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Note:1. Answer any FIVE full questions, eltab ng ONE full questio.nfibm each module.
Physicat Constants : Mass of,3loMon (m):9.17xIt"kg: Mass of;gleia*on (m) : 9.7 7 x 7 (I" kg'"'

velocitif'ffiight in air or vacauryt- rc) :3x708 ms-I
Planci'i$.,;pbnstant (h) : 6.63 x 7yW 19

ffiffi

"*So 
ld ,"lr*'r'

'lll"" Module-l "'",.,,.,'

Explain the assuqrp*iOns of quantum theory of,,radiation. Deduce Rayleigh-Jean's law and

Wein's law from Planck's law. (06 Marks)
Define phaqs vsldCity and group velocit .'Build the relation between group velocity and
particle vebtity. (06 Marks)

The grffi State energy of an electron in an infurite well is 2.5xT0-3 eV. What will be the
ground""statb energy if the width.o$t1-ilwall is 0ouUtea],.1$i" (04 Marks)

OR
Solve the Schrodinger wave equation and derive expression for energy ritr"r in the case of
particleinabox. r., o:* (o6Marks)

What is wave function?Etplain the proper&aof wave functig+ " (06 Marks)
.::: . _ .. *,.... .... :i

A spectral lineof .wavelength 4500*" hds'a width of p$','0,=$A. Evaluate the minimum
time spent by,${d.:blCctrons in the up$ffirtbrgy state betwffi.the excitation and de-excitation
process. """,,,,,,,, r 
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' Module-2
DiscU'Ssthe dependence of feimi factor on temperature and energy. (06 Marks)

Defifi.Meissener's eff,gfu,ffinA explain the ipplication of superconductivity in Maglev
,vehiCleS. ::::, .,,;; (06 Marks)

c. Calculate the drift*,*eloCity of electrod,$.siri'a metal of thickness I mm across which a
ijr,iii)otential differepoii,olfl'l volt is applied, Cdlculate thermal velocity at temperature of 300 K.

.'"'".11ii""'t:" 
(04 Marks)

OR
4 a. Distinguish between Type - I and Tlpe - II superconductors. (06 Marks)

b. Develop the expression for electrical conductivity based on free electron theory of metals.
,;-. (06 Marks)

c. The electron and hohi"'mobilities of silicon are 0.164 m2v-ls-l and 0.05 m2v-1s-1

respectively. If the €lectron density is 1.5x1016 electrons m-'. Calculate resistivity of
silicon. (04 Marks)
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Module-3

a. Derive the expression for the angle 
"f 

'r"."pt"*e and.,,rl.uriid.r'ibal aperture in an optical fiber'

....,,,,, r0 (06 Marks)

b. Explain the construction and working of a semicordilfur LASER' - (06 Marks)

;. A pulsed LASER has an output po*-.t of 1.5 mgp=bifulse and pulse duration is 25 nS' The

number of photons emitted per pulse is estirn#b 1.047 x108' Find the wavelength of

emittedLASER. . ,u "'* (o4Marks)
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,OR

a. Derive the expression for energy deqitytfi'terms of Einstein's A & B coeffrcients'

.r,;,' 
E, 

- -' 
(06 Marks)

b. Discuss the mechanisms invoffi ih,lthe attenuation of signal in optical fibers' (06 Marks)

c. An Optic fU.. oiO.O f.m fo,ffiffi input power of 120 mW emerging out with a power of

90 mW. Find the attenuatioii $X"ift nUet. in,'' (04 Marks)

"'

Module-4
a. Derive the expresslon#interplanar spactng in a*brytal. (05 Marks)

b. Discuss the iev6sfisiut syrte*s taking-rnto* account the basis vectors and interfacie'

angles. $" ':: '+,,' . (07 Markf
c. ffrO in. fvfl4eq$iffilces of a set of parallffi$nes which make intercepts in the tatio 2b:7c

and para-[e.L,ibi-axis. .rr! 
(04 Marks)
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oR.
a. pstiifffithe atomic packing faot for simple cubi9, b'deuidd tcc. ,, (06 Marks)

b. Explain the crystal siructure ofiditmond with suitAble{tliagrams. u,,*.,,,,,**". (06 Marks)

c. x-iays are diffracted in1# r"rt order from (1 i 0) plane of a crystal *ith lattice constant

3.036 A at a glancing,,fir*$ of 9.6'. Calculats'th€'wavelength of X-fays. (04 Marks)
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b. Briefly d.,i_scqss arc discharr. 
T:L-*;nd 

pyrolysis .s.9,,,4f0 to obtain carbon 
"uro,u,l?h".u,

c. E-pqrydensity of statls in Lfl ZO *U 
1, 

es using graphical representation.
(04 MarL--
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a;K nstruct Scanning'SlQctron tuti..or"offi*, *o explain its principle and working using

. "suitable diagrarn*" (06 N'Iarks)

b. Explain tfr. gaf; ffini"g method all$ sot gel method to.produce nanomaterials. (06 Marks)

c. nistlnsuilffieen acoustic, $Q3fonic, subsonic and supersonic waves. (04 Marks)

:j' ,,r *{<**,r.
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a. construct a"a&rh.eddy shock l!} wlain its worffi using suitable diagram' 
Marks)
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