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PHYSICS 

PHE-009 : 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 shall not use a scientific calculator. 

Symbols have their usual meanings. 

1. Answer any three parts : 3×5=15 

(a) (i) Define birefringence. Give one 

example of birefringence material.  

  2 

 (ii) Depict o– and e– wave surfaces in a 

positive uniaxial crystal.  3 
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(b) Diffraction pattern is produced by a 

grating having 15000 lines per cm. If 

the light used is of wavelength 500 nm, 

calculate the order of principal maxima 

obtained in the diffraction pattern. 

(c) What are solid state lasers ? Explain 

the working of a solid state laser with 

the help of an energy level diagram. 

(d) When one mirror of Michelson 

interferometer is moved through a 

distance of a 0.0115 cm, 400 fringes are 

seen to cross the field of view. Calculate 

the wavelength of light. 

2. Answer any one part : 1×5=5 

(a) Write down Maxwell’s field equations 

and show that light is electromagnetic 

in nature. 

(b) What are the defects of vision of human 

eye ? Give reasons for these defects. 

With appropriate ray diagrams, explain 

how these defects are rectified. 1+2+2 
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3. Answer any two parts : 2×5=10 

(a) A thin transparent sheet (of thickness t) 

is introduced in one of the two 

interfering beams of light. Obtain 

expression for displacement of the nth 

bright fringe. Show that the shift is 

independent of the order of the  

fringe. 

(b) What is Fresnel’s biprism ? How is it 

different from Lloyd’s mirror as far as 

fringes produced by these is concerned. 

(c) A Newton’s rings arrangement is  

used with a source emitting two 

wavelengths : 

           5
1 6.0 10    cm and 5

2 4.5 10 cm    

and it is observed that the nth dark ring 

due to 1  coincides with the (n + 1)th 

dark ring due to 2 . Calculate the 

diameter of the nth dark ring for  if 

the radius of curvature of the curved 

surface is 95 cm. 
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4. Answer any two parts : 2×5=10 

(a) Consider diffraction pattern produced 

by a vertical single slit. Discuss the 

characteristics of diffraction pattern 

observed on a screen when the slit is 

illuminated by a point source. 

(b) A helium-neon laser ( = 6300 Å) emits 

a diffraction limited beam of diameter  

2 mm. What diameter of light patch 

would the beam produce on the surface 

of moon at a distance 376 × 103 km. 

State the assumptions in your 

calculation. 

(c) Define resolving power and obtain an 

expression for resolving power of a 

microscope. Explain why we are able to 

perceive finer details using ultraviolet 

light than visible light. 

5. Answer any two parts : 2×5=10 

(a) Explain the basic principle of 

holography. 
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(b) Explain the process of population 

inversion in a laser. Also explain why 

the state of population inversion is 

needed for laser action. 1,4 

(c) The refractive indices of core 1( )n  and 

cladding 2( )n of two optical fibers X and 

Y are as follows : 

1 X( ) 1.52n  , 2 X( ) 1.41n  , 1 Y( ) 1.53n  , 

2 Y( ) 1.39n    

Which of the two fibers will have higher 

light gathering capacity ? Justify your 

answer. 
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foKku Lukrd  

(ch- ,l&lh-) 

l=kar ijh{kk  

twu] 2026 

HkkSfrd foKku 

ih-,p-bZ-&009 % izdkf'kdh 

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

uksV % lHkh iz'u vfuok;Z g®A ijUrq] vkarfjd fodYi fn, x, g®A 

izR;sd iz'u ds vad mlds lkeus fn, x, g®A vki 

oSKkfud dSYoqGysVj dk iz;ksx ugha dj ldrs g®A izrhdksa ds 

vius lkekU; vFkZ g®A 

1- fdUgha rhu Hkkxksa ds mÙkj nhft, % 3×5=15 

(d) (i) f}viroZukad dks ifjHkkf"kr dhft,A 

f}viorZukad inkFkZ dk ,d mnkgj.k nhft,A 2 
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(ii) /kukRed ,dk{k fØLVy ds fy, o– rFkk e–

rjax lrg n'kkZb,A 3 

([k) 15000 ykbUl izfr lsaVhehVj dh xzs¥Vx }kjk foorZu 

fp=kHk tfur fd;k tkrk gSA ;fn iz;qä izdk'k dk 

rjaxnS?;Z 500 nm gks rks fp=kHk esa izkIr eq[; 

