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10PHY12/22

Derive Clausius-Mossotti equation.

Describe any three polarization mechanisms with example.
An elemental solid containing 2 x 10* atoms/mt® shows an electronic polarizability of
2 x 10 Fme’. Assuming a Lorentz force field to be operative, calculate the di-electric
constant of the material. (05 Marks)

(05 Marks)

PART-B
Choose your answers for the following :
i) Spontaneous emission of light produces
= A) coherent light
C) unidirectional light
i)  The He-Ne laser isa
«A) high power continuous faser B) high power pulsed laser
C) low power continuous laser D) low power pulsed laser
iii) The life time of an atom in a metastable state is of the order of
A) afew seconds B) unlimited time
C) a nanosecond D) few milliseconds. -
iv) From a broken hologram which is 10% of the original, if reconstruction of image is
being done, then
A) only 10% of information of the object can be obtained.
#B) complete information of the object is obtained.
C) no information of the object can be obtained.
D) None of these
Explain the terms
i) Resonant cavity; ii) Metastable state; iii) Stimulated emission. (06 Marks)
Describe the construction and working of He-Ne laser with the help of energy level diagram.
(06 Marks)
The ratio of population of two energy levels is 1.059 x 10, Find the wavelength of light
emitted at 330K. (04 Marks)

(04 Marks)

B) incoherent light
D) None of these

Choose your answers for the following :
i) Ina superconductor in superconducting state critical magnetic field
A)*increases if temperature decreases B) increase with increasc in temperature
C) does not depend on temperature D) remain content
if) Ifthe optical fibre is kept in a medium of p > 1 instead of air, the acceptance angle
A) increases B) decreases
@) remains same D) None of these
i) Attenuation in optic fibre is due to
A) absorption +B) scattering
C) radiation loss D) all the above
iv) Numerical aperture of an optical fibre depends on
A) acceptance angle N B) n of cladding
C) Ncore Of material D) All of these
Discuss the different types of optical fibres with suitable diagrams. (06 Marks)
Write a short note on Masslex vehicles. (05 Marks)
Calculate the N.A,, V-number and number of modes in an optical fibre of core diameter
50pum, core and cladding refractive indices 1.41 and 1.4 at wavelength 820 nm. (05 Marks)

(04 Marks)
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10PHY12/22

Choose your answers for the following : S04 Marke
i) Acrystal of tetragonal fattice has

Aya=b=c Bazb=zc 2h=¢

The relation between atomic radius r and fattice constant a in FCC structure is

A} a=2R Bya=2V2R D) a= Mx

v

Packing factor of diaimond crysia

A) 34% B) 52% C) 68% D) 74%
iv)  Which of the following unit cells is a primitive cell?

A} Simple cubic B) bee C) FCC [3) None af these

Derive an expression for interplanar spacing in a cubic system. 108 Marks)
Explain how Bragg's spectrometer is used for deterinination of mterplanar spacing i a

crystal. i Marks)
Calculate the energy of electron that produces Bragg's diftraction of first order at glancing

angle of 22° when incident on crystai with interplanar spacing of 1.8 A% 0% Mackst
Choose your answers for the following : 104 Markst
1) The nanostructure reduced in anly one direction i known as
“A) quantum dot B} quantum wire
C) quantum weil Dy film
Fulterene is a
# A) molecutle B atom
C)j chemical mixture [2) nano particle
} Testing of a product without causing any damage is called
A) minute testing B destructive testing
o€} non-destructive testing D) random testing
iv) The signal due to a reflected wave is called
A)transmitted wave B longiudinal wave
_C) ccho D) peaco
b. (With simple illustration describe the two methods of preparation of nano materials.
< (05 Marks)
€. What are the potential applications of carbon nanolubes? (0% Marks)

d. Describe in brief a method of measuring velocity of ultrasonic waves in a liquid. (06 Marks)
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