Code No: 09A1BS02 RQO9 Set No. 2

| B.Tech Examinations,June 2011
ENGINEERING PHYSICS
Common to CE, ME, CHEM \MEP, AE, BT, AME, AIE,
ICE, ECOM PE‘;# MT, ETM; EE CSE.ECE EEE
Time: 3 hours - ...Max Marks. 75
2P AnSNer

/ AIIQ

':'_g/
e

a) Expla .
i. Spontaneo' ‘emission.

i aIed ~$on ald
B b
"ﬂ)\Dlstl eer Hy laser and He-

é) E’ﬂpla of a cavity £es0 .o. ,,;.-

bt i
4. (a) ing_uish ell-Bolzmann statisti Bose-Einste ;-|~ C
4
(b) Writenotes on bl ﬂMé s
(c) What ‘concept of el . _,,-”'f . [6+5+4]
. Wi f "‘_/
5. (8 Write notesh‘..da'eets,o_ crystals. _._--;'

(b) What is Burger’s v |'l=-W.hat direction” do the Burger’s vector lie with
respect to
i. An edge didocation,
ii. Screw dislocation.
(c) Two metas have the formation energies as 0.73 €V and 0.96 eV. What will be
the ratio of their vacancy fractions? [6+5+4]

6. (&) Describe any three processes by which nanomaterials are fabricated.
(b) Write the important applications of nanomaterials. [9+6]

7. (a) Describe with a suitable example, the formation of covalent bond in solids.
(b) Compare the properties of metalic and hydrogen bonds in solids.
() What is Madelung constant? Explain. [4+7+4]
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8. (a) Derive an expression for carrier concentration of n-type semiconductors.
(b) Explain Hal effect and its importance.

(c) Calculate the intrinsi Y concentration-for'G
weight = 72.6, Density-= 5400 kg/m?, Band gap =0.

V

27°C. [for Ge, Atomic
V]. [7+4+4]
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(b) What “'1"I~oum zones? ng E diagram.~
(c) What is eff an eIectron’P Derive an w for the effective

mass of an electro ‘: ) "."'3- -¥ g [4+5+6]

6. () Explain the types of defects in metallic lattices:
i. Vacancy,
ii. Schottky defect and
iii. Interstitial defect
(b) Derive an expression for concentration of Frenkel defect in an ionic crystal.
[8+7]
7. () Explain the concept of dual nature of the light.

(b) Describe the experimental verification of matter waves using Davisson-Germer
experiment.
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(c) Cdculate the wavelength of matter wave associated with a neutron whose
kinetic energy is 1.5 times the rest mass of electron.

(Given that Mass of = 2 kg Mass of electron = 9.1 x
103 kg, Plancm d'dh = 662'><'10—-34-J-§ee ‘lc&tly of light = 3 x 10°

-',dl’

m/s). [4+7+4]
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ii. Coordination number and
iii. Packing fraction, relating to crystal structures.

(b) Compare the structure of zinc blende with that of diamond.

(c) If iron has BCC structure with atomic radius of 124 pm, calculate the density
of the crystal. (Atomic weight of iron = 55.9 gm per mol, Avagadro’s number
= 6.023 x 10% per mol). [3+7+5]
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313 nm.
ion takes
[4+7+4]

(C)

ace

5. (@) Distinguish between Maxwell-Bolzmann statistics and Fermi-Dirac statistics.
(b) Write notes on “Theroy of Black Body Radiation”.
(c) What is photon gas? Explain. [6+5+4]

6. (& Explain the terms:
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i. Spontaneous emission,
ii. Stimulated emission,

iii. Optical pumpin M». ..:

iv. Population: ﬁfw s,ow B S
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5. (a) Discuss KroMﬁd for-the mor""'q. ectron in periodic po-
tential. - .%
(b) Write a detailed notes on Brillouin zones. [7+8]

6. (@) Distinguish between optical fibers and conventional electrical cables used for
transmission of signals.

(b) Draw the block diagram of fiber optic communication system and explain the

functions of each block in the system. [6+9]

7. (@) Describe an experimental method to determine the sound absorption coeffi-
cient of material.

(b) Discuss the factors which are affecting the architectural acoustics and suggest
your remedy.
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() A hall has a volume of 1500 m®. Its total absorption is equivalent to 100 m?
of open window. What will be the effect on the reverberation time, if the

absorption is inchwmdcw by filling the hall with
audience? — [6+5+4]
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