50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN

Time: 3 hrs.

14PHY12/22

Flnst/STecond Semester B.E. Degree Examination, Dec. 2017/Jan 018

Engineering Physics

Note: 1. Answer -any FIVE full questions, choosing one full question from each module.

2. Physical constants : h=6.63 x 10°'JS ; my=9.1 x 10°! kg m,, 1.675 x 10%kg ,
C 3x10®mls; Nyi=6.025 ><1026/kmole - Kp=1.38 x 1(r JK e=1.6x10"C,
L,=16x w”c’

AN Module-1

What is Plank’s law? ‘%How that how Plank’s law reduces t , <e1n s law and Rayleigh —

Jeans law under certain uondmons (06 Marks)
Show that group velocity i ‘s equal to partlcle velocity. \ (04 Marks)
State and explain Heisenberg’s U inci ow that electrons does not exist

in nucleus. : (06 Marks)

value in eV of the second excned qtatc‘ 3 (04 Marks)
What are Matter waves? Mention thelr charaoterlbtic properties. (05 Marks)
Set up one dimensional time mdependent Schr@dmger wave equation in case of a free
particle. (07 Marks)
What is Wave function? Mentlon important pro"\emes of wave function. (04 Marks)
A particle of mass 0.5Mev/C? has kmeﬁc energ "I‘OOeV Find its de-Broglie wave length ,
where ‘C’ is the velocity of llght ' (04 Marks)
Module-2 <

Discuss merits of quantum free Electron theory. (06 Marks)
Explain Type — I and Type —Il sﬁper conductors. (04 Marks)
Write the expression for electron and hole concentrations \m ntrinsic semiconductors and
hence derive an expresswn f()r Fermi level in an 1ntr1n51c sen ; C (06 Marks)
Calculate the Fermi energy in eV for a metal at 0°K if it has 5.86 '10%* conductlon electrons
per cubic metre. ~ (04 Marks)

What is Hall effect? Derive expression for Hall voltage in terms of Hg coefficient.

~ (07 Marks)
(04 Marks)
(04 Marks)
(05 Marks)

Define the terms Felml level, Fermi factor and Fermi — Dirac statlstlcs
Explain Densn*y of states.
Describe in bnef BCS theory of super conductivity.

R

A Module-3
. . S S e I . - A
Derwie an expression for energy density of radiation in terms of Einstein’s coeffic

ffplaln Propagatlon mechanism of light in an optical fiber and hence obtain expressmn for.
tical anlgle. (05 Marks),"

/Discuss Point — to — Point communication system using an optical fiber with block diagram.”

(04 Marks)
The average output power of laser source emiting a laser beam of wavelength 633nm is
Smw. Find the number of Photons emitted per second by the laser source. (04 Marks)
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’»\Expiam the construction and working of carbon dioxide laser with energy level diagram»and

1llustrate modes of vibration of CO, molecules. " (68 Marks)
Define Acceptance angle and Numerical aperture and derive an expression for NA in terms

of refrautWe indices of core and cladding. , (06 Marks)
Descrii)@ thé/ recordmg of holographic image. (03 Marks)
The angle cceptance of an optical fiber is 30°, when kept in air, what' ;be the angle of
acceptance wher the same is kept in a medium of Refractive index 1‘,53 o (03 Marks)

Module-4
Explain in brief Seven Crystal Systems, with neat diagram. 1 (07 Marks)
Explain briefly the Prinmp e and working of Liquid crystal disf’_ 'dyw( ' (06 Marks)
Calculate the atomic paekmo factor of BCC and FCC. g (04 Marks)
Derive Bragg’s law. (03 Marks)

% ( W
Describe how Bragg’s X — fa}, spectrometer is used for" ietermmation of crystal structure.

(e~ \‘ (07 Marks)
What are Miller indices and explam the procedure to. find’Miller indices. (04 Marks)
Explain the terms Polymorphism and Allotropy with examples. (04 Marks)

X —rays of wavelength 0. 82A° under}go first order Bragg reflection from a crystal of cubic
lattice with lattice constant 3A° at a glancing: 'of 7.855°. Identify the Possible Planes
which give rise to this reflection in terms’ of theirMiller indices. (05 Marks)
f /!
Modulé»S
Explain the terms i) Mach number ¢ - Acou

iii) Ultrasonic and iv) Shock wave.

{ (04 Marks)

Explain the construction and worl\{in > (06 Marks)
What is Carbon nano tube? Discuss-imf e es and explain how it is synthesized

using Pyrolysis method. v (07 Marks)

Mention three applications of (03 Marks)

Derive the Normal shock re“lati;énship using Rankine — Hugom equations (06 Marks)

ron microscope.

s (07 Marks)

Explain Synthesis Qf Napo materials using Ball Milling method (04 Marks)

Mention three Progemes of Shock Waves. (03 Marks)

% Kk ok k%
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