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Question Paper Code : B 4669

BE/B Tech, DEGREE EXAMINATION, APRILIMAY 2010,
Second Semester
Blectronics and Communication Engincering
P 185 — MATERIAL SCIENCE
(Common to Biomedical Engincoring, Motallurgical Engincering)

(Regulation 2001)

Time : Three hours Maximum : 100 marks

10.

Answer ALL questions.
PART A — (10 x 2 =20 marks)

What is a Bravais lattice?

Draw tho planes (110) and (111) in a cubic unit cell.

Explain how the Fermi function varies with temperature.

What s effective mass of an electron?

List two important applications of InP semiconductor.

Caleulate the carrier concentration of electrons in n-type silicon at room

temperature, if the conductivity is 3 x 104 ohm™ m”! and mobility of electrons

is 1800 x 10 m¥V-s

Define energy product of a magnetic material.

Define dielectric loss of an insulating material.

What is phota eloctric effect?

Give the names of the different phosphors used in CRO screens.
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PART B — (5% 16 = 80 marks)

Explain the terms ; atomic radius, co-ordination number and

packing factor. ®
Determine the atomic radius, co-ordination number and packing
factor for FCC structures. ®
or
What are symmetey elements? Write down the symmetry elements
corresponding to cubic erystals. )
Derive the expressions for packing factor for SC and BCC cryatals.
®
‘What are Miller indices? Give their importance in erystallography?
)
Draw three important planes along with their Miller indices for a
simple cubie erystal. ©
How do you identify the Miller indices for a given planc? @
or

Describe the rotating single crystal method of Xray erystal
structure analysis. )

First order X-ray diffraction by (111) planes of a crystal is observed
at a glancing anglo of 30°. If the wavelength of X-rays used is
1.75 AU, caleulate the interplanar spacing. @

Name the two types of dislocations and distinguish between ther
with the help of neat sketches. @

Discuss the various drawbacks of classical free-electron theory of
‘metals and deseribe how quantum mechanics can be used to explain
these factors. ©

Explain the effect of temperature and impurity on the resistivity of
metals. )

Density and atomic weight of silver are 10.5 x 101 kg per m? and
107.88 kg, respectively. If the electrical resistivity of silver is
1.6 10 ¢ Qm, calculate the relaxation time of conduction electrons
(Avagadro Number is 6.023 x 10 per kg molc). @

or
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@ Mention the important applications of super conductors ©

(i) Explain Meissner effect observed in super condeutors. Give four
important differences between type 1 and type I superconductors,

a0

@ Obtain an expression for carrior concentration in o n-type
‘semiconductor interms of donor concentration. )

@) Explain the variation of carrier concentration with respect to
temperature in n-type semiconductor. @

or

@) Give the theory of Hall effect. Discuss the nature of Hall co-efficient
in various materials. ®

() Describe an experiment to determine the mbility of charge carriers

using Hall effect. ®

Explain the domain theory of Ferromagnetism, Using that explain the

formation of hysteresis in ferromagnetic materials. 10+6)
or

Derive an expression for local field in a dieloctric. Using that deduce

Clausius-Mosotti equation. 10+6)
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