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Note: 1. Answer any FIVE fall questions;,ehoosing ONE fuA questionfrom each module,
2. Physicalconstants h=6.63 x,.I0-3{iS; C=3 x 108ms-',:,,€e'= 8.854 x10-12 F m-l.

K= I.3Bx l0-2s J/K; Nt=:6;02,i'1026/Kmole; fiu=9"!,l,,,L.10'31 kg ; e:1.6 xI0-1eC;
g = 9.81 m/s ; lto:4trx I0-? H/m.
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Module-l ,' ,

Derive an expression fur equivalent force constaat,fcrr two springs in series. What is the
expression for perio-d ofitS oscillation? (08 Marks)
Distinguish between ultrasonic, subsonic, supersonic and hypersonic waves. Define Mach
number and Madli,;Ahgle. (08 Marks)
Evaluate thenatur6l frequency of a springof force constant 1974 N/m, carrying a mass of
Zkg. ,,'i"',,,,,,,, ,,,,, (04 Marks)

i1,.:::':":':OR

What aid' damped oscillations? Give the theory of dar4peil,vibrations an_d,, find the condition
for critical damping. : " , . .,,r,,,_,_: (10 Marks)
Describe the construction and working of Reddyls-shoek tube with the help of a "?f;:if:i$
A vibrating system of rru**f frequengy 500H2 is forced to vibrate witll a periodic force per
unit mass of amplitude 100 x l0-' N/kg in. the pressure*.Qf,,,a damping/unit mass of
0.01 x l0-3 radls. Calculate the maximum amplitude of vibration ofthe system. (04 Marks)

Module-2
'!!- ,,,:

Define different moduli of elasticity. D€rive an expressior for couple per unit twist of a solid
cylindeg,fixed at one end and the couple being applied at the other end. (10 Marks)
Show thbt for an elastic body, shear strain is 

"q.rut 
to the sum of longitudinal strain and

compressional strain. (06 Marks)

ln a stretching experiment,' the extension produced in a wire for a load of 1.5kg is

02 x 10-2m. The length of the wire is 2m and its radius is 0.013 x l0-2m. Find the Young's
modulus of the matgriht of the wire.

OR
4 a. Derive an expies-ion for the Youngts'modulus of the material of a single cantilever in terms

of depression"at the free end. . (08 Marks)

b. Show the relationship betwqen Bulk modulus (K), Young's modulus (Y) and Poisson's

Ratio (o). . I (08 Marks)

c. Calculate the angular twil*,rof a wire of length 0.3m and radius 0.2 * i0-3m when a torque of
5 x 10aNm is applied. Rigidity modulus of the material is 8 x l0r0 N/m2. (04 Marks)

, Module-3
5 a. Describe the vector operator V and explain the concepts of divergence and curl with

physical s,ignificance. (08 Marks)

b. Explain the,attenuation in an optical fibre? Discuss any three factors contributing to the

fibre loss. (08 Marks)
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Calculate the number of modes that can propagate inside
below r 'r',,, 

,,

Refractive index of core i:'::

Refractive index cladding

L8PHYt2t22

an optical fibre with the data given

Core radius 'i.

Wavelength of light propagating threiugh the optical fiber

| .:,.:

..,,,, .'''', , OR
6 a. With the help of a block diapm, explain the basics of point - to - point communication

system using optical fibre. Mention any two advantagei of optical communication system.

State and obtain Faraday'#laiy'#law o f electnrmagnetic induction in differential

: 1.53
l<nt.Jv

: 50 pm'
Irpm

(04 Marks)

(08 Marks)
b.

c.

DEtts auu ootaln raraoaJl,'s'flaw oI electromagnetlc lnductlon m diflbrential form. (0g Marks)

Find the divergea*,otthe vector field i given.by i = 3x' A- * * y'ziy+3xyA,. (04 Marks)

., ,,t; . 
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,.;':::,:::,,, Module-4
?. 1", Yq 

s rlidfiger's Time ind"p"rd-6ffiouation in one dimension. (08 Marks)b. Explai,,,ffie'construction and workingof semiconductor laser with the help of neceisary neat
diagram.

c. The inherent uncertainity in the.m"irr.".r"nt of tim-e,spent by a nuclei in the .*"ir:T Hrlil
I .4 x 10-r0s. Calculate the uncertainity that results in its energii, ,f* .lr"ii"a ,tr,".

(04 Marks)

OR
a. Show that electron cann-ot exist inside the nucleus of an atom. (08 Marks)b. Deriv-e an expre!'sion for energy density at thermal equilibrium in terms of Eienstein,sco-efficient (08 Marks)c. Thg ralig,ofpopulation of two e*-nergyier"ls is 1.059 x:{0-30. Find the wavelength of lighi

emitte,f,hvCIpontaneous 
"-::tr4jgor. (04 Marks)

Nlodule-5

? pelve 3 expleryi9n foiS*e&"ul "ollitfr$.of an intrinsic semiconductor. (08 Marks)b' Defi,ne internal field.and'cibtain the Clausiu*.-" Mossotti equation and different polarization
mecnanlsms. (08 Marks)c' 'Calculate the probability of an electron occupying an energy level 0.02eV above the Fermi
level at 200K and 400K in a material. (04 Marks)

'i: "::::'il '':::::"" ';il:::':" t OR
a' Define Fermi energy and fermi factor. Explain the dependence of Fermi factor on

temperature and energy: .,.,,', " (0g Marks)b. !.erive an expression forHall coefficient and Hall voltage. (08 Marks)c' Find the polarization produced in a dielectric medium oirelative permittivity l5 in presence
ofan electric field f strength 500V/m. L J 

(04 Marks)
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