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Note: Attempt all Sections. In case of any missing data; choose suitably.

SECTION A

1. Attempt all questions in brief. 2x10=20

Q No. Question CO | Level

a. Explain the concept of length contraction in special relativity. 1 K2
T ATIETAT H FSTS HehreleT T AR I FHSATSV|

b. What are Maxwell's displacement current and its necessity? 3 K1
HFaadr i fararasT arT Fa7 & 3R ST FA7 3MTaeTHhAaT &2

C. State de Broglie hypothesis and write the expression for de Broglie | 4 K1
wavelength.
BT SeTel TR eTT TATST 3R ST STeTell 9T e & forv egeres faf@u|

d. Why does a thin film appear colored when illuminated by white light? 1 K2
The, TR H WAA glel I Ueh Idoll Thed BT &1 fe@d 82

e. Define acceptance angle and numerical aperture in optical fibers. 1 K1
3iTTCEhel BISER H TATRRIAT 10T 3R TE&ITcHS TITR il TRATT HL|

f. Distinguish between spontaneous emission-and stimulated emission. 1 K2
EoT 3cdaiel AR 3G o Scdole o aid 3l H |

g. A clock shows 6 seconds while moving with respect to a stationary observer. If {, 1 K4

the proper time interval is 10 seconds, calculate the velocity of the clock.
T 3T TR UeTeh & TIET IMaaATT gl W 6 Johs feardr g1 afg sfaa
AT 37ARTer 10 Ths §, AT T3T T AT AT Y|

h. Write Maxwell's equation for Ampere's circuital law in differential-form for | 3 K1
free space.
HFd T & [T @dRR & qRudT fGgd & foav Aaader #1 gaeor
3aehdl &9 # faf@U|
I What is meant by the uncertainty principle? 4 K1
AT fagwuid & 31 dread 82
J. List two applications of total internal reflection in daily life, other than optical | 1 K2
fibers.
g A3t & faRed, e Shaer # qot 3fale wWada & a
3TN Y Fellaee |
SECTION B
2. Attempt any three of the following: 10x3=30
Q No. Question CO | Level
a. Derive the mass-energy equivalence relation, E=mc? from relativistic | 1 K3

mechanics principles. Discuss its profound implications.
qeTarardr FifFHT fAeuial ¥ gedA-Fell Jedar HeY, E=mc2,
cTool FY| FHF e Afeardt o T=r |
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b. Formulate Maxwell's equations in integral form. Using these equations, derive | 3 K3
the wave equation for electric field vector E in free space.

Aradel & HHIIUI T FAThS ®G H FATCH Y| o1 HHIHOI T 3TATeT
e, Herd TUTT # faeg &1 i E & T aar Heftentor ectee Y|

C. Describe the construction and working of a He-Ne laser with a suitable energy | 1 K2
level diagram. State its key characteristics.

3UgeFd Foll ER IRG & AL He-Ne oo I ET 3R SR
qUTS &Y | SHT FHE TRV T qarl |
d. Explain the phenomenon of interference in thin films due to reflected light. | 1 K2

Derive the conditions for constructive and destructive interference for a thin
film of uniform thickness.

WIafdd Y12l & FRUT Idell TheAl H ITARIOT Sl OcaAT HT ITE]
FL| TH A ARS F gdell hed & T TWaAcHS 3R AATRRY
safdenor T ATl egcdest Y|

e. Derive the time-dependent Schrédinger wave equation-for a particle moving in | 4 K3
a potential field. What are the conditions for a well-behaved wave function?

s [Q9g &7 7 AfgA T & T gaEa-FeR MNfEew aier gHeor

el Y | Teh FeAA LA AL Holel o [oTT AT 2Ac] 67
SECTION C
3. Attempt any one part of the following: 10x1=10
Q No. Question CO | Level

a. An astronaut's heartbeat is 70 beats/ min on Earth. What will be the heartbeat | 1 K4
rate when the astronaut is in a spaceship moving with a speed of 0.9c relative
to Earth?

g W Ueh 3TcIRET AT & feor T ersehel 70 UsSehel/fAeIC &1 STo HaReT
T gAY & ATUET 0.9¢ Y 1T § Tolel dTel ARET AT H gram ar feer hr
TS ehel chl G T grafr?

b. Explain the postulates of the special theory(ofirelativity. Discuss the concept of | 1 K2
simultaneity in relativistic mechanics.

Y @rdaTar & FAcyTdr ST Saredr Y | ATIaTATddr AT 7 U a1 gl

T ITYROT IR TdT |
4. Attempt any one part ofthe following: 10x1=10
Q No. Question CO | Level
a. Starting from Maxwell's equations, prove that electromagnetic waves are | 3 K3

transverse in nature and travel with the speed of light in free space.
ﬂwﬁa%aﬁwvﬁﬁ%ﬁaﬂﬁgm ey Y & faegd geadhg o
3T el &1 Bl § 3R et TUTeT 3 waprer &1 a1ty & AT el 8|

b. What is Poynting vector? Derive its expression and discuss its physical | 3 K3
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qigTear Fieer T 82 SHHT choleh ectedl Y 3N 38 #lfcieh Agea W
T |
5. Attempt any one part of the following: 10x1=10
Q No. Question CO | Level
a. Using the de Broglie hypothesis, derive the condition for Bohr's quantization of | 4 K3

angular momentum.

3 §ITell IR eTaT ST YT Flch, dIgT o PV AT o GRATUTHIOT H

forw eI egcdeet |
b. An electron is accelerated through a potential difference of 100 V. Calculate | 3 K4
the de Broglie wavelength associated with it. (Given: h = 6.626 X 103 J s, m,
=9.1X10%kg,e=1.6 X 10 C)

Teh goterelel ol 100 V & fasraieR & calel foham SiTel &1 36 St oY sitarelr
T & &7 IuTaAT A | (Feam arar §: h = 6.626 X103 J's, me = 9.1 X 10
kg,e=1.6 X10"°C)

6. Attempt any one part of the following: 10 x1=10
Q No. Question CO | Level
a. Describe the phenomenon of-diffraction at a single slit. Derive the conditions’| 1 K3

for the positions of primary maxima and minima.

Tehel Teic W ATdeT T geaT 7 9ol Y| WA 3ass 3R AfFTss
1 [Efat & forv ere egcdesl Y|

b. Explain the phenomenon of Newton's Rings. How can the radius of curvature | 1 K2
of a plano-convex lens be determined using Newton's rings setup?

=gZe & Tord T T &l FHHSV| 7o & Told sh YT ol IYANT dhleh
Ueh GHJA-30 ofF ST dshdl 13T hdl fTRT =hh ST Tehdll 87

7. Attempt any one part of the following: 10x1=10

Q No. Question CO | Level

a. What are the different types of optical fibers based on their refractive index | 1 K2
profile? Discuss their respective advantages and disadvantages.

TR A3t & faffieet TR 3eTeh Tdcieh Faehich THISel & MUR T
T 82 3eTeh HaTeicl e 3N eJehdrel o e Y|

b. Explain the basic principle of laser action. Discuss the components required for | 1 K2
a laser system.

o foRaT & el RAgeTa I FASIST| AR JouTell & faT 3aeaes geh
o <l |
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