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Instructions : 1) All questions are compulsory,
2) Figures to the r:ght indicate full marks.
3) Givcn:- Avogadro,s number = 6.02x1026/kg.atour

planck,s constanth = 6.626x10_31 J.s
Elettronic charge e = 1,6x10 rtc
Electronmass m = 9.lxl0-lkg

SECTION-I

Ql) Attempt any threi: from the following questions: ,.
a) Defing res6lving power ofgrating and Derive an expression forreSolving

power ofGraling. I6i

b)- What is double refraction? Give Huygen,s theory ofdouble refraction in
uniaxial crystal. Distinguish between positive and negative crystals. [6J

c) Write note on photoelasticiry. t5l

d) A diffraction grating used at nomal incidence gives a yellow line
(tr,- 6000,4') in a cefiain order superimposed on a blue line (), =4g00A)
ofnext higher order lfthe angle ofdiffraction is sini(3/4), calculate thegratingelement. 

t5l

Q2) A$empt any three from the following questions:

a)

b)

What is holography? Explain recordirrg cnd r iewing olhologram. [6]

Explain different types ofoptical fiber ., t6l

.,



c) i) Explain the term population mversron.
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l2l

ii) State afr,explain any three characteristics oflaser. I3la' ..

d) i) Define:- acceptance angle,Numerical aperture. l2l

ii)) A step index fiber has a numerical apem-rre 0.26, a core relraclive
- index of 1.5.

Calculate the refractive index ofcladding and angle ofacceptance. 13]

Q3) Attempt any three from the following questions:

a) With neat diagram explain the function ofmoderator, reflector, coolant
and control rods for a nuclear reactor. t61

b) Write note on nuclear fission as a source ofenergy. t5l

c) Explain Carbon - Nitrogen cycle ofstellar thermonuclear reactions. [5]
1d) i) Diltilg*fsh between nuclear fission andnuclear tusion. I21

ii) ppfine:- Multiplication factor, critical size, critioal ignition

.{.J6rtrp".ut*". t31

SECTION-II

Q4) Attempt any three from the following questions:

a) Define atomic radius and calculate atomic radius for SC, BCC and FCC
lattice crvstal. t6l

b) Explain centre of symmetly and Plane of symnetry in a cubic crystal
system. t61

Derive Bragg's law ofX-ray diffraction u'ith necessary diagram. t51c)

d) ) Drawiire planes in cube (101) and (100). .- l2l..
ii.; Atoniic radius of BCC crystal is 10-8 cm. What will bolh&olume

' 
.6funit cell.
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Attempt any t}ree from the following questions:

Ia.) Discuss-*dwave parlicle duality of light. Derive an express,plibf d"r,rrsouss]{&wave pafilcte duallty ot hght. _Denve an expressig4rfof
Broglipri6velength of matter wave in the form ofkinetic enerd{6. t6l

b)

c

d

lain the properlies of matter waves. Isl
a.'

) Photon of initial energy 90 keV undergoes Compton scattering at an
angle 60". Find the energy ofscattered photon and recoil energy ofthe
electron. 

ISI

QQ Attempt any three from the following questions :

a) Explain construction and working of Scanning Tunneling Microscope
with neat diagram. I6l
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