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B.Sc. (Psrt-IID Semester-\'I Examination

65 : PHYSICS

StatisticaMechanics !nd Solid State Physics

lime r I luee Hours] Illa\imum \'larks : 80

Notc r-il) ALL questions arc compulsory.

(l) Dra$ neat and \.\'ell labelled diagrams wherever necessary.

1. rA) Fill in the blanks : l
(i) Nlaximurn rolume ofunit cell ill six dimensional phase space is _.
(ii) Thc recjprocal of the speciiic resistanco is thc _ - of thc metal.

(iii) In conductor rhe _ overlap on rhe conduction band.

(iv) lhe phenomeoon of hystercsis is cxhibitcd by __ malerials.

(B) Choose correct alternative oi the lbllowing 1 )
(i) Plalinum is fie e\ample of:

(a) Diamagnclic material (b) Paramagnetic material

(c) Ferromagoctic materiai (d) Fcrrimagnetic material

(ii) ln l)'pc I superconductor. ar crilical magnclic field, the diamagnerizalion drops :

(a) Gradually to zero (h) Abruptl) to zcro

(c) E\ponentiall] to zcro (d) None of these

(iii) At any temperature T, tbr E = EF, fti) = ?

(a) (E) = I (b) l(E) = 0

l(c) f(E) = -l (d) (E) = 
2

(iv) 'lhe coordination number for lace centcred cubic (FCC) lattice is :

(a) ll (b) 8

(c) 6 (d) 26
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(C) \nsqer :he l'cllo\\ing qucstions in one senlencc each : .1

(i) \l h.rr arc Jifl'crent qpes ol point detects ]
(ii) What is t'erromagnetic donlain ?

(jii) Stare F.D. distribulion lbriula

(i\) $'hal are nano particles 'l

EI'tHER

(A) Whar is Phase Space'l 2

lB) Del'ine thcrmodrnarnic protabilit!. 2

(C) State and prolc the Bolumann s Lntropl, reiation. 6

(D) $hat is principlc ol cqual a priofl probabilit] 1 2

on
(l)) \\'rire rhc e\pression 1()r thcrmod]'namic probabilit] in IUax\\,ell Bollzmann dislribution

slstenr. Hence tind lhc expression for lUaxwell-Boltzmann distribution formr.lla. 6

lK I(Q) Definc most probablc speed \ie and show that vp =

r( r

OR

(fl
,(l l

ul

EITHER

(Al Distinguish L)etween Bosoos and ]:ermions. 4

(B) Write the cl<pressic,n lor thermcrdl-namic probabilitf in Bosc-llinstein Stalislics and

hense derive tsE distribution law

Define Fermi energy.

a;

l I)i1l\rrentiate betBccn disringuishable and indistinguishable partiolcs. :l

Write the c\p.ession tbr thermodlnamic probability in FD. Statistics atrd obtain an

cxpression fbr Fermi Dirac Distribution Law. 6

L\plain ferrni functjon. Irll l
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EII'H[R
(.\) What arc p mitive and non prinrilive unit ccll 1 2

lts1 \\'hat are Nliiler indices 1 1

tC) find \liller indices of the pLanc having in(ercepts 2, 3 and .l unils along thrcc ares.

,l

rD) Explain Schottkl dettct and Frer (el deitct. :l

OR

(I']) Define coordination number. 2

,Qr Srdrc dnd er.pla.n Br:ce. l.ru i
iRl \\'hat are line delccts ',' Explain edge djslocation. 5

EITIIER
(Al Uhat is conduciion electron ? 2

(B) Define electrical conductilily and derive an expression in tems ol mean free parh.

6

1C) Explain valence band and conduction band. I
OR

(P) Definc mcan free path. I

(Q) De \e an expression for the densirl ol srates, n(L) {t:.lt t nl 6

(l{) Distinguish betu'een metal, semiconductor and insulator o[ the basis of band thcory oi
solrds. i

EITHER

10. (A) Explain l

(i) Atomic magnclic moment

( ii) iuagnclization vector.

(ts) Whl- is diamagnetic material tbcbl; repelled by external magnetic field ?

{C) State the propenies of t'eriomagn.lic material.

(D) Explain Clurie iaq.

!

.1

2

I
2

u\\ tlt:l

www.sgbauonline.com

www.sgbauonline.com

http://www.sgbauonline.com
http://www.sgbauonline.com


OR

Il. (P) What is spontaneous magnelization ?

(Qr \\'hat is h\stcrisis c1}'cct in fcrromasnelic materiids )

(Rl Distinguish be1.*cen para'natnetic. diamagnetic and firromasnslic materials

r\ l:\plrin rrri.rti.,r nf IJni.'rir's tJnctior

I
aqllnst c. = r_-s

e.)' KT

EITIIER
11. (A) \\'hat is superconducli\it]' l

iB) State and erplain \leissner etl'ect.

(C) E\piain 1\p. II supcr conduclL,r.

(Dl \\rite lh. applications of sr.pc. .,)nductor.

OR

ll. (P) E\plain quantunr size cfl'ect in nano materials

(Q) Gite briei hislory ofnano materials.

aR) State applications ot'nano materials.
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