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Note: 1. Answer any FIWfull questions,

3a.

b.

c. n and radius 0.013 x 10-'m due to a
Young's modulus of the material of

(04 Marks)

6ffi

it twist for a solid cylinder with a diagram. (08 Marks)

(04 Marks)
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2. Physical constants : velocity o$lighi C : 3 x I0om/s; t

h:6.63 * I(l-3a J-S : Mass of ii,etectron m:9.11 x

constant K: 1.38 " 10-" ,#Fi-d\agadro namber Ne d:6.a2 x 1F6/K mole.
l. "
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vibrffions and obtain t

.,il *i' Tn ffi&'n2 a. Define fopge'"'bflnstant and mention its pfi1is{cal significance. Derive the expression for force

" $,tr$* d
I a. Give the theory of force{"vibr{Tions and obtain the elfuqession for amplitude. (08 Marks)

b. With a neat diagrarq eiiitain the construction qnilffirking of Reddy tube. Mention four
applications of shocktty=Eiles. " $'\' (08 Marks)

c. carcurate 
". 

,f*ffi,t;{-frequency *r 
" 

rffi*i$*u"lum of rength lm. (04 Marks)

wave. '-Y:;t

$
(04 Marks)

L,.,. ^a.., Lrescrlbe a smg
of rectangutq6Ug,im

b. ?.fg an eSfe-ssion for
c. Calculate&ffiuhr twist oiaffi#b of length 0.3m and radius 0.2 x l0-3mwhen a torque of

5 x l0aNm{s applied. (Rieiditv modulus ofthe martial is 8 x t0t0Nlm2). (04 Marks)5 x l04Nm{s applied. (Riga*y modulus ofthe martial is 8 x tOtoNlm2;.
/i]ffism#s

Explain Divergence a,pdtiul. Derive Gauss Divergence theorem. (08 Marks)

Define V-nurnber.arrd fractional index change. With a neat diagrams, explain different types

of optical nUq,p{:ry"" (08 Marks)
-+ -+c. Find the diveilehce of the vector field Agiven by A =6x2i*+3ry2iy+xyz3izat apoinl
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Derive the expression for displacement current..;,Vdntion 4 Maxwell's equations in

differential form for time varying fields. u ' 
* ,rul* (08 Marks)

Derive an expression for numerical aperture,in in optical fiber and stain the condition for

propagation. ,* 
-=$'' (08 Marks)

Find the attenuation in an optical fiber of#eaiinh 500m when a lightei l of power 100mw

emerges out of the fiber with a power gfithy;s" " ''q, (04 Marks)

"sf

."ffiart"-l
Sta19andexp.1ainHeisenberg,*p.Wincip1e.Show..''tffatthee1ectroncannotexist
inside the nuileus. ', , (08 Marks)

Define spontaneous emissioh and stimulated emission. Explain the construction and working

semiconductor Laser. ,!q,o l'-tn 
:i..:" -,- ,. (08 Marks)

A partied of mass O,Pp.J"rc' has kinetic en"rgy,..1,(peV. fina its de Broglie wavelength,

where C is the velocidVo.f Ugnt. t " ' (04 Marks)

''f . +li
fl ':.

&* '\ o&*i;:'.
Assuming the t'ift independent Schriidinger wave equation, discuss the solution for a

particle ii*phe dimensional potential weil"of infinite height. Hence obtain the normalized

wave fudctiBtr. ,,rjr '{n' (08 Marks)

Derffi16!,dxpression for energy aqlSi V interms Eienstgffi:?p"co-efficient. (08 Marks)

ih;mlb oipopulation of t*i*,tergv ievels is 1.05,?#0-30. Find the wavelength of light

emitted by spontaneous emiss[ont'uillOr. 
,.,. q1,... ;ff. .,ur;:,. (04 Marks)

. --'' Module-S ;r

Give the assumptions 8f,{\runtum free eleqtib{ttreory. DiscuqB trsb success of quantum free

electron theory. .* s$" *,,uj, ''+"',l};h (08 Marks)

What are polar anfripon-polar dielectpics#_pXplain types ofp,,g[afzalion ^ (08 Marks)

Calculateifreffi,gqdbility of an elegglibqotcupying an eqeig$ level 0.02ev above the Fermi

level at 200K fiird +OOf in a mateffi .i". t" (04 Marks)
d' d..- .,i&,rd$.i:i:n.
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OR '1i"gtlLr,'t'.

and Lorentztsffi for dialectics.Deiive Clausius - Morsotti equation. (08 Marks)

"f"*""iir 
so,He#r%l-b"tric ii#rialfus polarizability 7 * 10r0Fm2. Assuming the internal

ernal field. Me4@-niiillhe expressions fonr ifiternal field, for one dimension, tbr three

nl, and Lorept-zt$ffi for dialecticg+,pe.iive Clausius - Morsotti equation. (08 Marks)

Fermi level'\n'j$n intrinsic se-mJ:,l$Shductor and hence obtain the expression for

rgy in teqr Sf bnersy sap gf iitmElic. t".Tl:o{""111^- ) . ,,(ot.Y,'u:l

ld, calculatq#,=e. dielectric constant for the material if the material has

{u"-tttt' 
u' (04 Marks)

field. Me*ffinffi expressions fo: ifiternal field, for one dimension, for three

..,,,,.,..,ia, **1'*{'
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field to be
3 x 1028
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