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First/Second Semester B.E. Degree Examination, Jan./Feb. 2023
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Time: 3 hrs. *.tw '*!' u'.*JVIax. Marki'tw,.'P' **hJVIax. Marks: 100

Note: 1. Answer any FIW full questiopg choosing ONE full questiorlfim each modulc.
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2. Constants : Speed of light ff,i;' r 3 x 108ms-1,
BohzmLn"-.pdr}p}, t uKn : 7.38 x za-,-?{ffi Planck's constantIta I\ - I.JO ^ Iu-.dn-_rr\a+ , r:rulrcrl

JS, Accelerafion iae'ti gravity "g

':-::=i:u :,'"'-.r5' OR - r,1 ..

2 a. Describe the construction and wrfiking of Reddy's shoc-k tube. Explain aqy four applications
e,=.+.+ ffifu (loMarks)ofshockwaves. ... ' *-= -,, sqw

b. Define simple harmonic r"qg[ipt, and derive diffe{eqtl&t€quation of SffiA.|-r (06 Marks):-c. The time taken to trav{},fu$hueen two senso[g @tWie shocktube is,I95 ps. If the distance
' ^ i r s"

$lr" : 6.625 xitrsoJs. Accelerafion dau'ti sravitv "s" - g.8MS2

oscillations and derive general
illations.

c. For a partic
its mean

,cffiting S

. Calcula te the period ofosdillation. (04 Marks)

Planck's theory ekplains complete b'ltnRbody spectrum.
S tate and"exol ain He i s enbers' sffi€€fi aintv ori nc io le' 

"hr*t

a. What are damped
solution of

b. Discuss the clasbr

c,

between the sensors is 0.i , find the Uach"num",ber of shockwalqs $oduced. (04 Marks)
..:::: :rr::i:i:i $${

*'*a* Mo.*,ule-2 #t3 a. Deduce Wein"b=€Q$ation and Rayleigh JCflns equation from.-Pi6nck's equation and show that
Planck's theory eiplains complete b,lrck body spectrum. (08 Marks)- -----:.!a.J -----r--";; --J -r -----!:*i*-.,:.,..1=

b. State and'"e4plain Heisenberg'sffiq:rtainty principJe}ry apply it to prove that free electron
nannnf SiiF;-.;r{- fLo -rr^lort8&f od^* }." " /no trr^-r,-\

(08 Marks)

(08 Marks)

(04 Marks)

(10 Marks)
spectrum and hence explain

(06 Marks)
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OR"':::+...+: ,,tfu \il ;; ::::

a.*",Apply Schrodingtir,,!{uation for partiple*in one dimensional potential well of infinite height
and derive extrres*ion for enersv ei*n:+alue and eisen function. (I0 Marks)and derive exp-res$ion for energy

b. Discuss sppqprbl$$ishibution of r

Wein's dispkiebment law.

/ eiFfi+alue and eigen function.

e€"W in black body radiation

c. An electron is bound i, u=da" dimensional potential well of width tA U,rt infinite height.
Find its energy eigen va-ldes,ih the ground state and first two excited States. (04 Marks)

jl 
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"':l Module-3
a. Explain induced'ff$irption, spontaneous and stimulated emission. Obtain an expression for

density of stat,$.w,rtlbihg Einstein's coefficients. (08 Marks)
b. Define numer.ical aperture and derive an expression for numerical aperture. (08 Marks)

c. The ratlfi f.fopulation of two energy levels is 1.059 x 10-30. Find the wavelength of laser

light g"",H&fpA due to transition between ,n"ti"J;;* levels at 330K. (04 Marks)

ri'':::-:r:''rl'::r

'free space. ueo':8.8&4 x 7(f12 Frytrl.

Module-l I



6a.
b.

c.

7a.
b.
c.
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What is attenuation in an optical fiber? Describ#=ffitiifferent types of attenuation. (09 Marks)

Describe the construction and working of se-mieo*ntfluctor Laser with suitah]"g figures.

* q:- (07 Marks)

In an optical fiber of core diameter 5Offi,.ttrb refractive indices of:St and cladding are

respectively 1.45 and 1.40. If the waffiffi of the light passinq ftp"gl the fiber is 820nm

find ttre numerical aperture, V-*+&Fffid number of modes o_fptot'agation. (04 Marks)

#d",'s tu*d-
*'%,,; tuoa"te-a w*n I

Mention the assumptions and_f&&res of classical free eJect&n theory. (09 Marks)

Derive Clausius - Mosot@ffiation. * (07 Marks)

Find the temperature af;':r*,iffi there is 1% probabiffi.,.dfoccupation of an energy level 0.5eV

abovet"*"^""::,:rffi 
o8.,. 

-- (,4Marks)

What is Halle. -ecW Obtain an expression&?#[a11 coefficient. (09 Marks)a.

b.
c.

ion of Fermi factor wiQ teinperature with graph.Discuss thdy-ailation ofFermi factorwith.teinperature with graph. (07 Marks)

A dieled&ip ffiaterial of dielectric ,cenitant 6 is subjected to an electric field 500/mm.

9 a. Write the properties and

b. Describe the orinciole. o

ifl&a-_@-'.+, (04 Marks)
:'sh,u

(08 Marks)
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