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PHE-09 : OPTICS  
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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 functions of the following 

parts of human eye : 1×5=5 

 (i) Sclera 

 (ii) Cornea 
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 (iii) Ciliary muscle 

 (iv) Pupil  

 (v) Aqueous humor 

(b) With the help of an appropriate 

diagram, derive an expression for fringe 

width in Young’s double slit 

experiment. 5 

(c) For a ray incident on air-glass interface, 

derive Stokes’ relations. 5 

(d) Draw the observed Fraunhofer 

diffraction pattern of a single slit. Show 

that the principal maximum is twice as 

wide as the secondary maxima. 2+3 

(e) Draw the line diagram for four level 

pumping scheme. In brief, explain the 

following methods of pumping : 1+4 

 (i) Optical Pumping 

 (ii) Electrical Discharge 

 (iii) Inelastic Atomic Collision 

 (iv) Direct Conversion. 
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2. Answer any one part : 1×5=5 

(a) State Fermat’s principle and using it 

derive Snell’s law of refraction. 1+4 

(b) Calculate the least thickness of a 

quarter-wave plate made from a crystal, 

where n0 = 1.669 and ne = 1.638 for a 

light of wavelength 5800 Ǻ. 5

3. Attempt any two parts : 2×5=10 

(a) In a Fresnel’s Biprism experiment using 

a light source of 6000 Ǻ, the eyepiece is 

at a distance of 120 cm from the slit. A 

convex lens inserted between the 

Biprism and the eyepiece gives two 

images of the slit in two positions. In 

one case, the two images of the slit are 

3.5 mm apart and in the other case,  

2.2 mm apart. Find the thickness of the 

interference fringes. 5 

(b) In Newton’s rings arrangement with  

a source emitting two wavelengths  

1 = 6.5 × 10–5 cm and 2 = 6 × 10–5 cm. 

It is found that the nth dark ring due to 
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1 coincides with the (n+5)th dark ring 

due to 2. Find the diameter of the nth 

dark ring for 1, if the radius of curvature 

of the curve surface is 100 cm. 5 

(c) Describe the construction and working 

of Michelson Interferometer. 5 

4. Answer any two parts : 2×5=10 

(a) Suppose that to observe D1 and D2 

sodium lines, we use a grating having  

d = 2 × 10–3 cm and a lens of focal 

length 150 cm. Calculate the linear 

separation of the two lines in the 1st 

and 2nd order. Take D1 = 5890 Ǻ and 

D2 = 5896 Ǻ. 5 

(b) Obtain expression for the resolving 

power of a microscope. 5 

(c) Draw a schematic of half period zones 

on a plane wavefront. Using 

appropriate approximation find the 

radius of the nth circle. Obtain the area 

for the first zone. 1+3+1 



 [ 5 ]  PHE–09 

D–3244/PHE–09 P. T. O. 

5. Attempt any two parts : 2×5=10 

(a) Explain uses of lasers in the following 

fields :  

 Communication and Medicine. 5 

(b) In an optical fibre, the core material has 

n1 = 1.56 and the cladding material has 

n2 = 1.32. Calculate the value of the 

critical angle and numerical aperture. 

    3+2 

(c) Draw energy level diagram of Nd ions 

in Nd : YAG laser. Also, state any two 

advantages of this laser. 3+2 
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 PHE–09 

foKku Lukrd  

(ch- ,l&lh-) 

l=kar ijh{kk  

fnlEcj] 2025 

(HkkSfrd foKku) 

ih-,p-bZ-&09 % 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 

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

lkekU; vFkZ g®A 

1- dksbZ rhu Hkkx gy dhft, % 3×5=15 

(d) ekuo us= ds fuEufyf[kr fgLlksa ds dk;ks± dks 

le>kb, %  1×5=5 

 (i) LDyhjk 
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 (ii) dkWfuZ;k 

 (iii) i{ekHkh is'kh 

 (iv) iqryh 

 (v) ,sfDovl 

([k) mi;qDr js[kkfp= dh lgk;rk ls ;ax f}js[kkfNnz  

iz;ksx ds fy, fÝat pkSM+kbZ dk O;atd O;qRiUu 

dhft,A  5 

(x) ok;q&Xykl varjki`"B ij vkifrr fdj.k ds fy, 

LVksd lEcU/k O;qRiUu dhft,A 5 

(?k) ,dy js[kkfNnz ds fy, izsf{kr ÝkmugkWQj foorZu 

iSVuZ vkysf[kr dhft,A fn[kkb, fd eq[; mfPp"B 

dh pkSM+kbZ] f}rh;d mfPp"B dh pkSM+kbZ dh nksxquh 

gksrh gSA  2+3 

(³) pkj Lrj iaiu O;oLFkk dk js[kkfp= vkjsf[kr 

dhft,A iaiu dh fuEufyf[kr fof/k;ksa dks la{ksi esa 

le>kb, % 1+4 

(i) izdkf'kd iaiu 

(ii) fo|qr foltZu 

(iii) vizR;kLFk ijek.kq la?kêu 

(iv) izR;{k ifjorZu 
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2- dksbZ ,d Hkkx gy dhft, % 1×5=5 

