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Note: This question paper contains two parts A and B'

Parl A is compulsorl'rvhich carries 25 uarks. Ansr\'er all qUesiions

Parl B consists of 5 Units. Answer an)' one full question lrotn each

,question carries J 0 marks and may have a, b, c as'sub qqestiorls'

PART* A
(25 Marks)

I .a) \Vhat is Bravais lattice? What are the diflerent space laltices in cLrbic systern? 12]

bi Explain rvith sr-ritable diagram, the Porvder method of determination of crvstal structure'

tjl
c) E,xplain the Plrysical significanoe of rl,ave l.uncliott. 12]

;i Cliu. tnr". differences b"n'..n Bose-Einstein and Ferrni Dirac statistics. t3l

.j Defirre displacerrrerlt vector and electric sLrsceptibility. 12)

0 Explain Hysteresis of ferro-magnetic material' 13]

g) Cive the corrditiorr lor briglrt arid dark band in interference of reflected light in thin lllrns'
i2l

lt) Define spontalleoLls, stinrulatedenrission of racliation and population inVersiotl t3]

ii Drarv the l-V characterisrics of PN junction diocie. t2l

j; What is nanotechtrology? Give one method o1''eaCh- Top dowrr and 'Bottom up approach

for fabrication of nanomaterials' t3]

PART.B

2.a) Deflne Unit cell, lattice parameter and coordination r1umher.

b; Obtain an expression for the pacl<ing factor of FCC structr"rre.

OR

3.a) Derive Bragg's law of X-ray diffiaction'

bi Describe *itt., n.rt diagram Laue's nrethod oldeterrnination olcn'stal strr-tcture [5+ 
jI

4.a) What are nlatter waves. Explain their properties'

bi Explai, the de-Broglie hl pothesis. Explain G.P.'fhornson's experinrent in support of'tlris
t5+r Ihypothesis. 

OR

Derive and expression for density of states of electrons'

Define effective mass of an electron. Explain its significance.
5.a)

b)
ti+5l



6.a)
b)

7 .a)

b)

Explain Electric sLrsceptibilit)'. Electric po.larizatiorr' Give a relation bettreen the trvo'

Describe Lorentz rr.rfoJto calcLrlate the inter,al field of a cubic strlrcturc [5+-:1

OR

Erplain the differqnces betrveen hard and soft rnagnetic materials'

Define the tenns ,"ugr"u. rltorxent (B). rna,gnitization (M) and tnruttetic

OU,uin an expressiori relating to these quantities'

8.a) Explain the concept of col-rerence. what are tlte necessar)'conditions for constructive and

destructi ve interference?

tr)Whatisdoublerefraction?DiscusstheconstructionofNicolprisrl.[5+51
OR

9.a) Describe the construction of GaAs sernicondrrctor laser' 
.

b) Derive. ^l :lTit:;"; 
flo' utttptunce ansle lor an optical fiber' flon 

't '' "'f]111"
nulllerle al apsl tur s '

l0'a)DeriveanexpressiontorthecarricrCollcelltrationolp-tr,pesetlicondLtcttlrs.
b) An auditorru,r-, t',o, a t,olut.ne ol:OOOmi' What shorrld be'the total absorption irr the hall ii'

tlrereverberatior.itirneofl.25secondsistobernaintained.]|5il51
OR

1 l a) .What 
are l]allolnaterials? 141|11.do.tlre) erlribit different,pr.operties?

b) Describe th. b;;;;';p *.tnlor uy iutricn nanornaterials are fabricated'

field (ll).
lr+5'i
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