1) Attenuation in optical fiber is mainly
dependent on ____ . (transmission.

absorption. reflection)

(2) Numerical Aperture NA for MMF is
__than SMF.

(3) For which security purpose. Holography
is used in credit card ?

() Number of modeg in GBIN M =
(V:M - V=4, V=14, V=)

(5) Write three uses of Holography.
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(c) Attempt any one : 4

(1) An optical fiber losses 5% of its power
after traversing 0.5 km through the fibre.
Determine the attenuation of power 1n
dB/km.

(2) A step-index fibre in air has an NA of
0.16. a core refractive index 1.45 and
core diameter 3 wn. Calculate the
normalized frequency for the fibre at
operating wavelength 0.9 um.

Attempt any five : 10
(1) What is dispersion in optical fiber ?
(2) Define reversible and irreversible processes.
(8) Define coherence length.
(4) The London penetration depth A; varies with
the electron mass.
(5) What is superconductivity ?
(6) Draw the block diagram of the fibre optical
communication system.
(7) State the full form of HOE.
(8) State the full form of SQUID.
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