[ Condensed Matter Physcis - 1
Semester- V1

TimeAllowed : Three Hours
Note :- The candidates are required to :_mn:mlgl
and the entire Section C consisting o

-

Maximum Marks : 40
two questions each from Section Aand B
1.

n 8 marks cach,
3 shonianswir type questions carrying | gﬂ s
et l]ﬂ
What are assumptions made in Debye Theory ? Discuss Debye's model of specific heat of solids. What
5 nreh;lls success and failure ?

t do you mean by lattice vibrations 2 Discuss inelastic scattering of photon by phonon 8
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Derive dispersion relationship for a one dimensional diatne contal amd disvia N R N NN
N

and optical modes. Show that the group velan vamahes at I o0 Baadan - e e phas
significance of the result. )
Derive an expression for the Fermi encray Of a o elavtnon gas i theee dinenarns
Section-B

bDis%uss Kroneg Penny model for the enengd hand struvtune of salnds and ahaviwe it explam the ﬁvb«\k\é

ands 3
(@  What do you mean by Fermi Level ? Disvuss the vanation ofthe Fermi kevel wih TNt Ry

an n-type semiconductor. o 3

(b)  Forasemiconductor of hand gap 1.5 ¢\ caleulate the wavelength of radiatinn ctnttad When an

. clectron jumps from conduction hand to valenee hand \
Discuss BCS theory of semiconductor and deseribe on cypenimental et idence By the existomee ot bail

>

e

»

ap.
Exp]nin the difference between type L and type 11 superceiducton nsing Mernangt eiint 1o that e
.. Meissner eflect and disappearance of resistivity in superconducton ane minally aasantem N
) Section-C
Aﬂcmqt all parts in short:
{1 Vhat is superconductivity ? _
) Lendina supcrmnductm{: state hasentical temperature of 00K at zem magnetiv feld and criteal
.

field H_(0)=0.064 mAm ' at OK.
i) Fermi gas
iv} Effective mass of electron <

v) Block theorem

vi)  Give two limitations of free eleetron gas,
vil)  What is Einstein Icmrrqturg ?
vii) Difference between elastic vibrations and ¢.m. waves. ' Sh -8
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