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Note:
1. Attempt all Sections. If require any missing data; then choose suitably.
2. The question paper may be answered in Hindi Language, English Language or
in the mixed language of Hindi and English, as per convenience.
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SECTION A

1. Attempt all questions in brief. 2x7=14
7 & gl 31 Heg § Saw AR |

(a) Can Compton effect be observed with visible light? Explain briefly.
FT 9T T F FIFIeA TATF T@T ST Tohal g2 HeAT H Fq70]
(b)  What was the objective of conducting Davisson-Germer experiment?
TTAHA-STHT T AT A T 32T T T2
(c) Differentiate between conduction current and displacement current.
FTAT ST ST eI T % &4 $q< aars 4|
(d)  Why two independent light sources cannot produce interference pattern?
FT TGS TRTLT HATT SeChT Had FAT IcTo Agl FT Tahad?
(e)  What are the changes that are caused in the diffraction pattern if-the.number of slits
are made large?

afs Fered it dear a3t w2 & Sy av foade fed § F41 TREdT g 82
()  What do you understand by stimulated emission of radiation.in a laser?
oo | fafreor & 3o Ieaets & T s a9ery 82
(g) What do you mean by a Quantum Well?
FEH A | 3T FAT THAT 27

SECTION B

2. Attempt any three of the following: 7x3=21
o A 9 frdt 9 gl @1 SR ARigY

(a) Discuss any three physical phenomenon which could not be explained on the basis
of classical physics.

gt = Jifas =Teare it =97 F ieg FAriRee Sl F e 9% a9 ar
TRl ST T
(b)  State and explain Stoke’s theorem and Divergence theorem.

T2 o THE ¥ A= I8 T aqT0 3fi¥ 970

(c) Describe how Newton’s ring experiment can be used to determine the refractive
index of a liquid.
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Define the relative refractive index difference of an optical fiber. Show how it is
related to numerical aperture.

et sfifteser ®TEaY & O J9aaqid ¥ &l IRaTug w2 faard &F a8
HEITcHS UIHY 9 a1ad gl

What do you mean by super conductivity? Discuss high temperature
superconductors and some potential applications.

AfTaTARaT § T FAT AT 8?2 IF ATIHE Tl qUEheded oY g aATad
AT 9T =41 H1 |

SECTION C

Attempt any one part of the following: T7x1=17
71 A 9 5l 1@ e &1 SaR S|

Distinguish between group velocity and phase velocity. Establish a relation between
them in a dispersive medium. What will be relation between these velocities in non-
dispersive medium?

Group velocity 3T Phase velocity & == @< adTdl S9 = TF dispersive
medium ¥ & TITMOT FY1 Non-dispersive medium & T 3T & = 7 Ha4
ZRIT?

Solve Schrédinger equation for a free particle in one dimensional box and show that
the energy eigen values are discrete. An electron is trapped in one dimensional

region of length 1.0 A°. Find the amount of energy that must be supplied to excite
the electron from ground state to first excited state.

UF SAATHT TIFT | TF Th H0 6 (0 TI=TE qHIH0T &1 g 7 oY faars.
STt ATeSIT /I discrete 81 U gei@ia 1.0 A’ SETS & UF AT & | HET g
21 STt T Fg AT AT TN, S TAFSIT 0l STHIAT TTEAT H TIH IO FAEAT
T ST e o oI g Bt ST T =T

Attempt any one part of the following: 7x1=17
e d 4 e v g &1 Iar DY |

Derive the electromagnetic wave equations in free space. Calculate the
amplitude of electric and magnetic fields Ey and Hy, at'a distance of Sm from
an oscillator which radiates energy isotropically at 1000W.

ohY T | Taed FEaeh T T SR ST Y| 0 Afeees, ST 1000W 9%
ATSHISITE T F ST Icatord Feal g, & 5 Hied il T 9¥ &= o JahiT
&3 Ey 3 Hy & ST 6] 0747 H7|

Define skin depth. Write the necessary formula for the skin depth for
conducting and non-conducting media. Calculate the skin depth for silver at 10°
Hz frequency. Given- for silver p =i, po = 4nx107 N/A%, o = 3x10” mhos/m.

e Soor 1 giarioa F1 FefFe i aF- defFer fitaw d faa o &
forT s o fored) 10° gest sy uw =i % forw fRam Soer &t o #:7)
o7 3 8- =y & o p= e, po = 4nx 107 N/A?, 6 =3x10" mhos/m.

Attempt any one part of the following: 7x1=17
o 4§ 4 el v g T IR A |

(i) Obtain an expression for the fringe width in a wedge-shaped thin film and
explain nature of fringe pattern.

(ii) A light of wavelength 6000A falls normally on a slit of width 0.10 mm.
Calculate the total angular width of the central maximum.



(i) TF wedge-shaped FT Taet fohew & Bhst &7 9T2Te & o0 s =9+ a9 <
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(ii) 6000A TETE=A T ThTer ATHTAT: 0.10 T 5ters £ vw =2rd ux arde
=7 At &1 FE aferaw i o wrofi FetS i T w7

(b) (i) What particular spectra would be absent if width of the transparencies and
opacities of the grating are equal.
(i1) A plane transmission grating has 16,000 lines to an inch over a length of 5 inches.
Find in wavelength region of 6000A, in the second order, the smallest wavelength
difference that can be resolved.

(i) =z Ifer fF oieaalt o et Y == auew gf a1 #i9 a1 ey

TUFST AT ZRIT?

(ii) T FHa qTewr GFET H 5 9 i AaGTE § UF T TF 16,000 AT 2
TAY AET § 6000A F TLTe=F & | a9 @Il qive=d, 54 resolve

T ST Fear 7, st i

6. Attempt any one part of the following: T7x1=17
71 & 9 el e e &1 SaR A |

(a) What are solid state lasers? Explain construction and working of Ruby laser
with suitable diagrams.

Aqifere T A5 FT 82 ST T=oAl % T T oAo1¥ & FHI07 {7 FHTEAore’
] THATT)

(b) Discuss the important factors responsible for the loss of power in optical fiber.
Calculate the fiber loss through the-optical fiber when the mean optical power

launched into a 5 km length of fiber is 120 x10® W and the mean optical power
at receiver is 4x10°W.

Atfeasme wrzay # faster #f giv & o SreE ggaqut #1392 F=91 &<
AffCearel HTZaY F qTeqT - F HISaL g i TUET L A 5 T e % wrzaw
T Afex dT TS dma siifeewar orfkF 120 x10° W g sfiw e 9% siaa
Atfeasher oTfRF 4x10°W 2

7. Attempt any one part of the following: T7x1=17
o 3 9 frdl U@ ge &1 IR QY|

(a) Discuss the effect of external magnetic field on(superconductors. The transition
temperature for Pb is 7.2K, however, at/5K it loses the superconducting
property subjected to a magnetic field of 3.3’ x 10*A/m. Find the maximum
value of H which allow the metal to retain its superconductivity at OK.

ATATART I FTE AAGIT & % AT T F=AT F2| Pb % 1T FHAT qroAT
7.2K g, =M, 5K 9T IE 3.3 x 10*A/m F FFh1T & o orefi srfa=reres o1 @r
FAT 81 H & Sferenad AT FIa-H ST &7 &l 0K 9% 9T Afa=rershal a=1u
TG 34T Bl

(b) Discuss properties and the potential applications of nano materials. What are
the risks of using nano materials to human body?

AT FTARMET % O ST AT SIEAN 9T F=1 A g9 T & forw 4w
ATt F ST F ST 47 82




