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B.Sc. (Part-II) Semcster-lv Eramination

4S-PIIYSICS

(Optics, Lascr and Rcnewable Encrgy Sources)

Time : Three Hours] [MlLximum Marks: 80

N.B. :- (l) ALL questions are compulsory

(2) Draw ncat and labellcd diagram wherever nccessary.

(A) Fill in the blanks :

(i) Propagation of light thongh a fiber corc depends on thc phcnomenon known as

(ii) The blue colour of thc sky is due to the ................ of light.

(iii) The central spot of Nc'wton's ring by reflcctcd light is ..............

(iv) In Ruby laser ............. pumping is uscd.

(B) Choose coffect altemativo :

(i) lf N bc the number of lines per cm, the grating elemert in cm uill bc

2.54 N.(a) -N (b) 
us+

(c) N G) ,L

(ii) In quantlm optics, light is assurncd to consist of..............
(a) Particlc or photon (b) trIave

(c) Ray (d) [hve and ray

(iii) The S.l. unit of powcr of Bdiation is ..............
(a) cal/m'? (b) joule

(c) w/m? (d) warrs

(iv) A lascr berm consisls of............

(a) Light material particlcs (b) Electrons

(c) Itighly coherent photons (d) Cosmic rays

(C) Answer in one scfltence :

(i) What is fiber optics ?

(ii) What is half waye plare ?

(iii) Define diilraction of light.

(iv) What is powcr of lcns ?
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2. (A) Obtain an exprqssion 1br path cliflirencc in rclle:ted ight liom rhin films. Ilencc also

obtain thc conditions lbr bright and dark liinges 6

(ts) Explain rhe mcthod to determinc thc \,lavctcnljlh of ntonochromatic light by using
Nervton's rings. 4

(C) Ne\\ton's rings are observed in reflected iight of \\ ave lcngrh 5.9,10 5 cm. The diamcter
of thc I0'r' dark ring is 5 mm. fiDd thc rodius ol cLrrvatulc oi the lcns. 2

OR

3. (P) What are local poirts 2 2

(Q) Statc cardinal points. Explain nodal poin(s and prircipitl points. 4

(R) I)eterminc thc equivalcnt focal lengthof two thin c,)-a\ial lcns offitcal length F, and
l'r separated by a distance a'. 6

EITIIER

4. (A) Deduce an cxpression for thc lesohing po$er oi I planc transmjssion grating. 4

(B) Distinguish bctween l:rcsnel and lruunhotlr l\lrcs ol dilliaclion. 3

(C) Lixplain rcsolving po\\'cr ofoptical insfument unJ cxflai Ilayicigh's cdteda ofresolution.
5

otr
5. (P) Explain thc meaning ofhalfperiod zones. \[h! are they so called ? 3

(Q) Givc the elcmentar) lheory of pla[c transnrission graiing. 6

(R) t-ight ol \\,avclcngth 6250 A is i[cidcnt nornrally on r p]ane trJnsmissiorl graling.
A second ordcr speclral line is obscrr.ed at an enrCe of ]0n. Calculate the flumbcr of
lincs per cm on the grating surlirce. i

EI'TIIf R

6. (A) Statc and cxplain Brc$stcr's law. 3

(B) What is quarter \4avc platc I l)educc the tbrnrul[ tbr its thickness. 4

(C) Whal arc uniaxial and biaxial cr;stals l Girc onc cramplc ofeach. 3

(D) What is hall'shadc polarimcter ? 2

oR

7. (P) Give thc theo4 of production ol clliptical .tnd circularll' polarised light. 5

(Q) Iixplain thc phcnomenon of doublc retiaction. l
(l{) Irxplain how Nicol Prisrr can be uscd as a pollriscr. I
EITIIT]R

8. (,\) Dcscribc the col]struction anci r'"orking ol ruir.'- lascr' 5

(B) Dxplain the dilletencc belrvccn sponlatteor.: an.l slirnulatcd cmlssion. 3

(C) State the mcdical and induslrial applicalrols of laset 4
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9. (P) Explain ho$ laser can be uscd lbr recording and recoDstructio! of an image liom
holograms. 6

(Q) Explain thrce level lascr system. 4

(R) Whal are tlre main characteristics of laser '! 2

IITHT,R

10. (A) Define :

(i) Acceptance angle

(ii) Critical angle. 2

(B) Dcrivc an expression for numerical apenure. 4

(C) Dcscribe fiber optic communication systcm with block diagram. 6

OR

11. (P) Iixplain the phenomenon of total intcmal reflcction. 3

(Q) Givc the advantages of optical fiber over conventional commurication system. 3

(R) Explain thc types of optical fibcr, 6

EI-I HER

12. (A) What is renervablc cdergy l 2

(B) Describc principlc, constnrclion and rvorking of a solar cell. 6

(C) Describe solar water hcatcr with flatural circulatio[ syslem. 4

OR

13. (P) What is fucl cell ? 2

(Q) Dcscribe any two mcthods to store solar energy. 4

(R) Explain :

(i) Wind enerey

(ii) Gcothermal energy

(iii) Ocean energy. 6
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