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Part A

Answer anY ten quesflons'

Eacfr questlo n carries 'l rnark

1. Define space lattice.

2. State the values of coordination number for hcp structure'

3. What is k sPace?

4. What is the origin of ionic bonding ?

5. What is the origin of hydrogen bonding?

6, What are the basic assumptions of free electron model?

7. What do you mean by the first Brillouin zone?

B. Write two applications of a dielectric material'

g. Mention the different sources of polarisability'

10. Write down Curie law for paramagnetic substances'

11. Distinguish between antiferro and ferrimagnetic materials'

12,Whatisceramicsuperconductorsandwritethemainadvantages?

Part B

Answer anY six quesfions'

Eac& quesficn carrles $ n--rarks'

(10x1=10i
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13. Find the Miller indice i a.pi;ii'e'that makes intercepts of 2A, 3A and 4A on the axes'ot an

orthorhombic crystal with a' b : c = 4 
" 
3 

" 
2

Electronsareacceleratedthrough344voltandarereflectedfromacrystal.Thefirst
reflection maximum occurs when the angle between it and the normal to the crystal is 30

deg. Determine the interplanar distance'

obtaintheelectronicspecificheatofonekilomolofcopperat300K.Given,theFermi

energyofcopperisT'05eV(assumethisvaluetobeindependentoftemperature)'

ln intrinsic GaAs, the electron and hole mobilities are 0'85 and 0'04 m2^'/-s respectively

andthecorrespondingeffectivemassesare0.068mand0,5mrespectively'wheremis
therestmassoftheelectron.GiventhebandgapofGaAsat300Kasl.43eV.
Determine the intrinsic carrier concentration and conductivity'

An electric field of 100 vli is applied to a sample of n-type semiconductor whose Hall co-

efficient is *0.0125 m3lcoulomb. Determine the current density' Given' the electron

mobilitY is 0.36 m2lv-s'

An iron rod 0.5 m long and 2 mm2 cross-section is placed in a long solenoid of 25 turns

per centtmetre carrying a current 2 A' Assume the relative permittivity of iron to be 400'

determine the magnetic moment of the bar magnet?
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Discusstheimportantpropertychangesthatoccurinmaterialswhentheychangefrom
normaltosuperconductingstate'Writesomepracticalusesofsuperconductivity.

Describe the isotope effect in superconductor'

Explainhowtheelectron-phononinteractionhelpstoproducethecooperpairsin
superconductors (6x5=30)

Part C

Artswer anY two quesfions'

Each question carries 10 narks'

lllustratediamond,NaCl,CsCl,Zincblandestructureusingneatdiagrams.

obtain an expression for the effective mass of an eiectron in a crystal' Explain the reason

for the negative effective mass

obtain an expression for the carrier concentration and Fermi level of an extrinsic

semiconductor

Discuss the effect of temperature and magnetic field in superconductors' Distinguish

22.

?3.

24.

ZJ

between type I and type l1 sunerconductors
(2x 10=20)


