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Fourth Semesier M.Sc. Degree ExaminationgdJune 2022

U

Physics
PH 241 : CONDENSED MATTER PHYSICS
2018 —- 2018 AdmiSsion)
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Max. Marks : 7
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answer 2ny five o8ssuons. cach guestion cairies 2 marks
Py e crrals i = = lima 158~ -~ s Al o~ | S
Distinouisn cefvaar 3 linsar 1ztiica. pians latice and space atiica,

~ - e ~ = b L . S = [ e < v =
Derive the dispersion relation petwean anguiar raguen:

L

VBCIor £ for 10 periodic laiice !

=

Explain how the symmelry oropaia

w

Explain how mobility of a given semiconducior varies wiln empsiaiure.

What is Terroeleciricity? Mams any wo ief

applications.

Obtain an exoression for paramagneatic susceptibility of frea alacirons on tha
i h foce 2 b B

pasis of classical laws.

@)

What are the important applicat
Write a ncte on relaxation time
(5 x 3 =15 Marks)

B.T.O.

P

Tk
e



Answer all questions. Each question carries 15 marks.
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Il (a) Vhatis meant By crystal imperfections®

geometry?

N (a) Based on Fermi- Dirac statistics, state the nature of Fermi distribution

function. How does it varies with temperawirer

Or
(b) = Kronig-Penney model for ihe motion of an electren in a periodic
Show from (E-K) gragh that material can be classified intc

3 \ o~ -~ -~ 3 1 -~
insulators ana semi- CONQUCtors.

Iy 3) | zpmayin's theory for & paramagnsic gas arg ks limitzlicns.
- i~ sy aamiatia iy - frm P e ~c o | T
ramagneillc susceptionity of & Ifee sleciron gas smoioying

atics

Or

1 = 2 \ ~LE & i —~ ~ - s b bas R ~t H
() Explain how X-ray diffraction can o€ riser @l LTective 120 B G

the siruciure of nano matznals.

e T SR, O e s e e i 5 =
Answar any tnreeg oi tha TollowWINGg JuEsRSTIS EACh GUES3UoN Satilss J SHn A

(b) The unit cell parameter of Nall crystal is 5.8 A” and e moduius - of
P e * : [ = 1 e~y s Lt L4 L
alasticity along.[100] direction is o x 10" \/m?, Estimate the waveiengin at

which an Electremagnetic radiation is strongly refiectad by the crystal. At.wi
of Na=23 and CI=37.

(c) Explain why silver obeys Dulong-Petit law at room temperature but diamond
does, not?
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