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PH 3951 — MATERIALS SCIENCE
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_ Engineering/Industrial Engineering and Management/Manufacturing
Engmeermgﬂ\/[arme Engineering/Mechanical Fingineering (Sandwmh)/Productmn
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. Time: Tﬁrée hdu'.i:"s'_. '; e * Maximum : 100 marks -

- Answer ALL questzons i
IR PARTA_W (10 x2=20 marks) TN
e Defme Umt CeII
.'What 18 polymorphlsm‘? : _

" ..:.Menﬁmn the faﬂures of classmal free electron theory
'....'.Prove that Zm #r 1.. S o o

What do you mean by recombmatlon of charge carmers?

'In an N type semlconductor the concen‘i:latlon of electron i§ 2 x 1022 m—3 Its
R 'electmcai conduct1v1ty is 112 1m"1 Calcuiate the moblhty of electrons o

Write any three optlcal pl,opertles of metals.

Suggest any tWO metals W1th hlgh absorptwn co- eff1c1ent
Define quanturn confmement o e
10. What i is passwe optoelectronlc devme'? '

PART B (5 >< 16 80 marks)

11. (=) Descrzbe the varmus types of crystal imperfections in detaﬂ o L
(b} Explam the arr angement of atoms in FCC and HCP umt cell Wlth neat
sketch. o S : : B : _



e Deuve an expresszon for electrlcai and thermal conductlwtms of metal
s Usmg ciassmal free electron themy S

(b) ._'Arnve the formula for den31ty of states in metais usmg quantum free.. :
ey electxon theoxy : _ o

180 (e .-"_'_D'éi"ive:'an e'xp'ression for carrier concentration in intrinsic semiconductor. -

o

B 'jg'-__f:'Epram the theory of Hall effect and determme the Hall Voltage and Haﬂ :
B Co efﬁc1ent for b type semzconduetm ‘ -

B Explaln the working mechamsm of P N hght detec‘tors o :(S) :
-"'--_if_.:'Descmbe the prmmple and workmg of LED. i (8)

Elaborate the prlnmple and kamg of a Solar cell. R .. _. . &
Explam the working of Laser diode with energy }.evel dlagl am.  (8)

. EI:Z'Z_Explam the pr1n01ple constructmn and working of smgie eiectron '
: ..:._traqsmtm m detaﬂ : :

_ O'rj' _ _
; '=_Exp1a1n the types plopertles and apphcatmns of carbon nanotubes in:
-:-detaﬂ - : SR REIIRERS




