BPHYS102/202

Dec 2025/J an. 2026
Applied Physics for CSE Stream

Max Marks: 100

Note 1. Answer any FIVE full questions, choosmg ONE full question from each module.
2. VTU Formula Hand Book is permttted.
3. M : Marks , L: Bloom’s level C 'Course outcomes.

. Module 1 ML C
Q.1 | a. | Describe the applications of ;,ASER in Bar Code S anﬁer and LASER | 08 | L2 | CO1
printer with the help of a ske;eh

b. | Obtain an expression for Numerlcal aperture, Angle of acceptance and | 08 | L2 | CO1

arrive at the cond1t10ns for propagation. :

¢. | The ratio of populatlon of 2 energy levels out of which one corresponds to | 04 | L3 | CO1
metastabl)~ state, is 1.059 x 107 Fmd the wavelength of light emitted

at 325 K« o = ;

Q.2 | a. | With the help of a neat dlagram, explain the constructlon and workmg <of 108 | L2 | CO1
semiconductor diode laser : Q.

u -,

b. | Explain the fiber optlc qetworkmg and mentlgp lts advantage

07 | L2 | CO1

¢. | Obtain the attenuatlon “cocfficient of a given ﬁber of length 1500 m. Given | 05 | L3 | CO1
input and output power as 100 mw and 80 mw. 4

: Module . -
Q.3 | a. | State and explam Heisenberg:uncertain principle. Usmg the principle show | 08 | L2 | CO2
the non-ex1stence of electro_ S msxde the nucleus

b. | Discuss de-Broglie hypothes1s and derive an expression for de-Broglie | 08 | L2 | CO2
wavelength in analogy,

¢. | Calculate the energy of the first two states for an electron in a one 04| L3 | CO2

dimensional potentlal well of w1dth 1.2 A

Q.4 | a. | Obtain the expression fork energy Eigen values and Eigen function for a | 08 | L2 | CO2
particle in one dimensional infinite potential well.

b. | Setup Schrodinger’s time independent wave equation in one dimension. 08 | L2 | CO2

¢. | An electron is confined to a box of length 1nm, estimate the minimum | 04 | L3 | CO2
uncertainty‘in its velocity.

Tor3



BPHYS102/202

Module -3 J
Q.5 Discuss the representation of qubit and block sphere. 08 | L2 \ CcO2
Describe the working of SWAP gate mentioning its matrlx representatlon 08 | L2 | CO2
and truth table. {
o ® 7
Apply the identity operator on the states |0 > an_d&lf’l“> to show there is no | 04 | L2 | CO2
change in states.
OR .
Q.6 Explain Hadamard gate. Show that it is umtary 08 | L2 | CO2
Describe the working of Toffoli gate, mentlonmg its matrix representatlon 08 | L2 | CO2
and truth table. , ¥ g
Show that T gate is related to S gate isT =S. 04 | L2 | CO2 |
" Module — 4 \
Q.7 Explain the fa11ures of classrcal free electron theory of metals 08 | L2 | CO3
Describe the evolutlgrr of High temperature sui;en conductivity. 08 | L2 | CO3
‘%;;"
Find the temﬁeréture at which there is 1.2 % probablhty that a state with an | 04 | L3 | CO3
every 0. 5 eV Bove Fermi energy is occupred
Q.8 Define Fermi factor. Discuss the, var1at10n of Ferm1 factor wrth energy,, and 08| L2 | CO3
temperature and represent Oraph1cally ' |
Briefly explain any 28 apphcatlons of super «conduction in quantum 08 | L2 | CO3
computing. , £ ;
A superconduct1V1ty “Tin has a criticaly 'mperature of 3 3/ K at zero | 04 | L3 | CO3
magnetic field and-a critical field of{ (306 Tat 0K Fmd the critical field
at 2 K. p
Q9 Dlscuss Tﬁxonomy of phys&s qﬁased ammatlon me‘thod 08 | L2 | CO4
"*'Af"tmgmsh between descrlptrve and mferentra statistics. 08 | L2 | CO4
i ‘}" g &Y q\‘ 5
. ['Given the base drstaﬁii‘e 1 m for the slow in. Calculate the distance between | 04 | L3 | CO4
the following ﬁamés using odd rule ‘i’mﬂtrphers
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OR
Q.10 Discuss the concept of lme and <cale in animation with suitable examples. | 08 | L2 CO4
Discuss the Monte-Carlo method of estimation of 7. 08 | L2 | CO4
In an optical ﬁber e;{perlment the LASER light propagating through the | 04 L3 | CO5
fiber made a spdt diameter of 20 mm on the screen. If the distance between
the fiber end and the screen is 2.2 cm, estimate the acceptance angle and
numerlcalhggggrture of the fiber.
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