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oscillations

forced oBc'iltati

;' OR
Discuss the Theory of Fod.oscillators.
Enumerate the properties,,gfshock waves. :::..::::: 
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Compare the Mac-h number of a bullet rqgfuB *ltt u velocity 400ms-r with a jet fighter
1,----^r:-- - ---:.1- ^ ---r--:*-nnnr--^-/L---- -:--^-. 41-- ---t^^ir- -f ^^---I i-x.1-- ,--^l:--,-- t:c--.- --ltraveiing with a velocity 900km/trour giveil&e ielocity of souni,i* the medium I jl-s-r

(05 Marks)

Module-2
a. Explain' ke's law of elast1_@r..artd explain stress Vs strain curye for an elastic material.

b ^ (07 Marks)

b. Defiqe'Bending moment..Jls.iive an expressiogr for Bending moment of an uniform bar of
Recfangular cross section.'ir. .,,, :;u (08 Marks)

c,:"ffien the Rigidity niodolus of steel S0ceffplculate the bulk modulus give the Poisson's
ratio for steel 0.2. (05 Marks)

*,'J*"" ,,*,,'1g....

OR
a. Explain thi three types of stress,e,s and strains. (06 Marks)
b. Define couple per unit rwiS,-t;Sr the torsion of cylinder, Derive an expression for couple per

unit trvist for an unifou+ #ire of circular cross-section. (09 Marks)

c. Determine the extensioil#a steel wire of length 2m and radius imm fixed rigidity to the
ceiling and loaded at the other and with a mass of 5kg given Young's modulus of steel

ffi$ffiffiffi

First/Second Semester B.E. Degree B*amil*tion, Jan./Feb .2023
Engineering 

, 
fhjrsics

Time:3 hrs. - Max. Marks: 100

""
Note: l. Answer any FIYE full questions,,ahp.giiiig ONE full question frow euch module.

2.Physicalconstants: h:6.62 -.x"ifu'st JS,e:1.602 x 1{flep,K:1.38 x 10-23 J/I{I,
m":,!J .v,'Itr3' kg, c : 3 xldmrl-'', d: 9.8ms-2

3. Use skekhes andtigures wfitweper necessary. ' "': 
'"

I8PHYt2t22

he nahrral frequency of the spring mass system. If the
scillations using a 1I{z source state the condition of
i,', (05 Marks)

(10 Marks)
(05 Marks)

(05 Marks)
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Module-3 ,.i,s.....,..,,..

Define Acceptance angle and Nril.-f-erturei"'i#an optical fiber and Derive an

expression foi Numerical Aperture with a need ray d*agram. (07 Marks)

Elucidate the equation of continuity and Derive'I$[a**ell-Ampere law. (08 Marks)

J

GivenA = (3x' * y + az)i+ (bx - Sy' - Zz;fi* .y + 3z)k ' - "'.*ut'''

Find a, b, c if i. is inotational. i';$tJ (05 Marks)
r.:.i.

,,,:+$ .dn+ *0R
ii/and Derive anDefine Displacernent current Dgtltity and Derive an expresslon

using a simpte AC circuit coqt4ifui! a capacity and an AC soirce.
ilon for disolacement current1sp

(10 Marks)
equilibrium, if the

(05 Marks)

(07 Marks)

:ll's equationt uoir" at the wave equation for electrOmagnetic waves in
(08 Marks)

Given the RI of core aqffi+lffiaing of an optical fiberqe 1.5 and 1.49 respectively. Calculate- 
. change in the fiber is rePlacedthe Numerical Aperturp, Aceeptance Angle and Fr,actibnal RI

in air. "$h. ':'r!\\ (05 Marks)
the Numerical AperturPi

. "r{ir{tui'ii:"
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:r Modiilio'4
r Ur.

Mention any Five properties of matter waves. (05 Marks)

Mention the requisites of a laser s)q{C.Sil and explain the coqtruction and working of carbon

dioxi& ITASER with the help ofnbat sketches. 11" 
r"'':,r' (10 Marks)

n electron a.-c-.cel ed through a potential differenceCompare the de Broglie wavelength'of al
of tgZVwiththatoianobjeptofinass. I Kgmovindffitfiaspeedof l.,,pq.'. (05Marks)
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Briefly explain the app*ications of LASE&tgr,,ryti
l.)iccrrqq the motion of a narticle in an onediffinsiDiscuss the motiqn of a particle in an onediffinsional

(05 Marks)

iiiiil of i.rn.rite height and of
rt '::::,i.

ri*:ti 1+wtLtul d

Find the ratio of'population of two #bgi levels in a medium at thermal

wavelength of light emitted at

niiii..
o

29'tjKis 6928A.
,. .tr

9 a. Defihe Fermi energy arfd <fu$nsitY

b.
c.

\'' ' '' ,:. .itLlr '.rn"' 
.,1

Derive an expressffi fOrthe electrical condubtivity in semiconductors.

ve afl expression for Fermi energy at 0K.
(08 Marks)
(07 Marks)

V-1s-l respectively
1016 electrons m-3

(05 Marks)

Ti" *i*"o,,n'una Hple mobilities of silidn are 0.i5m2 V-rs-r and 0.04m2

at a certain temperature. tf the fuE Econcentration in silicon is 1.5 x

calculate the,resis tivity of silicon;,*l1i

OR
Define Polar and ron-p&reudielectrics. Explain the types ofpolarization mechanisms,

(08 Marks)

Mention the failures of classical free electron theory of metals and explain the success of
Quantum fiee eleetron theory of metals. (07 Marks)

The Fermi Level,ftir Silvet (&) is 5.5eV what is the energy for while the probability of
occupancy at 300K is 0.01. (05 Marks)
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