Applled Physu:s for CSEz Stream

2 VTU F armula Hand Baok is permttted@

BPHYS102

1 Max, Marks: 100
te: 1. Answer any FIVE full questwns, chaasmg_ JVE Jull question from each module.

L C
Explain the construction and workﬁig&of a semiconductor laser w1th the 12 | CO1
help of energy level diagram. #% -
What is refractive index pro L2 | CO1
L3 | CO5
Q.2 Define acceptgéf ; ngle and numerical ape;;ure “Derive an expression for L2 | CO1
' numerical ap%rtgte in terms of refractwc "mﬂ‘lces of core, cladding and
surroundmg .
Deriven’ ‘é}fpéressmn for energy densny"for a system in thermal equilibrium L2 | CO1
in tems"%@f Einstein’s co- efﬁc1ent S =
In a diffraction grating experim%gﬁ the laser light u L3 | CO5
diffraction for diffraction angle 1.48°. The gratmgaﬁ
and the distance between.the grating and the sourc'
length of LASER light~ "%
—3‘""" Module —
Q.3 L2.| CO2
State and e;gpialn Heisenberg uncém:mty pnnmple Show that an electron 1.2 | CO2
doesn xists inside the nucleus & F 4
L3 | CO2
Q4 . aSetup Schrodmger%é; mdependent Wav%quatlon in one dimension. L2 | CO2
Define phase \?@Qgﬁy and group, %(;w}omty Derive an expression for De L2 | CO2
Broglie wawieﬁgth ofan electron
An election, has a speed of I }m/s The inherent uncertainity in its L3 | CO2
measurement is 0.005%. Calenlate the corresponding uncertainity in the
measurement of the position,.. _
S Module — 3
Q.35 Explain the Pauli matrices and apply Pauli matrices on the state |0) and|1). L2 | CO2
Differentiate g&g&%éen classical and quantum computing. L2 | CO2
Explain the éadamard gate. Show that the Hadamard gate is unitary. 5 | L2 | CO2
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OR A
Q.6 A Linear aperator ‘X’ operates such that X|0)=|1) and %Lié; ). Find the L2 CO2
matrix representation of ‘X’. é—ﬁ?ﬁ *
Describe the working of CNOT gate mentioning its mfmx representation L2 | CO2
and truth table. Mgf_%:;
Explain the representation of qubit using Bloch sphere. L2 | CO2
Module — 4"
Q.7 Enumerate the failures of classical frée electron theory and discuss the L2 | CO3
success of quantum free electron theergy of metals. ;
Explain DC and AC Josephson eﬁ&ts and mention any two w"‘";"eations of L2 | CO3
superconductivity in quantum ﬁ%p g A
Find the temperature at wh;%%re is 1% probability th%t a state with an L3 | CO3
energy 0.5 eV above theg]?eﬂn?energy is occupied. %w
ik OR -
Q.8 Explain Meissner’s jeffect and the variation %f‘ critical field with L2 | CO3
temperature. o
Define Fermi fag;or Discuss the vanatmnof‘% ermi factor with temperature L2 | GO3
and energy L
The crmca}’temperamre of Nb is 9.15 K At zero Kelvin, the critical field is L3 | CO3
0. 196T ‘Calculate the critical field" ‘.af‘8 K. Ry
k Mpdule 5 ‘
Q.9 Discuss timing in Linear rnotlon Uniform motion, 8 -fnand Slowout:;_| 8 | L2 | CO4
Describe Jumping and par;fs t5of j jumping in anunwg = m L2 | CO4
A slowing-in object m;aﬁ “animation has ag rsteframe distance 0.5 m and L3 | CO5
first slow in frame 0:35 m. Calculate the-*bgs distance and the: ﬂgumber of
frames in sequegqe g e %
Q.10 Illustrate the 0*{1”& rule and odd rule% t:pher with su%ifexample, L2 | CO4
Discu§svmodelmg the probablhtf%r proton decayé s 4 * L2 | CO4
In an optlcal fibre experiment &he Laser light prop‘?fgatmg through optical L3 | CO5
fibre ‘cable of 1.5 m, made a spot diameter,of 8 mm on the screen. The -
_J distance between the end Qf the optical ﬁbr&eﬁble and the screen is 3.4 cm.
“ul Calculate the anglemf contact and numengal aperture of given optical fibre.
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