Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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cond Semester B.E. Degree Exan&;ﬁétion, June/July 2024
Engineering Physics

mr;Max Marks: 100

Note: 1. Answer any FIVE full questwns, choosing ONE full question ﬁom each module.

2. Physical Constants : C =3xI 0‘,“ m/syh = 6.63x1 0% Js, g=98 m/s?, e=1.6x107""C,
1026/1( mole, k=1. 38x10'23 J/K

(10 Marks)

DlStlIlglllSh between acou: tic wave, subsonic wavey sup rsonic wave and ultrasonic wave.
(06 Marks)

conditions 1s§40 m/s, find the Mach numlggr Qf the shock wave. (04 Marks) '

OR
"
Derive the expression for equxvalent farce constant for two: sprmgs connected in series and
parallel.-. (10 Marks)

Define Simple Harmonic Motlon Wnte the charactenstlc f Simple Harmonic Motion.-
~ (06 Ma rks)

i

W

(04 Marks)
b,

Module-2 %)

Moaule-2

ression for bending moment in terms of moment of

(10 Marks)

Define bending:m
inertia. ,
Explain_ tensﬂe stress and compr eSSl
materials.

A wire.of length 2m and rac
0.0395 Nm is applied to twmt the wire. Fmd b"ie rigidity modulus of the wire if the angular

“twist is 0.038 rad. (04 Marks)
OR

Derive the relatlon between Y, n and owhere Y 1s Young’s modulus n is rigidity modulus

and o - Po'sson 's ratio. (10 Marks)

(06 Marks)

Calculate thé extension pmduced in a wire of length 2m and radius of steel wire of
0.013x107 m due to a force of 147N apphed along its length. Given : Young’s modulus of

the material of the wire, Y. = 2. 1x10 N/m?. (04 Marks)
Module-3
What is attenuation in an optical fiber? Mention the factors contributing to the fiber losses.
4 (10 Marks)
Explain the terms gradlent of a scalar divergence and curl of a vector. (06 Marks)
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P(1.3.6} (04 Marks)

OR
Explain the terms: Modes of propagation acceptance angle, numerical aperture and derive an
expression for numerical aperture of an optical fiber. Sy (10 Marks)
What is displacement current? Derive, the expression for displacement current. (06 Marks)

A fiber of 500m long is having an 'i::ut power of 100mW and output power of 90 mW.

What is its attenuation? (04 Marks)
Module-4

State de-Broglie hypothesw Show that an electron can’ 't exist in the nucleus of an atom

(relativistic case / non relativistic case). . (10 Marks)

Elaborate the construction and working of a semrconductor laser. (06 Marks)

Find the ratio of populatron of the two energy states of a medium in thermal equilibrium the
transition between“ which results in the spontaneous emission of photons of wavelength

694.3 nm. Assume _ambient temperature as 27&C (04 Marks)
s OR
Setup one-dlmenswnal time-independent Schrodinger wave equation. (10 Marks)

What are the conditions for laser productlon‘7 Describe btiefly the applications of laser in
Data storage. = (06 Marks)

S

Calculate the momentum of an electron and the de-Brog ie wavelength as«soc1ated with it, if

its kinetic energy is 1.5 keV. (04 Marks)

ttﬁ;i\,
Module-S
or concentrat1on of electrons and holes in: an intrinsic semiconductor.

tween Fermi energy. and Energy gap of an intrinsic semiconductor.
(10 Marks)

Descnbe n bmef the various types of P anzatlon (06 Marks)

Give an expression
Obtain the relat,lon )¢

velocity, Fermi temperature and Intrinsic and
Extrinsic semicondu ctor with examples. U (10 Marks)
Explain any two jor failures of classical free electron theory Describe how quantum free
electron theory has“been successﬁxlmm overcoming the failures of classical free electron
N 4 (06 Marks)

ng 6.5%x10% free eiectmns per unit volume, the relaxation time at room
temperature 300 K is 3. 82x10~ ¥ second. Calculate its electrical conductivity using classical
o (04 Marks)
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