
B,Sc. (Part-III) Semeter-Vl Enminrtiotr

65 : PHYSICS

(Statistical Mechanics rnd Solid State Physlca)

All questions are compulsory
Draw neat and well labelled diagmms wherever necessary.

AU-r6r

[Maximum Marks : 80Time : Three Hours]

Note :- (l)
(2',)

1 (A) Fill in the blanks :

@ A cell in a phasc space have a minimurn volume ofthe order of
(ii) In case ofnano-panicles, the ratio ofsurface area to the volume

with butk particles.

(iii) The conductivity of a semiconductor _ with increase in tcmperature.

(iv) Miller indices are denoled by _.
@) Choose the conect altemative :

0) ln M-B sutistics panicles are :

(a) Dstinguishable O) IDdisiisistEbte

(c) Notdefincd (d) None ofthese

(ii) Superconductors are perfectly :

(a) Fcrmmagnetic (b) Dnragrctic

(c) Paramagnetic (d) Ferrimaglctic

(O S.l. Unit ofconductivity is :

(a) Siemcns per meter (b) (ohm.mlr

(c) ohnm (d) Both (a) and (b)

(iv) The co-ordioation number of simple cubic structure is :

(a) 6 O)8
(c) 12 (d) 16

as compared

2

2
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(C) Answcr in one scntcnce cach :

(i) What is a primitive cell ?

G) State Bragg's l,aw.

(ii) What is l;crmi energy ?

(i9 Whar is supcrconductivity ? 4

E,ITIIER

2. (A) Explain the concept of Macrostate and Microstate with example. 6

@) Using Marwcll-Boltzmann's distsibution, derive an exg€ssion for Maxwell-Bolanarm's eherg/

distribution law: 4

(C) Give the limilations of Maxw€ll-Boltznann statistics. 2

OR

3. (P) What is unit ccll in a phasc space ? Show that smallest volume ofunit cell in phase space

is hr. 5

(Q) Derive Maxwcll's distribution la$ ofmolecular speeds. 4

E) Explain thc term ''fhcrmodynamic Probability'. 3

EITHER

4. (A) What are thc basic postulates ofB.E. statistics ? 3

@) Explain how B-L statistics difer from F-D statistics. 3

(C) Derive Bose-lainstein distribution law 6

OR

5. (P) Derive Planck's radiation folmula. 4

(Q) Derive cxpression for Fqmi-Dirac distribution law. 6

(R) What is F'ermi lunction ? 2

E,TTTItrR

6. (A) Derive Bragg's l.au' for X-ray diffraction. 3

(B) State the difference betq,een crystallinc and amorphous solids. 3

(C) Give namcs ofscvcn crystal systems and state the parameters oftheir u(tit cells. 6
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OR
7. (P) What are line defects ? What is edge dislocation ? Explain with diagram. 5

(Q) Wlat are Miller indices ? Calculate the Miller indiccs for crystal plane which intercepts at
(3a, -2b, 1c\. 5

(R) W}lat is co-ordinatior number ? 2

EITTTER

8. (A) Defins elcctrical conductivity. State its unit. 2

(B) Define deNity of states. Obtain ar expression for dcnsity of states. 6

(C) Derive an expression for eleotrical conductivity ofmetal. 4
OR

9. (P) Explain the concept of Fermi energy. 2
(Q) Discuss the classification of solids as insulator, semiconductor and conductor on the basis of

band theory ofsolids. 6

E) State and explain Bloch theorem. 4

EITEER
10. (A) Define:

(i) Magnaicsusceptibility
(ii) Magnetic permeability. 2

(R) Statc the properties ofdiamagretic material. 4

(C) Obtain an expression for susceptibility ofdiamagnetic material. 6

OR
ll. (P) What is hysteresis ? Explain hysteresis loop. 4

(Q) State and explain Curie-Wciss [,aw. 4

(R) Dxplain Fenomagnetism on the basis ofdomain theory 4

EITHER
12. (A) Explain:

6) Critical tempcratue in supercouductor

(ii) Critical magnctic field in superconductor. 4

(B) Explain TWel and Type-Il superconductors. 4

(C) Explain any four applications of superconductoN. 4

OR
13. (P) Explain the quantum size effect ofnanopaflicles. 4

3(Q) What is Copper pair ?

@) State any five applications ofnanomaterials. 5
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