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

SECTION A

1. Attempt all questions in brief. 02x7=14
Question CO | Level

=]
pO

Calculate the energy difference between the ground state and the first excited | 1 K3
state for an electron in a one-dimensional rigid box of length 107° m.

10710 m TaTE B TSI HOR U1 F TRId U saiaei= &) YdTa SaT
TUT TUH I SHTRIT & St Holt SR BT TUHT HIforu|

b. | State the physical significance of displacement current in Maxwell’s equations. | 2 K1

ARIAS HIBHRUN H fIRITIT YRT B Agd &I WY BT

c. | For a plane transmission grating with 5000 lines/cm, determine the highest order | 3 K3
of spectrum observable with light of 6000 A.

5000 YWY Ufd T T Teh FHAT T<RUT faaa- oird & g, 6000 A aTesd
P UHTY U B4 9T dUIhH & I=dH $HH &l JTd BIfoTd |

d. | Differentiate between spontaneous emission and stimulated emission of radiation. | 4 K2

fafepur % Td: I Ud U SToi- H 3R WY SIfoTg |

e. | Explain the role of population inversion in laser.action. 4 K1
TToR fohaT  SRIReAT SohHUI &1 YfHeh] P SIRSAT STt |
f. | State any two important properties of quantum dots and mention their 5 K1
significance.
HicH SIcT & s &l Hedyul 701 ffRIT qUT 31 He@ 1 3ok PifoTd |
g. | What is meant by persistent current? 5 K1
FRER YRT ¥ 1 ared 82
SECTION B
2. Attempt any three of the following: 07x3=21
Q Question CO | Level
Nno.
a. | Describe the Davisson—Germer experiment with a neat'diagram. How does this 1 K3

experiment verify de Broglie’s hypothesis of matter-waves? .
ST T &1 W 3R g d aui Hifod a8 T &Sl & g0
TR UReH T B Y 8 TR a1 g2 WYBIfoT|

b. | Explain the concept of Poynting vector and discuss its physical meaning. 2 K2

TR Al B AHedT Bl T BISC IAT 55 Hifad 3rf o fqdam
Gy

c. | Discuss the formation of interference fringes due to a thin wedge-shaped film as | 3 K3
seen by normally reflected sodium light. Derive an expression for the fringe
width.

TR ¥ § Wafdd ETm Ue™ gRT 8t T8 e SrareR fhed &
HRU IO Aol YAl & Fafor ot faade sifve) afal & 3R &

foTT USTeh gl HifoTy |
d. | What is the difference between step index fibre and graded index fibre? Explain | 4 K2
with suitable diagrams. Also discuss the mechanism of light propagation in both
types of optical fibres.

Hi® fUad-ic UHRIY dq Td HHMUK Udd-ie UHRIg dg H 3idR
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WY B IUGd  3RT[ Bl FgrRIdl § US| 1Y 71, GHI GHR &
UGN dgail # UhT=I & TeR01 Bt Ufehal &1 qui- P |

e. | Explain Type-I and Type-II superconductors. 5 K2
c13Y-1 U9 C13U-11 Sffdarad! &1 ReAT B |

SECTIONC
Attempt any one part of the following: 07x1=07
Question CO | Level

>
® |3 O|w

Explain the concept of black body radiation and state the main features of | 1 K3
Planck’s radiation law.

DI fAfh 01 BT ebeu T DI WY HIfOY TUT Wiep &b fafbror fam
EARACACRINGIMNIEEI

b. | Write and solve the Schrédinger wave equation for a particle in a one- |1 K3
dimensional infinite potential box and obtain its eigenfunctions and eigenvalues.

T Uh-3THT 3 faya Ut H Ry o1 & g shifSTR a1 Iefieeur faRae
Td I B IO dUT ISP 3T B TG 33T HH YT HIfog|

Attempt any one part of the following: 07 x1 =07
Question CO-|~Level

® 3 0»

Deduce the equation for the propagation of plane electromagnetic waves in the. | 2 K3
free space. Show that the electric:and magnetic vectors are normal to each other
and to the direction of propagation of the wave.

frafa & guaq faggada®a ol & TR & foru THierur ogad S|
feraTsy &b faqyd ok Yoty Afe=r Ueh ga & qul a¥i & HeRvl o o= &
SEERIRIGH

b. | Explain the principle of conservation of electric charge and discuss its importance | 2 K3
in electromagnetic theory.

faqga 3= W& & Rigid &1 WY SHifere qut faggadeasd g Rigid d saqd

g DI fdaa=1 B
5. Attempt any one part of the following: 07 x1=07
Q Question CO | Level
no.
a. | Explain and obtain the condition of absent spectra in plane transmission grating. | 3 K3

If the width d of the opaque space (ruling) is equal to the width e of the
transparent space, which orders will be absent? Which if d = 2e?

TJHAA TR0l faad Sa & Sfjufyd quised &1 Rufq & Wy Fifog 14
IF HIfoTY | A SURERIT YT B ST d TRUT U e & RIS &, Al dH
T 1 AR Bi1? A d=2e 81 I IR0 =1 RIT?

b. | Discuss Fraunhofer Diffraction of light at a double slit and obtain the conditions | 3 K3
for diffraction and interference maxima and minima.

fo-fog W o & BRI faadq ! fadwm sifsre qur fagds wd
B & UGB TH Td gAdH & [T STIRIS et YT DI |
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6.

Attempt any one part of the following:

07 x1=07

Q
no.

Question

CO | Level

Describe the construction and working principle of a He-Ne with the help of a
suitable diagram.

IO 3R B JeTadT ¥ e ar doR &t W1 auT w1 Rigid &1
quiF P |

4 K2

What are the sources of attenuation of signal in an optical fibre? Explain.

TR i 7 Rt &ffor & id BB Q 2 WY I

Attempt any one part of the following:

07x1=07

Question

CO | Level

® 130N

What is the critical magnetic field? How does it vary with temperature? Critical
temperature of superconductor when no magnetic field is applied is T,. Find the
temperature at which the critical field becomes half of its.value at 0 K.

Y cd B hifad & FT 82 TE AIHM & 1Y HI SGadl 82 Od BIs Jab1g
& AR eI |1 8, i SifaaTad &1 Hifdeds daHH 7, 81T 8 | 98 araHH I1d
PIfTT o TR pifde &7 0 K TR 31U | 1. 31T 8 Sila ol

Explain the method of preparation of Nanomaterials (i) Sol- Gel method
and (ii) Chemical VVapour Deposition methods in detail.

Jat 1 fafyr () Arar-oiet fafdr SR (ii) Trmafe arg
fegur, fafera &1 fawdR ¥ IHemsu|
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