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Note: 'l-hrs qLrcstion paper contains t\\'o parts A aud B.

Part A is cort'tpulson r.rhiclr carries 2.-5 rnarlis. Answer all rlLrestiorrs in Part A.
Part B consists of 5 Units. Answer ar.]y one flll qLrestion frorn each unit. Each
question carries l0 marhs arrd rnay have a, b, c as sub cluestiuns.

, Part- A (25 Marks)

1.a) Wlrat do yor-r understand by a gratirrg elemerrt?
b) Slietcli the neat diagram ol'Fraunhofer diffraction at a sin!.le slit.
c) What is nreant by optical resonator?
d) Give sorle applications of lasers in nredical applications.
e) Slietch the ray propagation irr multimode Graded lnder optical tjber
f) Ilun r,r'ill 1'oir classil,v the optical flbers?

- g) Deflne atornic radius. co-ordination nurnber?
h) Drau, tlre tbllorr ing planes olcubic strlrctLrre ( l2 l). (010). (201).
i) Slietch the neat diagrarn ftrr screu dislocatiorr.

.i) What are I-renliel and Schottkl,,det-ects'/

Part-B (50 Marks)

2.a\ I rplarn spatial arrcl ternporal cohererrcc.
b) Derive an expression fbr radius of curvature of Plano conve\ Iir-res in Newton's rings

exlreriment.
c) A screen is placed 2 m awal'from a narrow slit. Irinci the slit width if the first

rninir.nurn lies -5 mm on either side of the central maxirnurn when plane wave of
). - 5 x 10-7 nl are ,incident on the slit. [3+4+3]

OR
3.a) Erplarn Fresnel and Fraunhoffer diffi"action.

b) Briefly,explain Fraunhoffer diffl-action at single slit experirrerrt')
c) F.ramine i1'tu,o spectral lines of'n,avelengths -)890 A' and 5893 A" can be clearly'

resolved in the (i) flrst order and (ii) secoud ordcr br a clrlliactiorl grating 2 crn wide
ancj havins 425 lines/crr t3+4+31
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4.a)

b)
c)

\\ lrat rs thc tl if iirenec betrrecn polarizeci urrrl Lrnltollrrisccl liglrt'.)
I)i:e Lrss the e trnsllrre tion linri rr orliir-r!. ol n ie ol ltrisnr
\\ har i: the pr inciplc ()l rlLllilLer ri ar c platcs'.)

()I.L

5.a) I)iscrrs. IIrc chrrlacteristie s ol'laser radiation.
b) Dcse ribe tlrc construrcliun and ri orliirrg oi'rLrbr laser.

c) ('alcLr late the relatire 1to1'rulation in thc laser transitirrn lerels in a rubr lascr in therrnal
eqLriJibriLrnr (uithoLrt pLrurping ol atonrs). ['hc rrarelength ol'the rLtbv laser light is

6911,,\ irlloO l(. 131++ll

I 4+3+31



6.a) Derive an expressiorr l'or tl-re numerical aperlLlre of an optical flber.
b) Discr-rss the variours factors corrtributing to attenuation in ttptical fiber.
c) Explarn the advantages of optical fiber in cornmurrication. [3+++31

OR
l.al Fxplairr brielh the basiu prirrciple oloptical fiher
b) Describe the structure of diff-erent types of optical lltrers rvith ra)'paths
c) F:xplain lrorr the sisnal transrrits thror-rgh graded rncler llber. [3 f.l+3]

tl.a) F-rplain lhe ternrs (itLrasrs (ii)space lattice liii) Lrnit cell.
b) Shou,that FCiC crystals are closelv packed than BCC crystals'?
c) What are Nliller indices'? l-lorv do you obtairr for a giverr plane in a cr,v'stal? [3+4+3]

OR
9.a) Explain the tet'tns 1i1 Atonric radius (ii) Coordination nLrrnber (iii) Packing flactor.

b) Find the packirrg tactors ibr SC and BCC'l
c) Derive an expression for the inter planar spacing betweerr Lrr o acl.jlcent planes'l L3+4+31

l0.a) Describe the Lar-re method of determination of crystal strltctLtre.
b) Calculate the Bragg arrgle at which electrons accelerated tiorr rest through a potential

differerrce of 80 volts will be diffracted from the (lll) planes of a FCC crystal of lattice
parameter 0.35 rtrr.

c) Explain the various t1,pes ol point def-ects in the cr1,51r,1ri [4+3+3]
OR

I I .a) Give brief accoLrlt ol porvder method for crystal strlrctLrre anall,sis.
b) What are crystal def-ects in crystal'7 Classify the clefects o1'cr1,s1;1;t.

c) F.xplain the signif icance ol Burger's vector. [4+3+ 31
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