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/B Tech. DEGREE EXAMINATIONS, NOVEMBERDECEMBER 2009

SECOND SEMESTER

PH 23 — ENGINEI 108 — 1L

RING PIY:
(Common to all BE/B.Tech)
(REGULATIONS 2008)
- Three hours Maimn : 100 marks
Answer ALL questions.
PART A — (102 = 20 marks)
Give any two postulatos of clasical free clctron theory:
Define Fermi level and Fermi energy’

5 semiconductor crystal 12 mm long, & mm wido and Imm thick has &
ognetc flux densty of 05 whm? applied from front to back perpendicular to
engest facos. When a current of 20 mA lows longthvise through the specimen,
e voltogo measurod across ts width is found to bo 37Y. What is the Hall
coelficient of this semiconductor?

What are intrinsic semiconductors? Give any two example.

Coloulate the critioal current which can flow through a long thin
superconducting wire of aluminium of dismeter 10%m. Tho critical magnelic
feld for aluminium is 7.9 % 10° A/m.

Define Hystersis loop.
What is meant by dielectric loss?

Galealate the diclociric constant of @ material which when inserted in &
perallel condensor of aren 10mn % 10 and distance of separation of 2 mm

gives a capacitance of 10°F.
What are metallic glasses”

What is mesat by nanophase materials?
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PARTB — (5 16 = 80 marks)

State and prove WiedemannFrantz law. Why doss the Lorentz number
detormined experimentally does not agree with the value caleulated from
the classical formula. )

or

@) Derive an expression for eloctrical conductivity using classical frec
electron theory. ®

i) What are the drawbacks of classical free electron theory? ®

Gil) The thermal conductivity of & metal is 12392 Win/k Find the
elecirical conductivity and Lorentz number when the metal
‘possess relaxation time 10'4seconds and 300k (Density of electrons
=6 10% /m?) @

Derive an expression for density of holes and electrons in valence band
and conduction band in the case of p-type and ntype semiconductors. (16)

or
@) What is Hall Bffect? @

@) Obtain an expression for the hall coefficient for a peiype
semiconductor. @

(i) Describe an experimental sctup for the measurement of Hall

voltae ®
© Bxplaia dia, Parn and Forro magnetic materials on the basis of

apin ©
) What areforites? Give one example. ®
(i) Waite short note oa floppy disks @

or

) Define Meissner effct. ®
) Explain BOS theory with a special note on Conpor pairs. ©
() Discuss the Type T and Type 1 supercondsctors. @
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Discuss in detail about the various diclectric breakdown
mechanisms. ®

Explain the ionic polerization in a dielectric matorial ®

Caleulate the clectronic polarizability of argon atom. Given
0024 at NTF and number of atoms is 2710 atoma/m

85610 Pim), ®
or

Derive an expression fo internal ficld in dilectics ®

What e Ferro electric materials? Give oxamples @

Discuss the frequency dependence of various polarization
‘mechanisas. &}

Write an essay about the synthesis, characterization and properties
of nano particles. (54543)

What are carbon nano tubes? @
or

Define metalic glasscs. Explain how metallic glasses are propared.
@46

Write note on shape memory alloys. ®





