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Note: 1, Answer any FIW full questions, choosing O$E fii'll\uestionfrom each moelule.

2. WU Formula Hand Book is permitted. *'.,,,,=,, - 
,- i "
;'iff,i;;;::i

3. M : Marks, L: Bloom's level, C:
4. Constants : Speed of Light C = 3 x

Planck's const h = 6.625 x I (Ir4 JS,
mass of electron m = 9.1 x 1[31 Kg

tawes. 
^- 

t,*tr]+

cnlam eonst K= 1.38x1O23ilf:"
t due to grav$ g:9.8mR,
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Q.1 il. Derive an expression for eneigx#ensity interms of Einstein's coeflicients
in Laser action.

10 L2 col

b. Explain types of optical frb€rs.
.,!1",,,,,.,,,,.':"

6 L2 col

c. The ratio of populat$n inversion of two energy levels is 1.059 x 10-r'. Find
the wavelength o$Lfght emitted by spontahss.uB emissions at 330K.

4 L3 col

oR'
Q.2 a. in an opticat#U$iD erive-sri :exfl re s s io n fo r NumeriffifrF'enur" 8 L2 col

b. and lyorHng
,i:ts::ryif::ll;t:

ii ,.de" ;x"

of semicondutiof+,iliode Laser .qrjth
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Discuss construction
energy level diagram.

8 L2 col

c. The angle of acceptance-of''dn optical fiber,is3$when kept in air. Find the
angle of acceptan1;g.,=l8n it is in 

" 
*.a;d;l-f#efractive inaep

4 L3 col

Module #2
Q.3 a. What is wave paCket? Give phyqjca't"*dgnificance

fu nction?-,D'e. f1ne group velocity:,-..,
a4g{ffigoperties of wave

,,,'r;"

8 L2 col

b. State aiid,'explain Heisen@ffi$ uncertainty principle. Give its physical
signifiCance. Show that eleEtrdh cannot exist.inside the nucleus.

8 L2 co2

c. l ,,fipa*icle of mass 0.S,iridVc'
wavelength, where'C' is the

sj ,#ii

has kinetic gnetgy 100eV. Find its de Broglie
velocityqf fllht.

4 L3 co2

e#S

Q.4 a. Derive an expfbssion
dimensional form.

J:

for lghriidinger's Time

*-.'t"

independent equation one 8 L2 co2

b. ffit,'Snergy eigenObtain the expression
independent equation.

."".*.r:*

values using Schrodinger's time 8 L2 co2

c. In a measuremdmep'f positioir and velocity of an electron moving with a

speed of 6 x 1"05"iils, calculate highest accuracy with which its position
could be ddtprmined, if the inherent error in the measurement of its velocity
is 0.017,0," fthe speed stated.

4 L3 c02
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Module - 3

Q.s a. muhiple qubit gate with examp.Lg each.

;' 

-

8 L2 c02

b. DiscusrCNOT gate and its operation on four differentei,ffi-f,ftt5tes.
'.,, {s

8 L2 co2

c. Given A: ' lo.or" that A* : A.o)'t:
"'::'.,:"'S

i, ':::::::::.

4 L3 c02

OR

Q.6 a. Uuciautl the differences between claSsiepl computing and Quantum
computing.

8 L2 co2

b. Di*s th" working of phase gate@.g*ioning its
truth table. .,,i,.- 

*
matrix reffi$$ation and

q,/ i

8 L2 co2

c. Fi"d th" ir"er product of state's ftfl
'}:::; ::::

resuh * 
""*-

theand 10)and draw cpnciusionon 4 L3 co2

Module - 4

Q.7 a. Oirti"g"i.tr U"tweed,Tpe - I and Tlpe - II s,*1-1er'6onductors. 8 L2 c03

b. Discuss the effeil b:f, temperature and imgf;ty on electrical resistivity of
conductors and'tr.pnce explain for superconiliretors.

8 L2 c03

c. I" a diffractlon grating experiment lhe*laser light undergoe-s second order

diffractiorU if ttrJ distance between-icreen and gfating is 20cm, and average

distance oi 2"0 order spot 2.7cm gating constant I , 10'sm, calculate the

wavelength of laser light. ,{,,.. 
i 

.. ffi,"...t, :

4 L3 cos

OR !

Q.8 g. Explain B.C.S theory of $ri$,brconductivity
ifir** 

:r;,:: "
,lllt,r,.,illl

7 L2 col

b. Defrne Fermi ene{gih"level. Discuss various,energy states by{he electrons at

T = O K and t > O f on the basis of fermifactor.
8 L2 col

c. Crurcutate ttre apiefitance angle and n$nrirical aperture*fiLfgiven optical fiber
having di,grffieter of spot is 2.6cm.i+nd distance betwb -screen 

and optical
fiber 3.0cmr ,.^

5 L2 col

"-q*sh#Module - 5 ',t,'

Q.e a. $f size and scp,lffi weight and strength inElilciciate the
ffiiiilations.

8 L2 co4

b. Discus s mo de ling p'Uitab ility o f protoq d6cay. 8 L2 co4

c. by a random radioactive source

4. Calculate the probability of
4 L3 co4

OR

Q.10 4.. Discuss timing in Linear motion, uniform motion, show in and flow out.
:!,

8 L2 co4

b. Discuss salient feanrds of Normal distribution using Bell curves. 8 L2 co4

c. A slowing in object in an animation has a frqt frame distance 0.5m and first
slow in fr*,ffif.0.35m. Calculate the base distance and the number of frames

ln seouGnce.

4 L3 co4
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