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Note: 1. Answer any FIVE full questions, c!rqésmg ONE full question ﬁ‘om eaek module.
2. M : Marks, L: Bloom’s level, C: Caurse outcomes.
3. VIU formula handbook is permmed ;if'
Madile - 1 3 M|L| C
Q.1 | a. | Discuss Heisenberg’s uncertainty: prm01ple and state the three relatlonshxps 8 | L2 | CO1
Use the energy-time uncertam%ty to explain the broadenmg of spectral lines.
‘i tsi “& 1
b. | Set up Schrodmger s ttme mdependent wave equatxon m one dimension. 8 | L2 | CO1
c. | A particle of mass 0 5 MeV/C* has klnetlc encrgy 100 eV. Find its de- | 4 | L3 | CO1
Broglie wavelength where C is the choc1ty of hght
-4'51:?%'-, , OR -
Q.2 | a. | Use théutime-independent Schrodlnger -wave equation fo:;thc particle man | 8 | L2 | CO1
infinite well to arrive at an expressmn for the el envalucs and elgen
functions. 4 i ’ v
Al { ’ “
b. | Explain the wave function mentlon its propertlés and physical sxgnlﬁcance 8 | L2 | CO1
of a wave functlon Dlscuss the principle of COmplementant N
c. | Calculate first three encrgy Eigen valueé .m a onc—dlmcnsmnal*vmfmne well | 4 | L3 | CO1
of width 1 nm.¢ »J 4
}6“::"__:.%“.‘:?,7.- : 5 - " i-:.\:_:,\ &
| - Module - 2 s ¥
Q3 |a Explam the any two fallures of Classical free belectron theory of metals and | 8 | L2 | CO2
b. 8 | L2 | CO2
¢. | Calculate the probablhty of an electron occupying an energy level 0.024eV | 4 | L3 | CO2
below the Fermi level at 400K
% OR
Q4 | a. | With a neat labeled: dlagram, derive an expression for the Hall voltage and | 8 | L2 | CO2
its apphcatlons e alng # &\
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A semiconductor sample 0.5 mm thick carries a curranf‘“‘oﬁi mA ina| 4 | L3 | CO2
magnetic field of 0.2 T. If the Hall voltage is 1 mV“'determme the Hall
coefficient.
Module - 3 , |74 ,
Q.5 Explain Josephson effect with a diagram%\yhat is flux quantzza{qn% 8 | L2 | CO3
& A \.I R ‘;;f\{’
Explain DC & AC Josephson effect. O‘@Q :]}‘
gﬁ_\
Explain the term Critical Tempex;aturp Critical field and Crmcal field, | 7 | L2 | CO3
Critical current? : w@}_\_i’ DAY
P | . ‘?3;;
‘12 i
For a superconducting sainple ‘'with critical temperature 7 2 K and critical | 5 | L3 | CO3
field at OK is 6.5%10* Al&‘l 1 ,find the critical field at4 &?
& ‘;
N OR 1
Q.6 Distinguish betvx?ecnf Typc I and Type, II‘ superconductors using M-H | 8 | L2 | CO3
characteristics. -
f‘ -:\ p ¢ J
Explain thc phenomenon of super ¢ condictivity. Discuss quahtatweiy BCS | 7 |L2|CO3
Theory of § super conductivity. ¥ ’
4 C"} . [ o y g" L;.‘;‘lz)
Calculate the ratio of crltl;caliﬁelds for a superconductor at 7K and 5K« glves 5 | L3 |CO3
- the critical temperature gK < N gﬁi N @"' J
| # -:} 1%-‘ ~[' .
Q.7 Derive an express\;gn “for the numerlcal aper‘rure and acceptancc angle ofan | 8 | L2 | CO4
optical ﬁber with the help of a ngat fabcled diagram. 3
‘E..- - _y AN i
Explainiirgﬁé“gconstmction wogl(lng of Mach—Zehndcr mterferometer with a | 7 -"132"'-QQ4
. . 1 '-__"-C-".: 4 ¥ 4 i I 1%
neaat dé,agi‘a_.m, A y 1 -."‘:ﬁ . 65?‘/\‘
.11 ?’/,f" i ‘h\‘i\ 7 r_[ *‘ g
y Ca}cuiate the V-numbet @nd number of modes, supported by an optical fib 315 | @6‘ ! C?i
oj;,care radius 25 um';?f)eratmg atw VeIength 1.3 pm with NA = 0.2. \V r¥
& " “;-_.,_--/
[ N #o .
A *;/ S
Q.8 Explain the pr_i‘f'i’ﬁlple and working ofa Single Photon Avalanche Diode. 8 | L2 | CO4
Ay
Derive an expression forythé energy density using Einstein’s A and B | 8 | L2 | CO4
coefficients. P 3
Fy —-—
The ratio of poptilation inversion of two energy levels is 1.059 x 10°°. Find | 4 | L3 | CO4
the wavelength of &ght emitted by spontaneous emissions at 330K.
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Q.9

What is LDR? Explain the Characteristics of LDR and give its applications.
L]

COs5

Explain the construction and working of Pho%o%@hmstor and mention, its

applications. % 4;%

COs5

The resistance of a bulb filament is 112€ ata temperature of 110°C. And
its resistance is 180Q at 375 °C. Cﬂ%ﬁéa e its temperate coefﬁé%tf

COs5

* POR ¢

Q.10

What is semiconductor ga @ifensors'«‘ Explain MetalO Le Semiconductor

(MOS) sensors.
£

COs

What is Hall ef’fekct s“é’“nSors'? Explain the con struction and working of Hall

effect sensors. ;&%’ -
AD

CO5

A Hall seﬁs_gr 1s made from a sem éonductor with Hall coefficient Ry of
3.66x L@ ‘mﬁé The sensor has a th ess d of 0.5mm and%?operated with
a constant blas current of 5. 1mA‘%hlculate the vo]tag@%%’nsnmty (S\& of]
the sensor and if the sensor JS plfcecl in a magnetic @ltl ith a flux densit;

(B) of 500G what will be tﬂ\;&iﬁﬂ voltage. % 4

N
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