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Physics 

PHE-09 : OPTICS  

Time : 2 Hours  Maximum Marks : 50 

Note : All questions are compulsory. However, 

internal choices are given The marks for 

each question are indicated against it. 

You may use a calculator. Symbols have 

their usual meanings.  

1. Answer any three parts : 3×5=15 

(a) Explain the following terms associated 

with colour vision :  5 

 hue, illuminance, and degree of purity.  

(b) Draw geometrical diagrams of Fresnel’s 

biprism. List two differences between 

Fresnel’s biprism and Lloyd’s mirror.  

3+2 



 [ 2 ] PHE–09 

D–3299/PHE–09 

(c) What is a zone plate ? Show that a zone 

plate acts like a converging lens. 1+4  

(d) Derive the expression for fringe width 

in fringe pattern due to interference by 

a wedge-shaped film. 5 

(e) What are solid state lasers ? Explain 

the working of a solid state laser with 

the help of appropriate energy level 

diagram. 5 

2. Answer any one part : 1×5=5 

(a) What do you understand by polarization 

of light ? Two orthogonal linearly 

polarized light waves with electric field 

vectors 1E  and 2E  having phase 

difference   are superposed. Show that 

the resultant wave traces an elliptical 

path. What happens if the angle of 

inclination, 0   ? 1+3+1 

(b) The energy radiated by the sun per 

second is approximately  26 14.5 10 Js .   



 [ 3 ] PHE–09 

D–3299/PHE–09 P. T. O. 

Assuming the sun to be a sphere of 

radius 86.96 10 m  and if the average 

distance between the sun and earth is 

111.5 10 m,  calculate the value of 

Poynting vector at its surface. How 

much of it is incident on the  

earth ?  5 

3. Attempt any two parts : 2×5=10 

(a) Consider interference due to two 

coherent waves of same frequency and 

constant phase difference having 

intensities I and 9I, respectively. What 

is the resultant intensity when the 

phase difference between these two 

waves is 
2


 and   ? 5    

(b) A thin film of thickness 53 10 cm  and 

refractive index 1.48 is illuminated by 

white light normal to its surface. What 

will be the colour of the thin film in the 

reflected light ? Justify your answer. 5 
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(c) Circular fringes are observed in a 

Michelson interferometer illuminated 

with light of wavelength 6000 Å. When 

the path difference between the mirrors 

M1 and M2 is 0.4 cm, then central fringe 

is bright. Calculate the angular 

diameter of the 8th bright fringe.    5 

4. Answer any two parts : 2×5=10 

(a) (i) Explain Rayleigh criterion of 

resolving power of optical 

instruments.  3 

(ii) An astronomical observatory has 

150 cm telescope. Calculate the 

angular half-width of Airy disc for 

the telescope. Take 5800 Å  . 2 

(b) The diffraction intensity for a single slit 

is given by : 

2

0
sin

I I

 
    

,  

where 
sinb 

  


.  

Derive the equation which gives the 

condition to obtain the position of 

secondary maxima. Draw the curve of 

the equation showing the positions of 

maxima  . tanvs  .  4+1 
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(c) Suppose 1 2 3 NE , E , E ,.......,E denotes the 

fields produced by first, second, third, 

............. and the Nth slit at a point P . 

Show that the resultant intensity at P  

is given by :  5 

2 2
2

2 2

sin sin N
I A

sin


 


 
,  

where 
 

   


sin
2

d
 
.   

5. Attempt any two parts : 2×5=10 

(a) Calculate the numerical aperture and 

acceptance angle of an optical fibre from 

the following data :  3+2 

1n  (core) = 1.57 and 2n (cladding) = 1.51 

(b) Explain the basic principle of 

holography. 5 

(c) If the visibility in an interference 

pattern is 60% and the maxima receive 

20 units of light, how much light does 

the minima receive ? 5 
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 PHE–09 

foKku Lukrd (ch- ,l-&lh-) 

l=kar ijh{kk  

twu] 2025 

HkkSfrd foKku 

ih-,p-bZ-&09 % izdkf'kdh 

le; % 2 ?k.Vs   vf/kdre vad % 50  

uksV % lHkh iz'u vfuok;Z gSaA ijarq vkarfjd fodYi fn, x, gSaA 

izR;sd iz'u ds vad mlds lkeus fn, x, gSaA vki 

dSYdqysVj dk iz;ksx dj ldrs gSaA izrhdksa ds vius 

lkekU; vFkZ gSaA 

1- dksbZ rhu Hkkx gy dhft, % 3×5=15 

(d) o.kZ&cks/k ds lanHkZ esa fuEufyf[kr inksa dks  

le>kb, %  5 

NVk] iznhfIr] vkSj 'kq¼rkA 

([k) Ýsuy f}d&fizTe dk T;kferhs; js[kkfp= vkysf[kr 

dhft,A Ýsuy f}d&fizTe vkSj ykW;M niZ.k esa dksbZ 

nks varj crkb,A 3+2 
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(x) tksu IysV D;k gksrh gS \ fl¼ dhft, fd tksu IysV 

