
B.Sc. (Part-IlI) SemBter-Vl Examinrtiotr
6S_PHYSICS

(Stetistical Mechanics and Solid Stete Physics)

Time : Three Hours]
Note :-(1) All questions are compulsory

(2) Draw neat and wcll labelled diagrams whcrever [ccessary
l. (A) !'ill in the blanks :

(i) Number of micro-states in a pa icular macro-state is cslled
(ii) The coDductivitv ofa semiconductor

effect.
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2

.................. probabiliry

. with increase in temperature
(iii) Electomagnets are made up of...................,... iron.
(iv) Ty,pe I superconductors p€dectly obey

(B) Choose corect altemative :

f) Ttre dimensions ofphase space is :

(a) 3 (b) 6
(c) 9 (d) none of these

(ii) Utich ofthe followirg is quantum statisrics ?

(a) M-B Staristics (b) B-E Statistics
(c) F-D Staristics (d) both (b) and (c)

(iii) The co-ordination number of bcc structure is :
(a) 6 O)8
(c) 12 (d) 16

(iv) S.l. unit ofconductivity is :

(a) Siemens per metre (b) (ohm.mf'
(c) ohlrlm (d) both (a) aod (b)

(C) Arswer the following in one sentence :

6) What are rlano materials ?

(ii) What is curie lemperatue ?
(iii) Define Mean Free path.

(iv) What are bosons ?

EMHER
(A) Whal is unit cell in phase space ? Show that the volurne ofunit cell is hr
(B) Explain the coocept of thermodynamic probabiliry
(C) Deduce Boltznann entropy relation S - klogw.
OR
(P) Explain the concept ofphasc space.

M-B distribution law ofmolecular speed.

(R) What are macro-state and micro-state ?
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,5ki(Q) Show t.hat the root mean square sf€ed of a gas molecule is given by V-, = ,/]- byusing
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EITTIER

4. (A) Derive ar! expression lbr Ferrni-Dirac distibution Iaw 6

(B) what is Fermi energ,v ? Derive an expEssion for Fermi-energr at absolule zero tenrp€Bture'

4

(C) What is Fermi-tempemture ? 2

OR

5. (P) Derive Bose-Einstein Distribution t-aw 6

(Q) D€rive Planck's law of energy distibution in black body radiation 6

EITIIER

6. (A) What arc different types ofdefects in cryslal ? 4

(B) What are Miller lndices ? Explain the procedure to find Miller Indiccs. 4

(C) Defineunit cell ofcrystal. Explain primitive and noo primitive unit cells. 4

OR

7. (?) Derive Bragg's law for X-ray diffiaction. 4

(Q) Calculate tlle interplaner spacing for (3 2 I) plare in a simple cubic lattice ofrvhich the lanice

constant is 4.2 x 10 'um. 3

(R) Describe how a Bragg's X-ray spectrometer is used to study the structwe ofNacl crystal ?

5

EITTIER

8. (A) De ve an expression for electrical conductivity ofmetals in terms of mean free path. 4

(B) DiserBs rhe classification of solids an iruulator, semiconductor and conductor ol the basis of
band theory ofsolids. 6

(C) Explain the concept of Energy gap. 2

OR

9. (P) What is density of staEs ? Derive an expression for density ofstates. 6

(Q) Explain the term drift velocity. 2

(R) State atld explain Bloch theorem. 4

EITHER

10. (A) Detue :

(i) Magnetisation 2

(ii) Magnetic perneabilitl.

(B) State the prop€rties of fenomagnetic materials. 4
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(C) Give the Langerin's theory ofparamagnetism and henc€ prcve thst the susceplibility of
pammagretic materials is inversely proportional to absolute temperature. 6

OR

ll. (P) State and explaio Cwie-Weiss lsw. 4

(Q) State lhe propenies of paramagnetic materials. 4

(R) Whar is hysteresis ? Explain th€ hysteresis loop. 4

EITIIER

12. (A) What is superconductivity ? Explain critical temperatwe in super-conductors. 4

(B) State and explain meissner effect. 4

(C) State any four applications ofsuper-conductors. 4

OR

13. @) Give briefidea ofBCS theory of super-conductiviry 6

(Q) What is Quantum Dot ? 2

(R) Srate aoy four applications ofnano materials. 4
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