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Question Paper Code : 44292

B.E./B.Tech. DEGREE EXAMINATION, APRIL/MAY 2011.
Second Semester

Electronics and Communication Engineering

PH 135 — MATERIAL SCIENCE
(Common to Biomedical Engineering and Metallurgical Engineering)
(Regulation 2001)

Time : Three hours Maximum : 100 marks
Answer ALL questions.
PART A — (10 x 2 = 20 -marks)

1. Differentiate a crystalline phase from amorphous phase.
2.  Draw the directions {111], [110] and planes (111), (110) i;:\ a cubic unit cell.
8.  State any two limitations of classical free électron theory.

4. On heating, why does the electrical resistance of metal increase and that of
semi conductor decrease?

5. What is the electrical charge of ‘P’ type and ‘N’ type semiconductor?

6. A sample of intrinsic’ Germanium at room temperature has a carrier
concentration of 2x10¥ /m®. If it is doped with one atom of antimony per
million atoms of germanium, determine the concentration of holes.

(concentration of germanium atoms is 4x10% /m®).

7.  Why does hysteresis loss occur in ferromagnetic materials? How to reduce this
loss?

8.  Calculate the electronic polarizability of Argon. Given &, =1.002 at NTP and
N =2.7x10% atoms/m®.
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If a LED limits radiation of 410 nm at 300 K, Calculate the line width.

State the principle of thermography.
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PART B — (6 x 16 = 80 marks)

What are Bravais lattices? Discuss the seven crystal systems with
schematic diagrams. . (16)

Or

What are defects? How does they influence the macroscopic properties of
materials? Explain the point and line defects which occurin crystals. (16)

Calculate the number of states lying in an energy interval of

(i)
0.01 eV above the fermi level for a crystal of unit volume with fermi
energy 3 eV. (8
(ii) Explain the quantum free electron theory of metals. 8

Or

(i) How does the mechanism of electrical conduction differ in
" conductors from superconductors? Explain the behaviour of Type-1
and Type-II superconductors. (8)
(ii) Describe the Fermi-Dirac distribution and explain the effect of
temperature on the fermi function. . 8)
Derive an expression for the carrier concentration in N-type semi
conductor. Sketch the variation of fermi level on doping. - (18)

[¢)

(id) |

Or

What is hall effect? Explain an experimental method used to
measure the hall coefficient of a specimen. (€3]
In a sample of silicon, the effective mass of electron is 1.08 ms and
hole is 0.56 me. The electron and hole mobilities at room
temperature are 1.3 x 10°cm®/Vs and 05 x 10% em?/Vs
respectively. Calculate. the intrinsic carrier concentration and

conductivity | (8)
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Explain why ferrites are advantages over ferro magnetic materials
and metallic glasses are better than ferrites in high frequency

applications. 8

The saturation magnetic induction of Nickel is 0.7 Wb/m?2. Calculate
the magnetic moment of the Nickel atom if the density is 8900
kg/m? and atomic weight is 58%. 8)

Or

Explain how the_electronic polarization vary with frequency and
temperature. ®)

What is dielectric breakdown? Explain the influence of heat, voids
and defects in initiating dielectric breakdown. ®)

What are colour centres? What criteria is used to choose phosphors

. used in CRO acreens? 8

Explain the principle and construction of liquid crystal display. (8)

Or

Monochromatic light falls on a photoconductive slab of thickness
1 cm and absorption coefficient of 0.8/cm. If the light passes through
it, what fraction would be absorbed? @

What is electroluminescence? Discuss in detail the construction and
working of LED with suitable diagram. (12)




