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Register Number: ..............o.ooi
B.E DEGREE EXAMINATIONS: DEC 2014
(Regulation 2009)
Second Semester
CIVIL ENGINEERING
PHY102: Materials Science
Time: ThreeHours Maximum Marks: 100
Answer all the Questions:-
PART A (10x 1=10Marks)
1. According to microscopic form of Ohm’s law, thelation between electric field E, current
density J and the conductivisyis
a) J=oF’ b) J=c’E
c) J=oEV d J=cE
2. The transition temperature(Jfand isotopic mass of a super conducting elermentelated to
each other as
a) T.M?®=constant b) IM? = constant
c) T.MY?=constant d) JM = constant
3. Inaband structure of solid, width of allowetersyy bands decreases with
a) decrease in the binding energy of an b) increase in the binding energy of an electron
electron
c) decrease in the kinetic energy of an d) increase in the kinetic energy of an electron
electron
4. P type semiconductors are prepared by dopirg----impurities to a pure
semiconductor
a) trivalent b) divalent
c) tetravalent d) pentavalent
5. The net magnetic moment of an atom of a dia mtgeubstance is
a) zero b) infinity
c) positive and small d) positive and large
6. In adielectric, the polarization is
a) exponential function of the applied b) linear function of the applied electric field

electric field
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10.

11.
12.

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

21.

c) square function of the applied electricd) independent of the applied electric field
field

The low temperature phase of shape memory aloglled

a) annealing b) super plasticity

C) martensite d) austenite

Sol-gel method of synthesis of nano particdesn example for

a) top— up approach b) top — down approach

c) bottom — down approach d) bottom — up approach

The transfer of heat energy from one place tdhar through a substance without the movement

of the substance as a whole is known as
a) conduction b) convection
c) radiation d) entropy
The method to maintain interior temperaturbwlding at any desired value is called as
a) thermal comfort b) thermal insulation
c) thermal resistivity d) thermal diffusivity
PART B (10x 2=20Marks)
State any two demerits of classical free edactheory.
Calculate the critical field in lead at T = 42vhen H, (0) = 0.803 weber/ffor lead. Given: T
=7.2K
Extrinsic semiconductors are preferred one thiimsic semiconductors. Justify
The donor density of n type germanium samplgi¥m?®. Find the Hall coefficient.
Write any two uses of ferrites.
List the demerits (two only) of floppy disk dadtorage.
Mention the properties of NiTi alloy.
What are carbon nano tubes?
Is there any heat conduction through vacuum?
The life of the gas filled lamp is more thacwam type lamp. How?
PART C (5x14=70Marks)

a) (i) Show that the electrical conductivityneétals is net/ m based on classical free(10)
electron theory.
(i) Density of free electrons in aluminum is 1& 10°® m®. Calculate the Fermi  (4)
energy at zero Kelvin. ( h= 6.62X%HJs, m= 9.1 X 10°** kg)

(OR)
b) (i) Distinguish between Type | and Type Il sigomnductors. (6)
(i) Discuss any two applications of supercondust (8)
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22.

23.

24.

25.

a)

b)

b)

b)

b)

(ii)

(i)

(ii)

()
(ii)

(ii)

Prove that in the case of an intrinsic semductor the Fermi level is located
exactly at the mid-point of forbidden energy gap.

(OR)
With necessary theory, show that for p-tygaeeniconductor the Hall coefficien{10)
is 1/ne where n represents density of holes.
List the applications of Hall effect. 4)

On the basis of domain theory, expldia hysteresis effect in ferro magnetic.0)

materials.

Differentiate between hard and soft magnetaterials. 4)
(OR)

What is electronic polarization? Deduce aatlmematical expression for(10)

electronic polarisability with necessary theory.

Write short notes on thermal break down. 4)

Give a detailed account on the variousgntegs and applications of metallic

glasses.

(OR)
Discuss the synthesis of carbon nanotulyeshkemical vapor deposition (10)
Bring out any four applications of carbonnodubes 4)

Describe an experiment to determinettieemal conductivity of the material 0{10)
the rubber tube using radial flow of heat.
The total area of glass window pane is 0.6 @alculate how much heat i§4)
conducted per hour through the glass window pattedkness of glass is 5 mm,
the temperature inside is 20° C and of the outsidke surface is 2° C. Thermal
conductivity of glass is 1.1 WhK™.

(OR)
Explain in detail the thermal insulation inildings.
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