mfPp"B dh dksfV ifjdfyr dhft,A 

(x) Bksl voLFkk yslj D;k gksrs gSa \ ÅtkZ Lrj vkjs[k 

dh lgk;rk ls Bksl voLFkk yslj dh dk;Ziz.kkyh 

le>kb,A 

(?k) ekbdsYlu O;frdj.kekih ds ,d niZ.k dks 0.0115 

lsaVhehVj nwjh fgykus ij 400 fÝatsa n`f"V {ks= esa 

ns[kh tkrh gaSA izdk'k dk rjaxnS?;Z ifjdfyr 

dhft,A 

2- fdlh ,d Hkkx dk mÙkj nhft, % 1×5=5 

(d) eSDlosy ds {ks=h; lehdj.k fyf[k, rFkk fl¼ 

dhft, fd izdk'k fo|qr&pqEcdh; izÏfr dk gSA 
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([k) ekuo us= esa n`f"V&nks"k crkb,A bu nks"kksa dk dkj.k 

crkb,A mi;qDr js[kkfp=ksa dh lgk;rk ls le>kb, 

fd bu nks"kksa dks fdl izdkj Bhd fd;k tkrk gSA 

    1$2$2 

3- fdUgha nks Hkkxksa ds mÙkj nhft, % 2×5=10 

(d) t-eksVkbZ dh ,d iryh ikjn'khZ ifV~Vdk dks nks 

O;frdj.kh fdj.kiqatksa esa ls ,d ds jkLrs esa j[k fn;k 

tkrk gSA nth nhfIreku ¥Ýt ds foLFkkiu dk 

O;atd Kkr dhft,A ;g Hkh fl¼ dhft, fd ;g 

foLFkkiu ¥Ýt dh dksfV ij fuHkZj ugha djrkA 

([k) Ýsuy f}dfizTe D;k gksrk gS \ ;g yk;M niZ.k ls 

dSls fHkUu gS \ 

(x) ,d U;wVu oy; foU;kl dk mi;ksx % 

5
1 6.0 10    cm rFkk 

5
2 4.5 10 cm    

mRl£tr djus okys lzksr ds lkFk fd;k x;k gS rFkk 

ns[kk x;k gS fd 1  ls cus nth vnhIr oy; 2  

ls cus (n + 1) vnhIr oy; ds lkFk laikrh gSA 1  

ls izkIr nth vnhIr oy; dk O;kl ifjdfyr 

dhft,] ;fn oØrk f=T;k 95 cm gSA 
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4- fdUgha nks Hkkxksa ds mÙkj nhft, % 2×5=10 

(d) ,dy js[kk fNæ }kjk tfur foorZu dh fo'ks"krk,¡ 

crkb, tc bls ,d fcUnq lzksr ls nhIr fd;k tkrk 

gSA 

([k) ,d ghfy;e&uhvksu yslj ( 6300 Å)   2 mm 

O;kl dk foorZu lhfer fdj.kiqat mRl£tr djrk 

gSA ;g fdj.kiqat pk¡n dh lrg ij fdl O;kl dk 

izdk'kiqat cuk,xk ;fn pk¡n dh nwjh  

376 × 103 km gSA vius ifjdyu esa fdl 

dYiuk dh ekU;rk ysaxs \ 

(x) foHksnu {kerk ifjHkkf"kr dhft, rFkk lw{en'khZ dh 

foHksnu {kerk dk O;atd izkIr dhft,A ;g Hkh 

le>kb, fd ge ijkcSaxuh izdk'k }kjk n`'; izdk'k 

dh vis{kk csgrj lw{erj tkudkjh dSls Kkr dj ikrs 

gSaA 

5- fdUgha nks Hkkxksa ds mÙkj nhft, % 2×5=10 

(d) gksyksxzkQh ds vk/kkjHkwr fl¼kUr dh O;k[;k 

dhft,A 
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([k) yslj essa la[;k izrhiu izfØ;k le>kb,A lkFk gh ;g 

Hkh le>kb, fd yslj izfØ;k ds fy, la[;k izrhiu 

dh vko';drk D;ksa gksrh gS \ 1]4 

(x) nks izdkf'kd rUrqvksa X vkSj Y ds ØksM 1( )n vkSj 

vf/kiV~Vu 2( )n ds viorZukad fuEufyf[kr gSa % 

1 X( ) 1.52,n   2 X( ) 1.41,n   1 Y( ) 1.53,n   

2 Y( ) 1.39n 
 

bu nks rUrqvksa esa fdldh izdk'k laxzg.k {kerk 

vf/kd gksxh \ vius mÙkj dh iqf"V dhft,A 

× × × × × 

 

 

 

 

 

 

 

 

 


