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USN \

Fmst/Second Semester B.E. Degree Examination, Dec.2017/Jan:. 8
o Engineering Physics >

Time: 3 hrs.

Note: 1. Answer any FIVE full questions, choosmg one full questton fromi"édéh module.
2. Phys;caiéonstams ch=6.63x107IS; m,=9.1% 107" kg [ty = 1.675 % 107kg,
C=3x105#/s.; Na=6.025 % 10%/k mole ; K= 1.38 x 16Z JK ; ¢ = 1.6 x10” C,
L.,=1.6 x10C N

N N Module-1
1 a. Whatis Plank’s law? Show ithat how Plank’s law reduces to Wem ’s law and Rayleigh —
Jeans law under certam condtt\lons \,2 A (06 Marks)
b. Show that group velocity is. Equal to particle velocity. - K4 (04 Marks)
c. State and explain Helsenberg S Unceﬁamty prmcnple an({ 5w that electrons does not exist
in nucleus. (06 Marks)
d. An electron is bound in one dlmenstonal potential v WelI o‘t width 0.18nm. Find the energy
value in eV of the second excited" state“"\; (04 Marks)
2 a. What are Matter waves? Mention then‘ charaCtgrgstlc propetties. (65 Marks)
b. Setup one dimensional time mdependem Schrodmger wave equation in case of a free
partlclc (07 Marks)
c. What is Wave function? Mentlon 1mp0r‘tant propemes of wave function (04 Marks)
d. A particle of mass 0. 5Mev/C” has kmcmc energy lOOeV Find its de-Broglle wave length ,
where ‘C’ is the velocity ofhght (04 Marks)
odule-2
3 a. Discuss merits of quantum free. Electron theory. (06 Marks)

. Explain Type -1 and Type — H super conductors. > (04 Marks)
c. Write the expression for e)‘ectron and hole concentrations m an mtrmsic semiconductors and
hence derive an express Qr/Ferml level in an intrinsic seml Ccmductor (06 Marks)

d. Calculate the Fermi enérgy in eV for a metal at 0 OK if it has 5. 86 1028 conduction electrons

per cubic metre. (04 Marks)
4 a. Whatis Hall effe» erive expression for Hall voltage in terms of Hall coefﬁmen
5 7 ¢ > (07 Marks)

b. Define the terr s F“vrml level, Fermi factor and Fermi — Dirac StatIStICS. U (s Marks)
c. Explain Densuty‘ of states. (24 (04 Marks)
d Descrlbe in brle,f BCS theory of super conductivity. (05 Marks)

N Module-3
5 a. Deanm expressnon for energy density of radiation in terms of Einstein’s coefﬁcwntﬁ
), (07 Marks)
X1 lam Propagatlon mechanism of light in an optical fiber and hence obtain expressxén fbr
@ C(lttcal anlgle. (05 Mmrl;s)

~Discuss Point — 10 — Point communication system using an optical fiber with block dlagrain -
(04 Marks)

d. The average output power of laser source emiting a laser beam of wavelength 633nm is
5mw. Find the number of Photons emitted per second by the laser source. (04 Marks)
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<3é){$la in the construction and working of carbon dioxide laser with energy level diagrarn and

1lIust1 ate modes of vibration of CO, molecules. " (08 Marks)
Define Acceptance angle and Numerical aperture and derive an expression forNA in terms

of reft ctWe indices of core and cladding. ~ (06 Marks)
Describe the'recordmg of holographic image. ‘(03 Marks)
The angle, of "acceptance of an optical fiber is 30°, when kept in air, Wha&w i be the angle of
acceptance Wben the same is kept in a medium of Refractive index 1 33 o (03 Marks)
K “ Module-4
Explain in brief Seven\ Crystal Systems, with neat diagram. N (07 Marks)
Explain briefly the Prmc1ple and working of Liquid crystal dlsp Vay (06 Marks)
Calculate the atomic pa,ekmo factor of BCC and FCC. / (04 Marks)
Derive Bragg’s law. 7777 (03 Marks)

Describe how Bragg’s X — \ray spectrometer is used for deterfnmatlon of crystal structure.
(e (07 Marks)
What are Miller indices and expl\a‘;n the procedure to nd’Mlller indices. (04 Marks)
Explain the terms Polymorphlsm and Allotropy with’examples. (04 Marks)
X —rays of wavelength 0.82A° unde}‘go first order Bragg reflection from a crystal of cubic
lattice with lattice constant 3A% at a gi@n»mg angle’of 7.855°. Identify the Possible Planes
which give rise to this reflection in terms. efthelr Miller indices. (05 Marks)

gdule—“s
Explain the terms i) Mach number . Acoustlc ii1) Ultrasonic and iv) Shock wave.
(04 Marks)
Explain the construction and workmg of Reddy s shock tube. (06 Marks)

What is Carbon nano tube? DISCUSS meortant properties and explain how it is synthesized

using Pyrolysis method. (OGN (07 Marks)
Mention three apphcatlons of SEM et (03 Marks)
Derive the Normal shock relatlonshxp using Rankine — Hugomt equatlons (06 Marks)
Explain the Principle , Constructlon and Working of Scarmmg Electron microscope.

\: (07 Marks)
Explain Synthesis ofNano materlals using Ball Milling method. e (04 Marks)
Mention three Pro crties of Shock Waves. (03 Marks)
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