50, will be treated as malpractice.

Important Nete : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 15PHY12/22
nation, Feb./Mar, 2022
Time: 3 hrs. Max. Marks: 80

(vagadro number, NA 025 x 10°¢ per Kmmole
eloc:ty of light, ¢ = 3% 1 03 m/s

Electron charge, e = 1.6 S 107 9C

1 electron volt = 1.6 < 10°7.J

(06 Marks)
) stence of electrons inside the
nucléus'by this prmclple (06 Marks)
A particle of mass 0.65 I\/Ic\a'/’C2 has a kmetlc energy 8@: v Fmd the ng;oghe wavelength.
' (04 Marks)
Define phase veloc1ty fgroup veloclty and derive a relatmn between group velocity and
particle vcloc1ty ' (05 Marks)
(07 Marks)
»épotentiai well of Wl th 0 18 nm. Find the energy
(04 Marks)

: .Expiaigt & merlts of quantum,f;ee electron theory, T RERVHDITES (06 Marks) :

;ﬁhd derlve _an' 9xpressmn for electncal conduct1v1ty ‘of a
: - R (06 Marks)
(04 Marks)

L X (07 Marks)
Explain TypeJ,zind Type-I1 supefegnductors (05 Marks)
The resmtlwty 7 of instrinsic Gerfianium at 27°C is equal to 0.47 Qm. Assummg electron and
-m-/v/s respectively. Calculate the intrinsic carrier density.

(04 Marks)
Module-3
=for energy density of radiation in terms of Einsteins coefficients.
% 5 {06 Maris)
Discuss differenttypes of optical fibers. (06 Marks)
Find the ratio® “of population of two energy levels out of which one corresponds to metastable
avelength of light emitted at 330 K is 632.8 nm. (04 Marks)

l1of2




10

o

15PHY12/22

OR
Explain the construction and working of semiconducterdiode laser. (06 Marks)
Define angle of acceptance and numerical aperture ayd’hence obtain an expression for angle
of acceptance and numerical aperture, - (06 Marks)
Calculate the numerical aperture and angle®of ?fécceptance for an optical fiber having

refractive indices 1.50 and 1.48 for core an ding respectively. (04 Marks)
Describe Seven crystal system with'n (07 Marks)
Describe the construction and workin : (05 Marks)
Determine the interplanar spacing:for (110) planes for copp which has FCC structure and
atomic radius 0. 1278 nm. ) (04 Marks)
What are M1ller 1nd1 s? Obtain an expression Afd’"f’interplanar spacing in cubic crystal
interms of Mlllex: ifdiees. “ (07 Marks)
Calculate atomi¢ packing factor of sc, bee (05 Marks)
Derive Bra, ’s law of diffraction. (04 Marks)
. (06 Marks)
escribe in brief the Ball Milling
method of synthesis of nanomatena[s (06 Marks)
Ment_lon important applicatit of carbon nanotub (04 Marks)
(07 Marks)
(05 Marks)

(04 Marks)__' o
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