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

1

SECTION A
Attempt all questions in brief.

2x10=20

dno.

Question

COo

Level

a.

What is an inertial frame of reference, and how is it different from a non-
inertial frame of reference?

ey TeH o7 1 g 3R U8 R-Sedg Jeyf 07 A frg usR fid 8-

1

K1

What implications does the first postulate have for our understanding of motion
in the universe?

STeITS H Tfd Pt gHR! 0 & 1T ugelt 3ifieRon o1 o fAfgdnd g2

K1

What is the role of the continuity equation in the study of electromagnetic
waves and the propagation of electric fields?

faqgd e a3 3R faggd &3 & TR & 3iegg | fFARavar qeieu
&1 1 YA 52

K1

What role does the displacement current play in the propagation of
electromagnetic waves?

fAegd T a3 & TR B faRITTA 4RT &t 1 Yf¥reT gl o2

K1

Why does the power radiated by an object increase)with the fourth power of its
temperature?

?@mmwﬁaﬁw&wﬁﬁﬂﬁ%mnmﬁm

K1

What is the Rayleigh-Jeans law's limitation?

-SN=T BTH Bl T 182

K1

How do coherent sources produce interference patterns?

T T &Y Y Y Id B 32

K1

Why do we see a rainbow pattern on a soap bubble or oil slick?

B A1 & gAgd U1 dd & ghs R saygH Yo il fawrs qar e

K1

What is the difference between single-mode and multi-mode fibers?

RITTA-ATS 3R Al-HIS BIseR & s T 3R 82

K1

Why is the acceptance angle important in the design” of optical fiber
communication systems?

3P d BIEeR AR Yunferdl & fesg # Wiefd HIvr Agayul «i g2

K1

SECTION B
Attempt any three of the following:

10 x

3=30

Q no.

Question

Co

Level

Given two inertial frames of reference, A and B, moving with a constant
velocity relative to each other, how.do you transform the position and velocity
of an object observed in frame A-toframe B?

T & ¢ TSdIg oA, T 3R &, Th-gaR & [ruef FRaR A7 & 1Y Iad
T, 3T 5 T A 3 T g ) RURY R 37 Y 3 ot 6 S 22

K1

How does the skin depth change with frequency? Why does the current tend to
concentrate near the surface at higher frequencies?

AT B RIS G & 1Y HY dgadt 82 3 GRiAl R YRT T8 &
e digd =1 g1 ot 52

K1

Why does a black body absorb all incident radiation, and what implications
does this have for its emission properties?

T Sl i gt amufad fafeor & sraeifia & &var §, 3R 39
IS 0N TR 3GHT T THT TSl &2

K1
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d. A diffraction grating has 1000 lines per mm, and a light of wavelength 550 nm
is incident on the grating. What is the maximum diffraction order (m) that can
be observed?

T faad= 3zt & ufa frdt 1000 Y@TT B , 3R 550 TTUH o371 ¢ &1
U U SR W 3mufad giar g1 3if¥ead faad— wH @) w1 § S
AT S ghdl g2

4 | K3

e. What is a Ruby laser, and how does it work? What are the key characteristics
of the output from a Ruby laser?

ol AR T § 3R T8 Y B B 82 Tdl AoR J 3M3eYS B T

faRwart w82
SECTION C

3. Attempt any one part of the following:

10x1=10

Q no. Question

CO | Level

a. How did the Michelson-Morley experiment help pave the way for Einstein’s
theory of special relativity? Explain briefly.

HISHAT-AlC T 3 ST & fauy grierdr & Rigid o1 art uwrRg
B3 H HY Hag D12 J&Y H Ty

b. A spaceship is traveling at a speed of 0.9c (90% of-the speed of light) relative
to Earth. The astronaut aboard the spaceship experiences 1 hour of time (proper
time). How much time passes on Earth during this period?

Ueh AR I Jdt o HTUE 0.9¢ (TR DI T BT 90%) P11 I AT B
YT g1 3fafker a9 R 9ar faRe aeh &) 1 € &1 vy (Q@Rd THa) &1
Y4 BIAT ¢ | 39 3af & SR Yt WR fara1 T ocfid giar 82

4. Attempt any one part of the following:

10x1

]
-
(@)

Q no. Question

CO | Level

a. How does the modification to Ampere's Law affect the generation of magnetic
fields in regions where there is no actual conduction current?

TR & fFgw o Ixied 39 &8 B gadig 8F & IdfRT B HY yHIaa
BT § SI81 Plg IRAdD AT YRT el 82

b. What happens to the electric and magnetic fields in the presence of dielectric
and magnetic materials, and how are Maxwell’s equations modified

accordingly?
WRIAEYd AR DT ugrlf o1 Jufufa § fagyd iR graa g &3 &1 &
BT 8, 3R HRIAd & JHIHRUN &) dSTaR H TN [T Srar g2

5. Attempt any one part of the following:

10x1=10

Q no. Question

CO | Level

a. An electron is moving with a velocity of v=2.5x10° m/s. What is the de Broglie
wavelength of the electron?

wg@wv—zsxloémm%éﬂ@rqnm%ls@wﬁéaﬂﬁﬁa@ﬁ%ﬁ
T ?

3 K2

b. Consider a particle of mass m confined in a one-dimensional infinite potential
well, where the potential V(x)=0 for 0<x<L, and V(x)=w elsewhere. Find the
allowed energy levels of the particle.

SHAF m & T HUT TR [daR B o Ueb SIATH 3d GuTfad $U F Hiffa
8, S8t 0<x<L & o FUITIT V(x)=0 B, 3R 3= V(x)=00 &1 B & 3IHd
Sl TR H1d B
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6. Attempt any one part of the following: 10x1=10
Q no. Question CO | Level
a. What is the angular width of the central maximum in single-slit diffraction? | 4 K2
How does the width of the single slit affect the diffraction pattern?
T d-f&Te faadd & Heia fiedan &) Sy diss w1 82 Ted f&ie &t
dIeTs fdad Ues &1 B guIfad axdl 82
b. What are Newton's Rings, and how are they formed? Why are the ring’s | 4 K2
circular, and what determines their radius?
e & T T 8 3R I Y T 32 B MATHR T} 8ld § MR IAD!
o fora Feiia giht 82
7. Attempt any one part of the following: 10x1=10
Q no. Question CO | Level
a. A fiber has a core refractive index of 1.5, and light with a wavelength of 650 | 5 K3
nm is used in a fiber optic system. The light enters the fiber at an angle of 30°.
What is the numerical aperture?
TP HIIER P HR UIAHID 1.5 8, 3R BIeeR APew Red § 650 TTUH
Bt T S aTe YBTRI BT SUANT {3 ST U 30 M & Hor R
ISR B YA Rl § | TS TR T 82
b. What are the different types of optical, fibers based on the mode of | 5 K2
propagation? Explain in detail.
TR & Rid & YR W PG BRR & fAfF THR &1 g2 R @
TAARU
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