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Notc: Iltrs rluestion Pal)cl'trrntuin., I\\(, piu'l\ \ and B.

I'at't ..\ is ctlnrpLrl:or',r u irich cllric: I j nrarks. Arrsricr ali qLrcstirrns in I'u11 .\.
l)llt ll consists ol -i I r'ri1s. -\rrrucr r-r]\ orre tir ll L1 uestion 1t"()r]r caclr unit l-ach
rl Llc5ti()lr carries l0 Inarl.s and nr.tr har c a. lr. c as sub cl ut:\tir)n\.

l)irrt- .\ (25 NIarks)

I .a) What are the conditions t() gct thc interf-ererrce ol- light'7 lf ]

h) \\,hat is it plane diffiactiorr grating'.) [:rplain. t I I

c) Stale and explain L3reu,stcr's lau. ll ]

dt Distin!.uish bet'uveen spontane()Lts and slintulated emissions. I r I

e) DistingLrislr belvr'een the singlc nrode and nrultirnode optical fiber. lf ]

1) Irind thc numerical apcrture of an optical flber lraving a core letl'actire intlcr o1' 1,6 and
cladcling rel'ractir'e intler o1'l.,r[). I ] I

g) Drtlnc trnit c,-'li antl latticc flralnclcr'\. l-l I

ir) \\haLrircNlillcrinciices'.)[:rplain IrI
i) \\ lrat arc l.aLre spots'.) F:xplarn. l-l ]

.i) \\"hal alc srain boLrnclaries'.) Lrplairr. L f l

Part-ll (50 Marks)

2.a) [)rscLrs: the lornratiun o1-interl-erence h'irrges in a thin r.vedgc-shaped tllrr.
b) Hrplain what rvill happen uhcn the air in the inter spacc is replaced b\ a transparent

liqLrid in Newlon's rings erperirnent.
c) Find the thicl<ness of a r,r,edge-shaped air fllm at a point u,here tburth bright fiinge is

situated. War,elerrgth ol'light is 589.i nm. li 1-4. il
OR

3.a) Describe hovv u'ould vou ernplor a plane difll'actiorr gratirru to detenrine thc uavelength
trl'lillri.

b) I-{orv rlany orders will be visible il'the i,vavelerrgth of inciderrt light is -i00 nnr and the

number of lines on the grating is 2620 i:r one inch? [5+5]

4.a) State and explain Malus's lau.
b) Explain hou a qu.irtcr uiive platc ancl a half'r,riive plate coLr lc1 L're constr-rcted. Describe

lhe ir^ properties
c) C alculate the tl-ricliness o1'- a nrica sheet recluireci lor nral'ing a clLrarler r.i'ave plate fbr

54(r nrl u,avelengtlr. The indices o1'refiaction lbr the ordinar-r'and extraordinarl'ra-ys ifl
rnica are L586 and ) .592 respectii cl1 t2'r 5 i3l

OR
5.a) What are Einstein's coef-flcients?

b) Obtain a relationship bctivcen them.
c) Explairr the role ol'optical resonator in a laser'. L3 i4 + 3]



{)..i i i .ii :l ttl. iltcirt'r clerire llrc e,,rrrjii ',ir i',i.iilin\nti.,sioit trl li!:lrl rrititin arr r)l-rlr..ii ilhcr'
t. r \\ lrut lire tlre characteristics ol lrt r,iri re lri lllrcr'.,
e I \lt olllical llLrer hits a nLlnrcricai rrlre rtLrrc o1 (l.l(l lltri ir cladLl irrl lcll'actire indcr iil' 1.59.

I irrd thc acceptancc an!.le tbr the llbcl irr nuter rr hiclt Itas a lcll'active irrclcr trt' I l l
Li'-1.ll

ort
J".r) l)isur-rss the advitttt:tges of opticlil c()nlnrLrnicatiou s_\'steir ()\er titc con\enliontrl ccrarial

c( )n.t ll un ictttion S)/Stertr.

[',) (iii'c thc blocli diagranr of'Optical llbcr cournrLrnicati()n s,\ster]r explaining the fLrirctions
ot' cliflbrcnt blocl<s.

c) L-rplailr thc principle of'anv tuci llLrrr-,rplir scns,t's, Li-4+ll

8.1) \\ lrat is lleant trr atorlic llacliing lae Lor'.)

ir) t lilculalc the atonric paching lircttir li,r'S( ancl Il('( strtrcttrrcs.
c j SodiLtnt cr'-r,stallizes irr a cubic lattiee . lhc edse ol'thc Lrnir cell is 4.jA. lhe dcrrsiti ot

socliLtttt is 9(rl ,l(girri ancj its atonric ucisht ii 23. \\'hat rr pc o1- unil cell iioes socliLrnr
lirrrrr'l lji.l+j I

olt
9.lr) Derive an erpression lbr ilttel planar spacin!l irr a cLrbic cr'_r,stal.

irt ltt a crr,stal a lattice ;rlane cLrts intcrccl-rts ol' la" 2b and ic along the tlrree arcs u,here a- h
ancl c at'e prirnitile vectors ol'thc unit ccli. Detet'rrine thc Nliller indices ol'the gir.'en
plane. [6*41

l0.a) Dcscribe rvith suitable diagranr the prliiclcr ntethrtd for dcterrriitition o1'crvstal structLlre.
h) X-t'ats o1' tvat r-lenuth U.io A ri iliractccl in a Braugs specir()nrete r al au anu.le ol4"r+8'.

l:inci the ettective valLre ol'atonric'l,l.in! [7-3]
ol{

I l.lt [:rplaiit cdge and scre\\,cjislocations rr itlt neat diasrants.
bt l)raw' Burc.er's circuit 1'or an edge dislocalion and scrc\\, dislocation.
c) \\,'hat is the signifrcarrce oflBurser's vector? f1+3+jl
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