
AT-351

B.Sc. (Part-II) SeEester-MroBiDation

45 I PHYSICS

Optics, Lascr and Rerewable Energr Sources

Time : 1'hree Hoursl tMaximum Marks:8O

Note:-(l) All questions are compulsory.

(2) Draw neat and well labelled diagrams whcrcvcr lecessary.

t. (A) 
_Fill 

in the blanks | 2

(i) The ccntral spot of NeMon's rings by transmitted light is _.
(ii) In positivc crystals, the velocity of ordinary ray is _ than the velocity of

extraordinary ray.

(iii) lrl FrauDhofer ditlraction the light sourcc and scrcen are at _ distance from

the obstaclc.

(iv) Wind energy is the indirect maoilbstation of _ energy.

(B) Choose the correct ahematives : 2

. (D In geomet cal optics, light can be considered as :

(a) Photon (b) Wavc

(c) Ray (d) None ol'these

(ii) Bending of light waves around the comers of an opaque obstacle in its path is

called as :

(a) Interference (b) Difhaction

(c) Polarization (d) Scattering

(iii) He-Ne gas laser is a :

(a) Two level laser (b) Three level laser

(c) Four level laser (d) None of these
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(iv) S.l. unit of radiation is :

(a) Cal.cm r.min r (b) Cal

(c) Watt (d) Wan.m r

(C) Answer in one senlence each : 4

(i) What is solar radiation ?

(ii) Definc critical angle.

(iii) What is interference of light ?

(iv) what is population inversion'l

EITHER

(a) Explain the phenomenon of interference in thin film due to transmitted light. 6

(b) How the Newton's rings can be used 1o determinc the reliactive index of a given

liquid ? Derive the necessary formula. 6

l Delelminc thc equivalent local length of coaxial lens combination. 6

Explain thc phenomenon of interference in thin wedge shaped air lilm by reflected

light and oblain an expression for fringe width. 6

EITHER

4. (a) Explain lrcsncl and l"raunholer type of diffraction. 3

(b) Show ftat the radii ofFresnel's halfperiod zones are directly proporlional to the squaro

root of thc natural numbers. 5

(c) A plane transmission grating has 15000 lincs prcr inch. l'ind the wave length

c,f monochromatic light used if the first order maximum is obtained at an angle

of 20". 4

OR

5. (p) Give the construction and elenrentary theory ol plane transmission graling. 6

(q) Explain Rayleigh's criterion for resolution. 3

(r) What is zonc plate ? How is il constructed 'l 3

OR

(p)

(q)
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EITHER

(a) State and provc Brcwstcr's law in polarization. 4

O) Define :

(i) uniaxial crystal

(ii) biaxial crystal

(iii) optic axis. 3

(c) \trrhat is quartgr wave plate ? Obtain an expression for thickness of quarter wave

plale. 5

OR

7. (p) Explain blue colour of the sky.

(q) Explaio the theory of production of elliptically and circularly poladzed light.

(r) Explain construction and working of Nicol prism.

EITHER

8. (a) State lhe characteristics of Laser

(b) Explain population inversion.

(c) Describe the construc(ion and working He-Nc laser.

(d) Give any two applications of laser medical ficld.

OR

9. (p) Distinguish between ordinary light and laser

(q) Ilxplain spontaneous and stimulated emission of radiations.

(r) Explain lbur level laser system.

(s) IIow is hologram constructed ?

EI'IHER

10. (a) What is total inlemal rellection ?

(b) Derivc an expression for numcrical apcnure of step index fibre.

(c) What are dillerent type of losses in optical fibre ?

(d) Give any three applications of optical fibre.
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OR

ll. (p)

(q)

Explain singlc mode and multi-modc stcp index fibrc. 3

Stale the advantages of optical fibrc communication system ovcr conventional

communication syslem. 3

What is acceplance angle '1 Derive an cxpression lbr acceptanoc angle of an optical

hbre- 6

(r)

EITHER

12. (a) State advantages of hydrogcn fuel. 2

(b) Explain solar spectrum. 2

(c) State and explain different types of solar co[centrating collectors. 4

(d) Explain solar PV panels. 4

OR

f 3. (p) What is biomass ? 2

(q) State non-rencwable energy sources. 2

(r) Slate thc propertics of solar storage malerial. 4

(s) State various factors allecting the availability of solar radiation on earth's sutface.

4
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