BPHYS102/202

Applled Physms for CSE Stream
Max. Marks: 100

2 M Marks , L: Bloom’s level , C: Comzs%omcomes
3. VTU Hand book is permitted. 3

Module 1 M| L C
Q.1 | a. | Explain the construction and workmg of semiconductor LASER withaneat | 9 | L2 | CO1
sketch and energy level dlagra
b. | Discuss different types of op 1bers based on modes of pfya”}ﬁagatlon and |6 | L2 | CO1
RI profile.
¢. | An optical fiber has refractive 1ndex of core and cladding of 1.55and 1.50, |5 | L3 | CO5
respectively. Calculate numerical aperture and angle ‘of acceptance if it is

kept in air.
OR
Q.2 | a. | Obtain the ex §$§10n for energy den51ty~of radlatlon in term of Emstem s| 8 | L2|CO1
A and B coefﬁments

7 | L2 | CO1

5 | L3 | COS

—198><10 m.

Given the grating constant.d

%% Module-2
Q.3 | a. | Setup one dimensional time independent Schrodinger wave equation. '8 |L2| CO
b. | State Heisenberg’s uncertainty principle and apply the same to _prove the | 7 | L2 | CO
non-existence of free electron inside the fiucleus.
¢. | An electron is'bound in an infinite-pe téntlal well of w1dth 0. 18nm Findits | 5 | L3 | CO2
energy values in the first two allowed | energy states

Q4 |a. Obtam an expression for« Elgen function and Eglgen energy values for a| 9 | L2 | CO2
partlcle in an 1nﬁn1te potenual well of width “a’.

és of wave function and give | 6 | L2 | CO2
its significance.

| Calculate the kmetlc energy of a neutr@n in eV. Given: de —Broglie wave | 5 | L3 | CO2
b= 1.674 x 102Kg,

length is 1 A and mass of neutror

_Module -3

Q.5 | a. | Distinguish between classical computing and Quantum computing. 6 | L2 | CO2
b. | Explain the CNOT gate and'its operation on four different input states. 6 | L2 | CO2
c. | Apply Pauli matrices onthe state |0> and |1>. 8 | L3 | CO2
OR :
Q.6 | a. | Explain the worklng of T-gate mentioning its matrix representation and | 7 | L2 | CO2
truth table.
b. Explam Orthogonahty and Orthonormality with an example of each. 8 | L2 | CO2
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c. | A linear operator ‘X’ operates such that X|0> = [0> and X|1>=11>. Find | 5 | L3 | CO2
the matrix representation of ‘X’.
Module — 4
Q.7 | a. | Mention the failures of classical free electron- wtheory and explain the | 7 | L2 | CO3
assumptions of Quantum free electron theory of meétals.
b. | Explain Meissner’s effect and the variat o of critical field with 8 | L2 | CO3
temperature
c. | A lead wire has a critical field of 6.5 x O?Nm at 0 Kelvin. The c,rltrcal 5 | L3 | CO3
temperature is 7.18K. At what temp rature the critical field will drdp to
4.5 x 10°A/m.
Q.8 | a. | Define Fermi factor and/ éxplam the variation of Ferm factor with | 8 | L2 | CO3
temperature and energy. W P
b. | Differentiate Type — 1 anaa« Type — 11 superconductors.=_ 8 | L2 | CO3
c. | Calculate the probabiilrty of occupation of an en’éﬁ‘gy level 0.02eV above | 4 | L3 | CO3
level at temperature 25 °C.
M’ Module - §
Q.9 | a. | Explain the importance of (i) size and scale and (i) we1ght and strength, in | 7 | L2 | CO4
ammatm% )
b. § | L2 | CO4
c. 5 | L3 | CO5
magmﬁcatron is 5. Calculate the push height and
gravitational acceleration is 10m/s.
Q.10 | a. | Describe jumping and’ parts of jump. ; ' 9 | L2 | CO4
b. | Distinguish between descriptive and mferentral statics. 6 | L2 | CO4
c. | On a particular:place, volcanic erupt’%n occurs once in every 100years on | 5 | L3 | CO5

an average Calculate the probabrhty of volcamc eruptlon in a 100 years
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