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BPHYS102/202

First/Second Semester B.E./B. Tech. Degree Supplementary Examination,

Time: 3 hrs. Max. Marks:

June/July 2024
Applied Physics for CSE Stream

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.

2. M :Muarks , L: Bloom’s level , C: Course outcomes.

o Module - 1 B M|L| C
Q.1 |a Obtain the cxpn,sslon for energy density using Einstein’s cocfficients of | 08 | L2 | CO1 | .
absorption and emission. »
b.  Define angle of acceptance. Explam typc% of optical fibres with neat ray | 07 | L2 | CO1
diagram and refractive index profile.
¢. | Find the ratio of population of the two states in a He-Ne laser that produce | 05 | L3 | CO1
light of wavelength 6328 A° at 27°C.
By OR B
Q.2 | a. Derive an expression for numerical aperture of an ()pmal fibre in terms of | 08 | L2 | CO1
| fractionofRL. - - -
b. What is active medium? Explain  construction and  working of'| 07 | L2 | COl1
| semiconductor laser.
¢.  Fora 30 cm long fiber “attenuation 0.8 dB/km, find the oulput pmvu irfalo05|L3|Cot
| 200 uW power is launched? 7 B -
Module -2 : 1
Q.3 L a. Define graph velocity, phase velocity, wave function and pmbablhty 08 | L2 | CO2
B - density. -
b.  Derive time- mdependent Schrodinger wave equatlon 07 | L2 | CO2
c. Which has shorter wavelength, a 10 eV photon or a 10 eV electron? | 05 | L2 | CO2
. - Explain. -
OR
Q4 | a. State and e\plam llusunbug: s uncertainty prmupk E xplain plmuple of | 07 | L2 | CO2
_complimentarity.
b. Derive the wave function of a particle inside infinite potential well of width | 08 | L2 | CO2
| ‘a’using normalization condition.
C Compute the energy of the lowest three levels for an electron in a square | 05 | L3 | CO2
Cwellofwidth 3 A°.
wmﬁ_ﬂodulc -3
Q.5 |a. Whatis Block Sphuc Represent | 0> and |1 > on the Bloch sphuc 08 | L2 | CO1
b. _}..j(pl_dln probability, normalization mlci quantum superposition. 07 | L2 | CO1
¢.  Using two X-gates in series, show that two not gates in series are equivalent | 05 | L2 | CO1
10 a quantum wire.
OR
Q.6 | a. Discuss two qubit quantum NOT gate or controlled NOT gate with four | 08 | L2 | CO3
|| different input states.. _ o -
b. St"tte Moore’s law. Show that S gdtt, can be formed by connecting two | 07 | L3 | CO3
| | T gatesinseries. _ e
& l ind the inner pmduu b asis of state >and | 0 >, and draw conclusions | 05 | L3 | CO3
on the result. ' o
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Module — 4
Q.7 |a. | State Mathicssen’s rule. Discuss variation of Fermi factor with temperature | 08 | L2 | CO4
and energy. e
b. | Define cr mcnl field. Write a note on hlgh temper ature %upcr conductors. 07 | L1 | CO4
c. | In a solid, consider the energy level lying 0.01 eV below the fermile vel. | 05 | L3 | CO4
What is the probability of this level not being occupied by an electron? |
OR
Q.8 |a. Deline super conductors. Give brief account on BCS Hmm\ of supu los| L2 CO4
_conductors. |
b. | What is density of states? Explain ﬂnlums of classical free electron theory. | 07 | L2 | CO4
c. | Find the transition temperature of a metal whose critical magnetic field is | 05 | L3 | CO4
| 5x10° A/mat 6 K and 2 x 10* A/m at 0 K.
Module —§
Q.9 [ a. | What are frames and frames per seconds? Explain how the odd rule can be | 08 | L2 | COS
applied to place the object in specific frames.
b. | Explain Monte-Carlo method applied to approximating the value of x. 07 | L2 | COS5
¢.  While animating a speeding up car the total distance travelled over 6 frames | 05 | L2 | COS
is 25 m, calculate the basic distance. e I
B ()R - -
h,Q_-IO a. | Define 111mp magmﬁua mn Pxplam hr)w to__calvculata mmp lmmo Wﬁ»i 107 | L2 | COS |
] b _Explain Poisson and nolmal distribution with their probability functions. | 08 | L2 | COS |
| The number of pdrmlu emitted per second by a random radioactive source | 05 | L3 | CO5
" has a Poison distribution with o = 4. Calculate the probability of P(x = 0),
P(x=1)and P(x=2).
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