,d vfHklkjh ysUl dh rjg dke djrh gSA 1+4 

(?k) Qkukdkj irZ }kjk O;frdj.k ds dkj.k mRiUu fÝat 

iSVuZ esa fÝat pkSM+kbZ dk O;atd O;qRiUu dhft,A 5 

(³) Bksl voLFkk yslj D;k gksrs gaS \ mi;qDr ÅtkZ Lrj 

vkjs[k dh lgk;rk ls Bksl voLFkk yslj dh 

dk;Ziz.kkyh dks le>kb,A 5 

2- dksbZ ,d Hkkx gy dhft, % 1×5=5 

(d) izdk'k ds /kzqo.k ls vki D;k le>rs gSa \ ijLij 

yacor~ nks jSf[kdr% /kqzfor izdk'k rjaxksa] ftudk 

fo|qr {ks= lfn'k 1E


 vkSj 2E


 gS vkSj ftuds chp 

dykarj  gS] dks v/;kjksfir fd;k tkrk gSA fl¼ 

dhft, fd ifj.kkeh rjax ,d nh?kZo`Ùkh; iFk ds 

vuqfn'k gksrh gSA tc nksuksa rjaxksa ds chp dk dks.k 

0   gks] rks D;k gksxk \ 1+3+1  
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([k) lw;Z izfr lsdaM yxHkx 
26 14.5 10 Js  ÅtkZ 

fofdfjr djrk gSA lw;Z dks 
86.96 10 m  f=T;k 

dk xksyk ekfu, vkSj ;fn lw;Z vkSj i`Foh ds chp dh 

vkSlr nwjh 
111.5 10 m  gS] rks mlds i`"B ij 

iksbafVax lfn'k dk eku ifjdfyr dhft,A mldk 

fdruk va'k i`Foh ij vkifrr gksxk \  5 

3- dksbZ nks Hkkx gy dhft, % 2×5=10 

(d) cjkcj vko`fÙk vkSj fu;r dykarj okyh nks dyk 

lac¼ rjaxsa ftudh rhozrk,¡ Øe'k% I vkSj 9I gS] dk 

O;frdj.k gksrk gSA bl O;frdj.k ds QyLo:i 

ifj.kkeh rhozrk dk eku fdruk gksxk ;fn bu rjaxksa 

ds chp dykarj 

2


 vkSj   gks \ 5 

([k) eksVkbZ 
53 10  cm  vkSj viorZukad 1-48 okyh 

,d iryh ijr dks 'osr izdk'k ls iznhIr fd;k tkrk 

gS tks bldh lrg ij yacor~ vkifrr gksrk gSA 

ijo£rr izdk'k esa iryh ijr dk jax D;k gksxk \ 

vius mÙkj dh iqf"V dhft,A 5 
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(x) 6000Å rjaxnS?;Z okys izdk'k ls iznhIr djus ij 

ekbdsYlu O;frdj.kekih esa o`Ùkh; fÝatsa izsf{kr gksrh 

gSaA tc niZ.k 1M  vkSj 2M  ds chp iFkkarj 

0.4 cm  gksrk gS] rks dsUnzh; fÝat nhIr gSA 8osa nhIr 

fÝat dk dks.kh; O;kl ifjdfyr dhft,A 5  

4- dksbZ nks Hkkx gy dhft, % 2×5=10 

(d) (i) izdkf'kd midj.kksa dh foHksnu {kerk ds fy, 

jSys fud"k dks le>kb,A 3 

(ii) ,d [kxksyh; os/k'kkyk esa 150 cm  dh 

nwjchu gSA bldh ,;jh fMLd dh v/kZdks.kh; 

pkSM+kbZ ifjdfyr dhft,A 5800 Å 

yhft,A 2 

([k) ,dy js[kkfNnz ds fy, foorZu rhozrk dk O;atd  

gS % 

2

0
sin

I I

 
    

,  

tgk¡        
sinb 

  


A         

og lehdj.k izkIr dhft, tks f}rh;d mfPp"Bksa dh 

fLFkfr fu/kkZfjr djus dk izfrca/k O;Dr djrk gSA bl 

lehdj.k ds laxr oØ vkjsf[kr dhft, tks mfPp"Bksa 
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dh fLFkfr n'kkZrk gS (  cuke tan  ds chp 

xzkQ)A  4+1 

(x) dYiuk dhft, fd fcUnq P  ij izFke] f}rh;] 

r`rh;] ---------] Nosa js[kkfNnz ds dkj.k mRiUu fo|qr 

{ks= Øe'k% E1, E2, E3,......., EN gSA fl¼ 

dhft,A fd fcUnq P  ij  ifj.kkeh rhozrk dk 

O;atd gS % 5 

2 2
2

2 2

sin sin N
I A

sin


 


 
,  

tgk¡   sin
2

d
 

   
  

gSA   

5- dksbZ nks Hkkx gy dhft, % 2×5=10 

(d) fuEufyf[kr ekuksa ds vk/kkj ij fdlh izdkf'kd rarq 

dk la[;kRed }kjd vkSj Lohdj.k dks.k ifjdfyr 

dhft, %  3+2 

1n  (ØksM) = 1.57 rFkk 2n (vf/kiêu) = 1.51   

([k) gksyksxzkQh ds vk/kkjHkwr fl¼kar dks le>kb,A 5 

(x) ;fn ,d O;frdj.k iSVuZ dh n`';rk 60% gS vkSj 

mfPp"B esa 20 bdkb;k¡ izdk'k gS] rks fufEu"B esa 

fdruk izdk'k gksxk \ 5 

× × × × × 


