will be treated as malpractice.
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Important Note : 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

Time: 3 hrs.

Note: 1. Answer any FIVE full quest

2. Physical constants; Vel
m=9.1x10"" kg Planck
e = 1.6 x 107°C Boltini
N4 = 6.02 x 10°°/K’

fltght c=3x10°mss.
onstant, h = 6.6.
mn’s constant K = 1

ass of the electron,
107 Js charge of electron,
1072 /K Avagadro’s number,

a. nce obtain the relation between them.
(06 Marks)
b. (04 Marks)
< , obtain an expressions for energy
Sional potential well of infinite
(07 Marks)
d. sing Heisenberg
{03 Iviarks)
a Rayleigh-Jean’s law from
(07 Marks)
b. - (07 Marks)
c. Briefly explag‘@ probability density o (03 Marks)
d. Anelectyon has K.E. 120 eV. F (03 Marks)
Discuss the merits of q 5 sory. (06 Marks)
(Derive an expression for elgttri intrinsi i a (05 Marks)
2~ _What is Meissner eff : (05 Marks)
- Tf?md the temperat ' wh1ch there is 1%. Probablhty that a state w1th energy 0.5 eV above
Fermi energy 0\, (04 Marks)

a. Derive an exﬁi‘esswn for elgctn@’al conductivity based on quantum free electron theory.
(06 Marks)
b. Define mobility factor. locity, mean collision time and relaxation time. (04 Marks)
c. What is superconductivi xplain BCS theory of superconductivity. (06 Marks)

d. For intrinsic galhun’f’ arsenide at room temperature, the electrical conductivity is
10 ohm™m™. Theékglectron and hole mobilities are 8.85 m %/vs and 0.04 m*/vs respectively.
c carrier concentration. (04 Marks)
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Module-3 ‘
5 a. Obtain an expression for energy density of radlatlon ﬁ%’r thermal equilibrium condition in

terms of Einstein’s coefficients. - (07 Marks)
b. Explain the recording and reconstruction technig N (05 Marks)
c. Discuss point to point optical fiber commun%atmn system with neat blogk diagram.

*® (05 Marks)
d. Calculate V-number for an optical fibef™ W re diameter 45 x 10@mnd with refractive
indices 1.45 and 1.40 respectively £or core and cladding when thé wavelength of the
propagation wave is 700 x 10°m. | (03 Marks)

%%‘ OR v
6 a. Describe the construction aﬁ%orkmg of CO, laser w1tk; suitable diagrams and mention
some important apphcatlg O\ (08 Marks)
b. Explain the condition f %g action. (04 Marks)
c. Derive an expression for famerical aperture of an op e’al fiber and hence show the condition
for propagation. "Eh’e, réfractive indices of corg and cladding are 1.50 and 1.48 respectively.

Calculate the nqm@ﬁal aperture of an optlca fiber. (08 Marks)
4 < Module-4
7 a. Define @@g%acklng factor, cal plategthe atomic packmg factor for SC, BCC and FCC
structu ; (08 Marks)
b. Expl%m brief the seven crystal" (07 Marks)
¢c. What are Miller indices? Expla1§ the procedure of (05 Marks)

/;" ;}m p
"2 4 OR L
8 a. Describe the constructloﬁghd working of Bpa %@s spectrometer and, hence how it is used to
determine crystal strucgure. W%& (08 Marks)
b. Derive an expres M for inter planar spacwg)n terms of Mlu %@# ices. (06 Marks)
c. Explain the crystalStructure of dlamon”(ﬁw th neat sketch. ./ (06 Marks)
4 Module-5
5 = Explam/ﬂ;e construction and w&;kfiig of Reddy sbowg%be and explain any three important
applict F@“ v/ (08 Marks)
b." Describe'the principle, constriicfion and working df SEM with neat diagram. (08 Marks)
¢ Expl%m the types of Carﬁ%&mno tubes w1ﬂ3’ﬁ%grams (04 Marks)
4 f/ﬁ 4

10 “’“Explam Rankme—%omot equatlo{qufor a normal shock wave. (06 Marks)

b Describe the ég%down approach %f ﬁt%paratlon of nanomaterials by ball milling method.
ﬁ% (05 Marks)
c. Describe Arc@hscharge method %f oﬁtammg CNTs with neat diagram. (05 Marks)
d. Define Mach number, subs mc ave, ultrasonic wave and supersonic wave. (04 Marks)
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