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Third Semester

Cnre Course - PH3CRT03 - OPTICS, LASER AND FIBER OPTICS

Clommon to B.Sc Ph1'sics \4odel I, B"Sc Plil sics \1odel li Applied Electronics, B.Sc l'}hl sics Nlodel ll

Courputer Applicatior:rs. B.Sc Phlsics \{odel Ill Electronic Eiquipnrent h'laintenance
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Time: 3 Hours N{ax. Marks : 60

Part A

,1nsv er ,Jn.\ lell c1ues'!iofis.

Ettch ouastir.ttl .'{trries I tnitrk.

l. What are the conditious for producing suslained interfereuce pattern?

2. ]-Iou, u,i11 vou test the flatness of a surface using interterence techirique?

3. Hou'ale fi'inges of'equal inclination obtained'l

.1. What \iill happen if uhite liglit is used instead o1'rnonoclromatic liglrt in Nervtons ring experiment

l

5. What are fjresnels half period zones?

6. The dilliastion pattern beconres invisible i.vhen the slit is rer-v u'ide. \\'h,v?

7 . State the iau' o1'Malus.

8" Define specific rotalion of light \\'aves

L Tlre conrentional light sollrces are incotrerent. Wh1'?

i0. Explairi acceptance angle.

I l. Whal are graded index fibers',)

12. The information carryin-u capacil of optical f ibre is ven'mtrcir greater than the conventional

radiorvaves and micrortaves. Whv?

( l0x 1: I0)



-

]iffimffi#ffiffi]ilI

Part B

-!ns u, er aln. s/,r- L1 tt.e s ti ttns.

Euclr cTuestiotr c'at'ries 5 murks.

A light source emitt\\o lights of uavelenglh 43Orun and 5l0nm. The source i,s ssed lirr a tjoubleti
slit experinient. The distance betu'een the source and screen is I .5rri and the distance betu ss6 the
trvo slits is 0.025mnr. Calculate the separation betu'ec-n the 3rd order bright fiingu-s due ro these f
u ave lengths

14' A glass plate of reh'actiie index 1.62 is in contacl uith another glass plate of rc-fractire incle-r l.g
alone a line such that a u'edge of 0.50 is fbrmed. Light of taveiengtir 500nm is ilciclent rerricalll
c;n the rvedge and the fllnt is vieued from the top. Calculate the ii'inge spacine. T6e n,hole
apparatus is immersed in an oil trf refractive index L?. What i'ril1be the new tiinge n.idtir.

1 5 " Nervlon's rings are fornted b-r' reflected licht of rvavelength :.89 nm u ith a liq uiii betiveen lhe plane

and tite curved surface. If the diameter of the -sti'bright ring is inrnr and the radius ot'curr alure oi.
the curved surface is 1m- calculate the refractive inclex of the liqriirl.

16 ' If a zone-plate has ti: have a principle focal length of 50cm corresponding to ;,: 5 x I 0-5 cm. obtain
an expression lbr the radii of diff'erent zones. What rvoLrld be rts prirrciple fbcal length {br ),: j x
10-5 cnr?

l7 " I)etennine the retiactii'e inder of u ater and angle of refiaction if sunli-eht is incicient on rvater

sttrface uith glanuing anglc -ll('rntlthe reflectetl light is con-rpletell,plane polarized.

I 8 ' Calculatc- the th ickness of ice required to act like a half a plate fbr a u,avele,grh ot' 590 nm. 
-l'he

rei'ractir e Indices for the ordiuarv and extraorctinar_v rar,,s are i .3{-)g ancl I .3 i 3 respectiveh,.

i9' Fronl Einstein's relations. derive the conditinn ibr stimulated emission to donrinate spol.ltaneous
en:ission.

2A. What is ftrur level l-aser? Hence explain theory and norkiug of anr four level laser

2)' Thelotalnunrberoflasingpar-ticles(ions.electrons.holesetc.)inalaserare2.gxl0lq.Ifthe

Laseremits radiation of uavelensth 700,,. then calculatethe energv of one emitted photon and
total energ' ar,ailable per pulse. Assu're the efficiencr.of Laser as 100o2i,.

Part C

A nsv' a r 0 n1.' fir 0 c1t r e.tt i o n,s.

Eath questir-tn caties l0 wcu"ks.

I
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27' f)iscuss the phenonlenott of inlerfurence in thin filnrs and obtain the conditiou f.r maxima and
minima' Sho* thal the interference pattenrs in reflecled and transnritted s-rstenrs are
conrplementary'. \\ir1 itll extremelr thin film a]rpear black in rellecteti ;ght?

23' Define plane of polarizatiotl and plane of ibration *'ith the heip oldiaeram. I)iscuss the rnerlrcicls
bv lr.'lrich plane polarized light can be produced.

21' what is double refraction? \vhar are the cliftere''c:e bet*,een o and E ra-vs? \\'har are negative ancl
positive cr'stais? cive }{u--r,gens,s the.r-r of clo,ble refi.action

25' DisctrsstheconstructionanduorkingolRuhr lasertithneatenerg,\, Ievel 6iagram
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