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Note: 1. Answer any FIVE full qt)estmns,ch()osmg ONE Jull question froni' each module.
&

2. VTU Formula Hand Book zs)nezmtfted. ,/, 2

Max. Marks: 100

3. M : Marks , L: Bloom’s level , C Course outcomes. A\\i
Module 1 /’g ) M| L C
Q.1 | a. | Discuss the three processes of 1nteract10n of radiation w1th> mattel along | 09 | L2 | CO1
with relevant mathematical exp&essmns and diagrams. 4
b. | Define attenuation and give (express1on for attenua{tnon coefﬁment in an | 07 | L2 | CO1
optical fiber. Explain th(e t(hr e major causes of atte}luefhon
c. | In a diffraction oratmg/experlment the laser light “undergoes third order | 04 | L3 | CO5
diffraction w1th dlffractlon angle 2.2°, / ‘The grating constant is
d=5.05x10" m. q’l & sdistance between the /gratmg and source is 0.8 m. Find
the wave]ength%f laser. Y
/‘\. OR\ A
Q2 |a. Deﬁne/ acceptance angle and ymerlcal aperture. Hénce, derive an |08 | L2 | CO1
expression for NA in terms of RIS n§ core, cladding and/surroundmg
b. | Discuss the application of laser‘in bar-code scanner and Taser printe r/w\ltb 08| L2 | CO1
the help of relevant dlagr/al)ns " AN ;) \5 )
c. | Given the Numerical aperture 0.30 and RI of & core 1.52, calcu]ate thé¢ R.I of | 04 | L3 | CO1
4 \
N // N - rg) / S \
LY Module =2" %
Q.3 | a. | Derive the expréssf011 for deBrogli¢ v&(avelength by analégy and explaln 08 | L2 | CO2
Helsenberg unéertalnty pr1nmple<w1th relevant mathematlcal expressions.
b. Dlscuss/eloen wavefunction, prob/ablhty functlon for a partlcle in an infinite | 08 | L2 | CO2
potentlal\well for the ground\state and 1% exmted state with neat relevant
dlagrafn e 8
() N Qw
c. /Calculate the ener oy of first three statés’ f01 an electron in a one | 04 | L3 | CO2
dlmensmnal potential, well of width 0.2 nm.
Y -
. ‘:’ ' /OR >
Q.4 | a. | Set up Schrodinget’s time- indepe/nd'ént differential wave equation. Mention | 08 | L2 | CO2
the expression;; for 3 dlmenswnal/verswn of the same.
b. | Write note on: 1) WaVC/ﬁJDCtIOH 08 | L2 | CO2
il) Max‘ Born interpretation
iii) Pr 1nc1ple of complementarity
¢. | The speed of an electlon is measured to within an uncertainty of 3x10* ms™ | 04 | L3 | CO2
in one dimensioh; ‘What is the minimum width required by the electron to
be conﬁned in an atom?
Module — 3
QS5 |a. Dlscuss/ (1) Quantum NOT gate (i) CNOT gate with matrix | 08 | L2 | CO2

1ep1esentat10n and their operation on the basis states.
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Q.5 Define qubit and mention three properties. Explain the repfe;éehtatiOH of |08 | L2 | CO2
qubit using Bloch sphere. A
o B RGN ) 04| L3 | CO2
Given |y >= and |¢>= , prove that <yp| ¢>=<¢ | y>
% B, Nl ) ‘
OR O
Q.6 Explam the operation of (i) Hadamard gate. and (ii) Toffoli gate with [ 08 | L2 | CO2
matrix representation and truth table. (RN Ve 4
&) Y
Explain orthogonality and orthonormal;ty w1th an example for each . 08 | L2 | CO2
B ) £
Show that the matrix (:ff 1/ (, 04| L3 | CO2
i 00 AR %
£ Y5 &
A={0 i 0 is umtarS/ D
g < \ \)\“\) »
0 0 i (‘\ ‘ // N
%7 Module — 4 4
Q.7 Mention 3 fallures of CFET and the assumpt}ogs of QFET. 07| L2 | CO3
\ 5 4
Write short n9tes oft (i) quantum tunnelhﬁgn(u) squid (iii) charge qubit | 08 | L2 | CO3
iv) Josephsgn j unctlon
@) Josephly )
Calculategﬂle probability of occupatlon of an energy leve{l 0.02 eV above | 05 | L3 | CO3
Fermi deve] at 300 K. < D ) {\‘7@. 3
¢ OR Y
Q.8 Define Fermi factor. Dlscu{s‘,the variation of FermL factor with tempemture 08| L2 | CO3
and energy. Represent the sa/me using graph, o &) \/
, ®o
With relevant dlaglams explain Type 1 <(Soﬂ) and Aype- 2(Hard) 08 | L2 | CO3
superconductors wg:h two examples for( eac HY
\ C, VS
Supelconductmg alumlmum has C{‘ltlcal temperature of, 12 K at zero 04| L3 | CO3
magnetic field Jf the critical field is 0:01 Tesla at 0 I§/ find its critical field
at 0.5 K. &5 R LY
HY C\Module 5 Y
Q.9 lllustrate 26dd rule and pdd\rule multipliers with suitable example for | 08 | L2 | CO4
slow-i in and slow-out. ¢ > /\;;\»\,\ /
/_ / o ¢ YW 4
» Mentlon the general< pattem of Monte Carlo ‘method and hence determine | 08 | L2 | CO4
‘the value of 7 . (N p ¢
R, 3
Given the base dxstance 0.5 cm fofy the’slow-in and given the last frame is | 04 | L3 | CO4
6", calculaté the distance between' the frames #3 and #4 .
y, 4
/9 OR
Q.10 Distinguish between descri 1pt1ve and inferential statistics. 08 | L2 | CO4
In the context of ammatlon describe the action of jump with measurable | 08 | L2 | CO4
physical quantltles and relations between them.
The average numbel of internet failures in a household per week is 3. What | 04 | L3 | CO4

is the plobablhty of 4 internet failures happening next week assuming
Poisson model'?
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