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G mgé,;;%econd Semester B.E./B.Tech.Degree E nation, June/July2023

Time: 3 hrs.
Note: 1. Answer any FIVE full questions, choosing ONE fi /

4

2. VTU Formula Hand Book is permitted. g‘%ﬁ
3. M : Marks , L: Bloom’s level , C: Course oﬁ‘?@é&‘egtgs. \
4. Constants : Speed of Light C=3 x 1 0*m/s,. %ﬂam const. K =1.38x1072J/

Planck’s const h = 6.625 x 10°*'JS, Acce on due to gravity g = 9.8 Vot

M| L C
Q.1 | a. | Derive an expression for energy density interms of Einstgin’s coefficients | 10 | L2 | CO1
in Laser action. : "
b. | Explain types of optical?b s. \ 6 | L2 |CO1
P 3 &
A
¢. | The ratio of populatiif inversion of two eex%s%gevels is 1.059 x 10°°. Find | 4 | L3 | CO1
the Wavelenth%gfs’ ght emitted by spontaneéus emissions at 330K.
A) “
Q.2 |a. pression for Numerical.aperture in an optical 8 | L2 | CO1
b. | Discuss construction and working of semiconduf ' diode Laser , 8§ |L2|CO1
energy level diagram. : :
v o ® AN
c. | The angle of acceptance of'an optical fiber 13@3 when kept in air. Find the | 4 | L3 | CO1
angle of acceptance4vhen it is in a mediu »o“if§eﬁact1ve index“%33.
# : %Q V}}g"'v #
Q3 |a. 8 | L2 | CO1
b. | State and: explain Heisen ' uncertainty prigciple. Give its physical | 8 | L2 | CO2
signifi€ance. Show that ef€ fon cannot exist&’i%de the nucleus.
c. | A'particle of massé& /c* has kinetic gngrgy 100eV. Find its de Broglie | 4 | L3 | CO2
wavelength, wher s the velocity“of light.
Q.4 [a. | Derive an expfession for Schrodinger’s Time independent equation one | 8 | L2 | CO2
dimensional form. :
A ™
b. | Obtain the expression forvenergy eigen values using Schrodinger’s time | 8 | L2 | CO2
independent equation. °
my%
¢. | In a measurement’of position and velocity of an electron moving with a | 4 | L3 | CO2
speed of 6 x ],@05 /s, calculate highest accuracy with which its position
could be (;ﬁ;c%;tgrmined, if the inherent error in the measurement of its velocity
for the speed stated.
Vol
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Module — 3 L
Q.5 Explain single qubit gate and multiple qubit gate with examp) or each. L2 | CO2
e
Discuss CNOT gate and its operation on four different ' ates. L2 | CO2
0 -i N L3 | CO2
Given A=| . 0 prove that A = A.
i
@ 4
OR .
Q.6 Elucidate the differences between cla: computing and Q “{yﬁ m L2 | CO2
computing. e
A
Discuss the working of phase gate e%é?@ation and L2 | CO2
truth table.
Find the inner product of states, and 10)and draw onclusionon the L3 | CO2
result.
‘@%j Module — 4 X
Q.7 Distinguish betwegi(’{’&gpe —1 and Type — II super€onductors. L2 | CO3
£ . . 3
Discuss the eﬁ'eéé of temperature and im Yon electrical resistivity of L2 | CO3
conductors hénce explain for superconddctors.
4 F 4
In a dif grating experiment ie laser light undergogs second order L3 | COS
if the distance betweex@%{ n and grating is 20¢hi, and average
2" order spot 2.7cm grating constant 1 %, calculate the
wavelength of laser light. ¢
=% OR
. W, . . &
Q.8 Explain B.C.S theory of s%ﬁeirconductwny. P L2 | CO1
¢ 1 A
Define Fermi energyalevel. Discuss various energy states by ¢ghe electrons at L2 | CO1
T = O K and T >%@:K on the basis of ferimifactor
Calculate the aat:er;tance angle and n0mérical aperture &f given optical fiber L2 | CO1
having dia‘%%}er of spot is Z%grﬁ%agd distance bety creen and optical
fiber 3.0%: S P -
0%% %
4 5 »'Module -5 4
Q.9 ucidate the importanc% of size and sc% anid weight and strength in L2 | CO4
b aility of proto decay. L2 | CO4
The number atf icles emitted pemsge ‘ond by a random radioactive source L3 | CO4
has a PoisSon distribution w%tlf‘ﬁk = 4. Calculate the probability of
P(X =0) and P(X=1) 4 °
Q.10 Discuss timing in Linear@m(%tion, uniform motion, show in and flow out. L2 | CO4
ﬁ L 4
ies of Normal distribution using Bell curves. L2 | CO4
A slowing olgg'egc in an animation has a first frame distance 0.5m and first L3 | CO4

~0.35m. Calculate the base distance and the number of frames

R R
b 4

20f2




