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=% Applied Physics for ESE Stream

BPHYS102/202

iﬁfﬁbFSérq ‘d\Semester B.E IB Tech.Degree Fxﬂrmnanun, June/July 2025
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";; img: 3 hrs. 2 Max. Marks: 100
f f‘-':':“_ NEIE_:J{ Apswer any FIVE full questions, cﬁwsmg ONE full question from. mc.& module,
RN ;; TANG m_q,?*j U Formula Hand Book mperndmﬁ* o
wemwoe 3. M : Marks , L: Bloom’s level , 'I‘.'l Canr.se OUICOmES, X~
[ Module< 1 * M[L]| C
Q.1 Discuss the three processes of n action of radiation w1th i%ttf:r along | 09 | L2 | CO1
with relevant mathematical EKP[§§EMH5 and diagrams. ‘{_ ,
Define attenuation and give éxi;mressmn for attenuatign coefficient in an | 07 | L2 ol
optical fiber. Explain the--three major causes of attenuation.
In a diffraction gmtmg -ﬂpenment the laser light ‘undergoes third order | 04 | L3 CO5 |
diffraction w1th diffraction angle 2.2°. The grating constant 1s :
i d = 5.05x10” m. The'distance between the grahug and source 1s (.8 m. Find
E the wavelength ﬂ'F laser. Yo |
| ________OR R
| Q.2 Define, acccptanc:: angle and numerical aperture. Hmm derive an | 08 | L2 | COl
| expression for NA in terms of RIs 0"? core, cladding andﬂnﬁummg '
|
| Discuss the d]:-pll-:ﬂtlun of laser in bar-code sr::annm ani{ ind laser pr!ntf:r awith | 08 | L2 | CO1
' the help of relevant dlagrams . 4 Y by : i
Given the Numerical apm-mre 0.30 and RI af‘c&u 1.52, calculate the R.I of | 04 | L3 | COI1 |
clad. AN Fay ' '
B e B g i 4
o, i Mudule,;il 7
Q.3 Derive the exprf:ssmn for deErnghﬁaﬁelength h}f analugy and explain | 08 | L2 ' CcO2
Hemenb&rg 1.111::f:ri:a.:lrnt],F principle wﬂh Televant mathenﬂncal expressions. !

. | Discuss mgn:ﬁ' wavefunction, pm'ha’t&‘ihty function for. a”bartlclﬂ in an infinite | 08 | L2 | CO2 |
potential ‘well for the grnund ﬁia{E and 1% excited state with neat relevant :
diagram. : Py
Calculate the energy of ﬁrst three states” for an electron in a one| 04 | L3 | CO2
dimensional potential well of width D.Z nm.

| t}R» : —
Q.4 Set up Sﬂi‘ﬂudmga'r s time-independent differential wave equation. Mention | 08 | L2 | CO2
the expression for 3 dimensional yersion of the same. |
Write note on: i) Wave fingtion =] e 08| L2 | co2
ii) Max BBm interpretation '
1) Principle of complementarity
The speed of an eleetron is measured to within an uncertainty of 3x10° ms™' | 04 | L3 | CO2
in one dimension, ‘What is the minimum width required by the electron to |
be confined i inan _apm‘? r T
_ Module — 3 -
Q.5 Discuss, [i) Quantum NOT gate (1) CNOT gate with matrix | 08 | L2 | CO2
r::prcse:nta;tmn and their operation on the basis states. |
| ’ __1of2
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Q.5 Define qubit and mention three properties. Explain the reprn?:sﬁntatmn of [ 08 L2 | CO2

qubit using Bloch sphere. A :
N a, B, {~ . 04| L3 | CO2
Given |y >= and |$p>= 8. | ° prove that sye| == <¢ | v= ;
X, 2 . ] i
_ OR %, '

Q.6 Explain the nperatmn of (i) Hadamard gatc and (ii) Toffoli gate wﬂh 08 | L2 | CO2

matrix represematmn and truth table. *-} ther .
L, Y =
Explain orthogonality and nrthcrnﬂrmain;%wuh an example for eaa::h " 08 | L2 | CO2
Show that the matrix ~ ;,f- 04 | L3 | CO2
i, i oy,
1 00 ﬁhr‘ X, |
A=[0 i 0| isunitary, (! |
0 0 i oy V g
_~  Module-4 ] i

Q.7 Mention 3 fmlure:s‘g‘FQFET and the assmnpticﬁs of QFET 107 | L2 | CO3
Write short notes, ofl (1) quantum tunnellm‘g_h (1) squid (iii) charge qubit 08 L2 |CO3
(1v) Jmephqggh nction. . :

& F o l
Calculate’ the, probability of ﬂccupauug nl‘ an energy ]E‘r’ﬂl 0.02 eV above | I[IS L3 | CO3
Fermi lﬂe,l at 300 K. e ! -
) - OR

Q.8 Define Fermi factor. Discuss. t,he variation of Fﬂl‘ﬂll:fﬂcml' with tcmpe;rature II}B L2 | CO3

and energy. Represent thetsame using graph. _ _H__"'h‘vr

‘t
With relevant di . explain Ty;i:k ASoft) and &e Z{Hard} 08 | L2 | CO3
superconductors with two examples for eag . ! .

: - N N
Supercﬂnductmgmminium has critical’ temperature of 1.2 K at zero | 04 | L3 | CO3
magnetic field. df the critical ﬁcld 15 01 Tesla at 0 fmd its critical field

- m[lﬂKlJ&P = .

“'*eu; . E!“dule -5 i )
Q.9 [ustrate ‘odd rule and odd “mfe multlphﬂrs with suitable example for | 08 | L2 | CO4
sl{:w -if and slow-out. ¢ . e
. Minh-::rn the general ﬂpaitern of Monte Carh‘j method and hence determine | 08 | L2 | CO4
the value of 1t . ;;ﬁ . !
Given the base’hibﬁ‘:tame 0.5 cm é‘sinw—m and given the last frame is | 04 | L3 | CO4
6" , calculaté't th-.: istance belwe frames #3 and #4 .
. {JR -

Q.10 Distinguish between descriptive and inferential statistics. 08 | L2 | CO4
In the context of animation, describe the action of j jump with measurable | 08 | L2 | CO4
physical quantities ahd relations between them.

The average nurﬁﬂf internet failures in a household per week is 3. What | 04 | L3 | CO4 |
is the probability of 4 intemmet failures happening next week assuming
Poisson mgdel?
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