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Time: 3 Hours Max. Marks: 60

Part A

Answer a*y ten quesflons.

Each question carfles t mark.

1. What is primitive cell?

2. Discuss the NaCl structure.

3. List the properties of a reciprocal lattice.

4. What is Wiedemann-Franz law?

5. What is Bloch theorem?

6. Write down an expression for the electron concentration in the conduction band of an

lntrinsic semiconductor.

7. Explain the working principle of an LED?

B. Definepiezoelectricity.

L Write down the characteristics of diamagnetism in solids.

10. Show that diamagnetic susceptibility is independent of temperature.

11. Draw the temperature dependence of the resistance of a normal and superconducting

material.

12. Prove that Superconductors are perfect diamagnets.

(10x1=10)

Part B

Anslver any six qu'esftbns.

Each quesflon carries 5 n'rarks
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TheMilterindicesofaplaneinacubiccrystalare(110),Findtheratiooftheinterceptson

l;_x: angle for strong refrection of a beam of neutrons with a farniry of

crystaltograpiric ptanes-o, ";;n 
3.84 A is 30 deg. calculate the speed of the neutron

beam required

15. Evaluate the Medelung constant for a linear ionic crystal'

l6.Determinetheprobabilityofoccupancyofanenergylevel2kgTabovetheFermienergy'

1v. The resisiivity of intrinsic s*icon at room temperature rs 3000 ohm m' calculate the

intrinsiccarrierdensity,Givenelectronmobility=0.14nr2N.sandholemobi|ity=0.05

m2ru-s. 
each with a polarisability of 2x10J0 F m2 Assume

18. A solid contains 5 ' 1028 atomslm3

that the internar fierd is given by Lorentz rormura. calcurate the ratis of internal field to the

externalfield eo = B'854 x 1g-12 p*-1'

19. For a specimen of V3Ga the critical fields are respectively 1 '3 x105 Alm and 4'2 x 105 *Jn'r

at 1s K and 13 K respectrvery. carcuiate its rransition temperature and the critica*ield for

0KandSK'

AJosephsonjunctionhavingavoltageofE.50pVacrossitsterminatrs,thencalculatethe

frequencyofthealternatlngcurrent.[Flanck,sconstant=6,625*10-3aJ.sec}

LV

21. Briefly explain the concepts of BCS theory'
(6x5=30)

Part C

Answsr an1 Wo qttesfic*s'

Each guestron caries 10 rnarks'

2T.Determinethecoordinationnumberandpackingdensiiyforahexagonalciose-packed
structure' Show that an hcp structure demands an ideal value of 1'63'

zS.writeshortnoteontheoriginof(a)covarentbonding(b)metafficbonding(c)hydrogen
bonding and (d) van der Waals bonding'

?4,obtainanexpressionfortheeffectivemassofanelectroninacrystal,Explainthereason
for the negative effective mass'

Explainferromagnetism.DiscusstheWeisstheoryof{erromagnetismandobtainthe
Curie-Wetss law in ferromagnetlsm' (2x10=20)
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