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Answer all the Questions:-
PART A (10x 1=10Marks)
1. How does the resistance of a metal vary, wiseterhperature is increased?
a) Increases b) Decreases
c) Remains the same d) Becomes half the origialalev
2. For aluminium the electron density and relaxatime are 18.066 x 18 m* and 10" sec

respectively. Find the conductivity of aluminium2&C.

a) 50.823 x 100m b) 508. 23x 100m
c) 5.08x16Qm d) 2.083 x16Qm
3.  Select the superconducting material that habitteest transition temperature, among the
following.
a) NbTi b) NRBSn
c) KsCeo d) YBaCuOy

4. ldentify the statement whichiiscorrect about semiconductors?

a) A charge carrier may be either a b) Ga- doped Siis a p-type semiconductor
positive hole or an electron
Cc) n-type and p-type semiconductors d) Doping Si with As introduces a donor level

are intrinsic semiconductors below the conduction band
5. Pick out the type of magnetic material thatsed to store digital information in magnetic disks
a) Diamagnetic material b) Ferromagnetic material
c) Paramagnetic material d) Antiferromagnetic make
6. Choose the correct relation between the eleetatorsE,D, P in a dielectric material.
a) D=goE+P b) D=¢gq(E+P)
c) D=E+¢g¢P d) DziE.Fp

7. Name the high temperature phase of Shape MeAimy
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10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

a) Martensite b) Austenite
c) Martaustenite d) Austmartensite

Which of the following statement/s is are true?

) Volume to surface area ratio is very large for maaterials.
i) The cut-off limit of human eye is Tom.

i)  Hardness of a SWNT is about 63 X F.

1Y) Carbon nanotubes are cylindrical fullerenes.

a) All four b) (ii) and (iv)

c) (i), (i) and (iv) d) (i), (iii) and (iv)

About imperfections in solids, select the carstatement.

a) Schottky defect does not lead to b) Linear defects include edge and screw
volume change of the crystal dislocations

c) Interfacial defects include grain d) The number of point defects in crystal lattices

boundaries, twin boundaries, pores and does not depend on temperature
inclusions

Name the property that gets boosted when annealisgne.

a) hardness to the material bbrittleness to the material

c) softness to the material d) high conductivatyite material

PART B (10x 2=20Marks)
List the drawbacks of Classical free electiwoty.
Distinguish between Type — | and Type — Il sapeductors.
How will you convert an intrinsic semiconduchoto a p- type semiconductor?
Interpret effective mass of an electron.
What is meant by hysteresis loop and what doiyfer from it?
Show that for dielectric materials, the elecstisceptibilityye =€, -1
What are ferroelectric materials? Give examples
Explain Shape memory effect.
What is CNT? Mention any two properties of CNT.

Differentiate brittle fracture from ductile &tare.

PART C (5x 14 =70 Marks)

a) (i) Define density of states. (2)
(i) Derive an expression for density of states. (12)
(OR)
b) (i) Explain any four properties of supercondust (8)
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22.

23.

24.

25.

b)

b)

b)

b)

(ii)

(i)

(ii)

(ii)

(i)

(ii)

(ii)

Write short note on Cryotron and Magnetieitation. (6)

Obtain the expressions for the concentraifacharge carriers in the conduction

band and valence band of an intrinsic semiconductor

(OR)
What is Hall effect? Derive the Hall co4efent for an n-type semiconductor irf12)
terms of hall voltage and outline an experimentalup to measure hall voltage.
An n-type semiconductor has hall coefficieRy =-2.16 x 10" m’C*. The (2)
conductivity of the specimen is 1Q8m™. Calculate its charge carrier density,

ne and electron mobility, g at room temperature.

Discuss the various energies involvethenformation of domains (10)
What are ferrites? Mention the applicatiaiderrites. 4)
(OR)

What is electronic polarization? Derive aexpression for electronic(8)
polarizability.
Explain the frequency and temperature depewd of various polarizationg6)

mechanisms in dielectric materials

Distinguish between ‘ordinary metal’ dndetallic glasses’ (2)
Explain the preparation, types, propertias applications of metallic glasses. (12)
(OR)

Describe the Chemical vapour deposition &wttGel Methods of synthesizing10)
nanomaterials

Mention four applications of nanomaterials 4) (
Write an essay on crystal defects with igpeeference to Burger vector.
(OR)

Discuss in detail about the various strengtigenmechanisms for the

improvement of mechanical properties of materials
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