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'limc : 'l hrcc I loursl

ll.Sc. Prrt-lII (Scmcrtcr-YI) Ilxrmiortion
P YSICS

(St.tisaical Mcchanica rnd Solid $lotc Physics)

lMaximum Marks : 80

Notc :- ( I ) All qucstions arc compulsory.

(2) Draw ncat and wcll labcllcd diagrams whcrcvcr trcccssary.

(A) Fill in thc blanks :

6) Numbcr ofmicrostatcs in a pslicular macrostatc is callcd

(ii) Sup€rconductors arc perfcctly _ magnctic.

(iii) Schottky defects arc _ -,- dcfects.

(iv) 'l'hc reciprocal of specific rcsistancc is known as __ of thc mctal. 2

(ll) Choosc concct altcmativc :

(i) Millcr indiccs arc dcnotcd by :

(a) (h, k, D (b) (x; y, z)

(c) (hr, k:, lr) (d) (x'. y2, z))

(ii) l hc unit ofcner$/ is :

(a) Coulomb (b) l:lccuon-voh

(c) Ofm (d) l;and
(iii ) In diamsgnctic substanccs. thc nct magnctic momcnt ol'atoms is :

(a) I (b) non z.sm

(c) Tcro ($ 3n

(iv) lftcrnpcraturc of supcrconducting matcrial dccEascs rhcn its rcsislivily :

(a) rcmains consta (b) inocascs

(c) dccrcascs (d) dccrcascs and abruplly bccomcs rcro

2
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(C) Answcr the following in onc sentence :

(i) What is superconductivity ?

(ii) What is mean frcc time ?

(iii) What is the most probable state ?

(M Why atomic dipolc momcnt arises ? 4

EITIIER
(A) Ilxplain the conccpt ofmacrostate aIId microstate with examplcs. 6

(B) tsy using Maxwell-Boltzmann's distribution, derive molecular spee{l distribution law. 4

(C) Find the thermodynamic probability for four distiflguishable particles for thc macrostatc
(2,2). 2

OR

(P) State and explain principle ofequal apriori probabiliry 4l

(Q) Show tha( the root mean squarc speed of a gas molecule is givcn by V*. = J
3k'l

4
m

1

E) l.lxplain the terms, energy states and density ofcncrgy states. 4

EITHER

(A) lly assuming thermodynamical probability obtain an cxprcssion lor B.Il. distribution law

(B) Distinguish betwcen B-li statistics and f-D statistics.

(C) ljxplain the effect oftcmperaturc on fermi function.

OR

(P) Obtaitl an expression for probability distribution ofparticles in |irmi-Dirac statistjcs.

(Q) \yhat arc main postulates ofBose-Einstcin statistics ?

@) What are fcrmions ? Give examples.

EITHI]R
(A) I)cfine unil cell ofcryslal. Flxplain primitive and nonprimitive unit cells.

(Il) What is poirt dclcct in crystals ? Srarc differcnt types ofpoinl defects in crystals.

(C) Give names ofscvcn crys1al syslcms and statc thc parameters oftheir unit ccUs.

5
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OR

7. (P) WhaI arc Millcr Indiccs ? Explain thc proccdur to lind Millcr Indicc,s. 3

(Q) What is linc dcfcct in crystal ? Iixplain thc scrcw dislocation in crystals. 6

(R) Dcrivc Bragg's law for x-ray diffraction. 3

I]ITTI}:R

8. (A) Iixplain thc tcrms :

O Mcan frcc path

(ii) ljlccEical conductivity. 4

0]) F,xplair qualitativcly, formalior of cncrgy bands in solid. 5

(C) I'lxplain lircc clcctron modcl. 3

oR

9. (P) lixplair thc tcrm '[cnni cncrgy'. 3

(Q) Discuss thc classilication ofmatcrials a$ insulator, scmiconductor and conductor on thc basis

oflland'ltcory ofSolids. 6

(R) Iixplain thc cflccl oftcmpcraturc on clccuical condwtivity ofmctal. 3

I,:ITIII:R

10. (A) Dqfinc:

G) Magmtisation

(ii) Magnctic ficld strcngth. 2

0l) Statc thc propc(ics ofdiamagnctic matcrial. 4

(C). statc thc D.opcrtics ofp6ramagnctic rnalcrial. 4

0)) Explain thc Domain Thcory of Fcrmmagnctism. 2
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OR

I I . (P) What is magnclic diJ}olc momcnt ? Obtain an cxprcssion for orbital magnctic dipolc momcr(.

4

(Q) Whal is llystcrcsis ? 2

(R) l)crivc an cxprcssion for diamagnctic susccptibility on thc basis ofl,aflgcvin's thcory 6

EmItl,]R

12. ( ) What is a nano matcrial ? 3

(t|) What is Mcissrcr cffcct ? ljxplain. 5

(C) Starc any four applications ofnanomatcrials. 4

OR

ll. (P) What is nanotcchnology ? 3

(Q) lixplain typc I and typc ll supcrconductors. 5

(R) Statc applications of supcrconductors. 4
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