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TIME: 3HRS M.MARKS: 70

SECTION A
1. Attempt all questions in brief. 2x7=14

a | What is the physical significance of wave function?

AT Haele FI Sifde FAged AT 82

b | Why Maxwell proposed the modification of Ampere’s law
HAFFAd o TFIRR & AT\ & FAaesT &1 gearg 4 fear
¢ | Thick film shows no color in interference why?

AET e safdenor # H1g W w181 fG@rdl g, Fr?

d | Explain Rayleigh’s criterion of resolution

T & fA%esT Aes $r carear &Y

e | How can you say that He-Ne laser is superior to ruby laser?

T $H Fg Thd & & He-Ne ol Fal o ¥ dga¥ &7
f | How step index fiber is compared with graded index fiber?

USS S BIgeN o WY T SSFH Bl N Jolell hdl &l STl 8?
g | What is top down and bottom up method

eI 33 AR dfeA 39 fafr #ar §

SECTION B
2. Attempt any three of the following: 7x%x3=21

a Calculate the energy of an oscillator of frequency 5.3 X 102 /sec. at. 500K treating it
as (i) classical oscillator (ii)Planck’s Oscillator. Given that k= 1.38 X 102%J/K and h=6.6
X 103* J-Sec.

53X 1022 /A3 IMGRT & Ueh Glefh & Fail I AU 500 K Y, 38
(i) AT gretah (i) Tl alele o ®T H HAlAd gul fear a=r § & k= 1.38 X
102J/K 31X h=6.6 X 1034 J-Sec.

b Find the skin depth at frequency of 1.6 MHz in aluminum where o = 38.2 X 10° and &
=1. Also find out the propagation constant and wave velocity.

TogHITH # 1.6 AIEesT T GRA W HAG H TGS Ad A 56l o =
38.2X 105 3R pr=1%1 3H& 3rcmar gaAR 2RI 3R a@T Q97 &7 9ar e’
C A Diffraction grating is just able to resolve two lines of wavelengths 5140.34 A and

5140.85 A in first order. Will.it resolve the lines 8037.20A and 8037.5A in second
order

faader Selr Fhael TUF FHA F 5140.34 A 3R 5140.85 A AICET Hr ar @r3f
F & BT H WETH G| FAT Y§ Siadid A H 8037.20A 31T 8037.5A @3t

FI gl Y qTUalr

d The coherence length of sodium light is 2.945 X 102 m and its wavelength is 5890 A.
Calculate
a) The frequency.

b) The no. of oscillations corresponding to the coherence length.
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c) The coherence time.

WETH garrr T TFaUdT oS 2.945 x 102 Hlex § 3R sHHr aIEd
5890 A ¥l IMUTT &Y

a—3-1'lacﬁ|

b- HESCHCT ofdl$ & 38T alelell i HEAT|

c- &gy dr A7|
e A Superconducting material has critical temperature of 4.2 K in zero magnetic field
and a critical field of 0.0306 T at OK Find the critical field at 2.1 K

T 3ffcdrelsh Gerd &1 e doehld &F H Hifdeh dITAT 4.2KE TAT 0K
Shifceh &9 0.0306 TE| 2.1 K TR Shifceh &1 AT HIfST|

SECTION C
3. Attempt any one part of the following: 7x1=7

(a) | Discuss Compton Effect & Derive an expression for Compton shift & show that Why
Compton effect not observed with visible light.

FIFUCT JATT W TAT F IR FFIea Rue & v ve yfcaira wea
FY 3R RE@T &5 FirdesT YHET T2F YHT & 1T FAT 81 SW@T SAar gl

(b) | Find Eigen value & Eigen function of free particle in a box by using Schrédinger wave
equation

ATSIR AT FHIFOT T IYAET Fleh Teh Slrd H HeFcl HUL T N AT
3R 3TSAT BRI AT

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

(a) | Derive electromagnetic wave equation in a conducting medium and use these
equations to derive differential equations for electric and magnetic field in this case.

T el AEH H fdegd grahid. ke FHAOT gt A AR 5o
FAHOT # 3UA 56 AAS A fdegd AR geh & & fAr 3w
FHIHIOT 4] el o [T il

(b) | State and Deduce Poynting theorem & Derive expression for it. A 100 watt sodium

lamp radiating its power ( Calculate the electric & magnetic field strength at a
distance of 5 m. from the'lamp.

ISTear YA AN 3R 3EHT Gcdoet HY 3N 58 AT eholeh egcTeet |
U 100 dTc & ABIH T 319e afFa &1 [FfeRor &7 w1 &1 o7 I 5 #Hex
1 gt W fagga 3R dedhra & $i dehd H 0T Y

5. Attempt any one part of the following: 7x1=7
(a) | Describe how Newton’s rings experiment can be used to determine the refractive
index of a liquid.
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ISV o TgeeT & T YT T YA g & HUdcedich Hl HUTRT He
& foT & frar S Hevar &

(b) | Give the construction and theory of plane transmission grating and explain the
formation of spectra by it.

AT HROT el &1 AT 3R Rewia 9T dor sad garm T &
fSATor T sarEar e

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

(a) | What are Einstein’s A and B coefficients? Obtain relation between transition
probabilities for spontaneous and stimulated emission of radiation

IMSEE & AR B Ionh Fr g2 fafeeor & TaTRd iR IR 3cHeiT &
fT HshAoT Heraaat & e HeH e Y

(b) | What do you understand by attenuation inoptical fiber? Discuss the important
factors responsible for the loss of power in optical fiber.

Jiferar wrseaR & &flod & 39 & @A g2 3iifteha s & fSofe
&1 gife & AT fAFAeR Agcayul s @ =t |

7. Attempt any one part of the following: Ix1=7

(a) | Explain Meissner’s effect. Give the experimental demonstration of Meissner’s effect

] & 999 T FY| AR F 999 & g geda &

(b) | What are the changes in the properties that take place)in a material when its size
reduced to nanoscale. Give some examples Also ‘explain the reasons for these
property changes.

el Terd & AR @ Aedlehel H FA A W 38 0T H FA7 IRaclT
Bt &1 FO 3aNT &I 31 0T IRGTeAl & FRON T 8 e FY




