
I

EITHER

12. (a) DeErE:

G) Critical temperaturc in sup€rconductor

(ii) Critical magnetic lield in superconductor 4

(b) Give bdef idea of BCS theory of superconductivity.

(c) State any four applications of nanomaterials. 2

OR

13. (p) Explain Tpe-I and Typ€-II supcrconductoE. 4

(q) Explain the effect ofreduction ofdimension on the
physical properties ofnaromaterials. 4

(r) State applications of superconduclors. 4
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B.Sc. @art-III) SeEresler-VI Errtnination

PHYSICS

(St.tistical MechaDics and Solid St.te Physics)

Tirne : Tluee Hoursl [Maximum Marks : 80

Note :- (l) ALL questions are compulsory.
(2) Draw neat and .,vell labelled diagrams wherever

necessary.

(A) Fill in the blanks i 2

O The minimum volune ofuit c€[ in phase ryace
ts

(ii) The Co-ordination rumber of FCC stlucture is

(iii) J = o Eis vector form oi law.

(iv) The pheDomenon of hysteresis is exhibited by

- 

nmia.ls

(B) Choose coEect altemative : 2

Q The number of different Bravais Lattice is

(a)

o)
(c)

(d)

3

t4
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(c)

OR

e. (p)

Whal are conduction elcctrons ? 2(ii) Which ofthe following is not boson ?

(a) Cr-panicle

(b) electron

(c) photon

(d) ,r-meson

(iii) ln a cubic crystals all the sides ofunit cell me€t

at:

(a) 90'
(b) 60'
(c) 45'
(d) 120"

(iv) Supercohductors are perfectly :

(a) Ferromapetic

O) dianugnetic

(c) Paramagnelic

(d) Fenha$etic

(C) Answe! the following in ONE sentence : 4

(i) What are quantum dots ?

(ii) What is cooper pair ?

(iii) What is curie temperature ?

(i9 What are cryslal defects ?

EITIIER

(a) Explain the concept ofphase space. 32

(q,

Distinguish metal, semiconductor and insulator on

the basis of Band theory ofsolids. 3

State and explain Bloch Theorem. 4

Derive an exprcssion for electrical conductivity in

terms of mean free path ofelectrons in a metal.

5

G)

ETTHER

lO. (a) $de tlle failuts oflagevin's theuy ofpoanagncisn

(b)

(c)

OR

11. (p)

and hence give quantum theory of paEmagnetism.

6

State propenies of feFomagnetic malerial. 3

State and explain Curie Weiss law 3

(q)

Derive expression for diarnagetic susceptibility on

the basis of langevin's theory of diarnagnetism in

briel 6

Show lhat ltre loss of energy pcr udt volume per

cycle ofHysteresis is equal to the area ofB-H loop.

4

(r) what ale fenornagtrctic domaiDs ? 2
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6

(q) Strte rbe conditioDs for spplicability ofF.D. slatistics.

(r) By r;ng FD. stotiscics obtain an eeression fa Fenni
erc.gy at absolute zero ternpemtsuE. 4

EITIfiR
(a) Explah Schortky and Frankel defect in crystal. 6

O) State the rlEmes ofcrystal systems. 2

(c) Wbat arc Miller indices ofa crystal plane having
iDterc€pts at a, 3b and @ on x, y, z axes
Espoctively ? 4

OR

(p) Explain X-ray di&aaion method o daennine lanicr
paramelcr ofcrystal. 4

Whal are line defects ? What is €dge dislocatior ?
Explain with diagram. 5

If X-rays of wavelength 0.9 A" 8re difracted at an
argle of 7' in the first order, what is the spacing
betwee! the adjacent planes of the crystal ? 3

(c)

EITTMR

(a) Explah Fomation ofconduction bond Valerrce bod
and energy gap in solids. 4

@) Explain the conc4t of Fermi energy. Assumir:g the
expression for fermi en-S, E = # Grrr+)-
oblain expression for deDsity ofstates. 6

7

G)

8
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@) By using M-D energy distribution, derive molecular

speed dishibution law. 5

(c) Whst is most probable distribution ? Show that tle
most probable speed Ve : 2KT

m
4

OR

3. G) Wllat are midostates and macrostat€s ? Explain with

e)(alnple. 4

(q) By assuming thermodynamic probability in M.B.

disfibution, derive expression for M.B. distribution

law. 5

(r) Find most probable velocity when :

m=3 x I0r1 gn, T = 27" CandK= 1.38 x

l0r( ergVK. 3

EMIIER

4. (a) Whal arE Bosons ard Fermions ? State examples of
Bosons and Fermions. 4

(b) Obtain an expression for Fermi-Dirac distribution

law by assuming thermodynamic pmbabiliry. 5

(c) Explain fie effect ofternp€ratu€ on Fermi fiuction.

3

OR

5. (p) By assurning thermodynamical probability obtain 8n

exprcssion forB.E distibution lau'. 5
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