(d) QekZ fl¼kUr dk dFku fyf[k, vkSj bldk mi;ksx 

dj viorZu dk Lusy fu;e O;qRiUu dhft,A 1+4 

([k) fdlh fØLVy esa 5800 Ǻ rjaxnS?;Z ds izdk'k ds 

fy, n0 = 1.669 vkSj ne = 1.638 gSA bl 

rjaxnS?;Z ds izdk'k ds fy, fØLVy ls cukbZ xbZ 

prqFkk±'k rjax ifV~Vdk dh U;wure eksVkbZ ifjdfyr 

dhft,A  5 

3- dksbZ nks Hkkx gy dhft, % 2×5=10 

(d) Ýsuy f}d fizTe iz;ksx] ftlesa 6000 Ǻ rjaxnS?;Z 

okys izdk'k dk vuqiz;ksx fd;k x;k gS] esa usf=dk] 

js[kkfNnz esa 120 cm dh nwjh ij gSA f}d fizTe vkSj 

usf=dk ds chp ,d mÙky ysal yxk nsus ls nks 

fLFkfr;ksa esa js[kkfNnz ds nks izfrfcEc fn[kkbZ iM+rs g®A 

igyh fLFkfr esa] nks izfrfcEcksa ds chp dh nwjh  

3.5 mm gS vkSj nwljh fLFkfr esa 2.2 mmA 

O;frdj.k fÝat dh eksVkbZ ifjdfyr dhft,A 5 
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([k) 1 = 6.5 × 10–5 cm vkSj 2 = 6.0 × 10–5 cm 

ds nks rjaxnS?;Z mRlftZr djus okys ,d lzksr ds  

lkFk U;wVu oy; O;oLFkk dk iz;ksx fd;k x;k gS 

vkSj ;g ik;k x;k gS fd 1 ls mRiUu nok¡ vnhIr 

oy;] 2 ls mRiUu (n+5)osa oy; ds lkFk lEikrh 

gSA ;fn oØ i`"B dh oØrk f=T;k 100 cm gks] rks 

1 ds fy, nosa vnhIr oy; dk O;kl ifjdfyr 

dhft,A  5 

(x) ekbdylu O;frdj.kekih dh lajpuk vkSj dk;Z& 

iz.kkyh dh ppkZ dhft,A 5 

4- dksbZ nks Hkkx gy dhft, % 2×5=10 

(d) dYiuk dhft, fd lksfM;e D1 vkSj D2 js[kkvksa dks 

izsf{kr djus ds fy,] ge d = 2×10–3 cm okyk 

,d xzsfVax vkSj Qksdl nwjh 150 cm okys ,d ysal 

dk iz;ksx djrs g®A izFke vkSj f}rh; dksfV;ksa esa bu 

nks js[kkvksa ds chp dh jSf[kd nwjh ifjdfyr 

dhft,A D1
5890 Å   rFkk D2

5896 Å    5 
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([k) lw{en'khZ ds fy, foHksnu {kerk dk O;atd izkIr 

dhft,A  5 

(x) ,d lery rjaxkxz ds fy, v/kZ&vkorZu tksu 

vkysf[kr dhft,A mi;qDr lfUudVu dk mi;ksx 

dj nosa o`Ùk dh f=T;k ifjdfyr dhft,A lkFk gh] 

izFke tksu dk {ks=Qy ifjdfyr dhft,A 1+3+1 

5- dksbZ nks Hkkx gy dhft, % 2×5=10 

(d) lapkj vkSj fpfdRlk ds {ks=ksa esa yslj dk mi;ksx 

le>kb,A 5 

([k) ,d izdkf'kr rarq esa ØksM ek/;e ds fy,  

n1 = 1.56 vkSj vf/kiV~Vu ek/;e ds fy,  

n2 = 1.32 gSA Økafrd dks.k vkSj lkaf[;dh }kjd 

ifjdfyr dhft,A 3+2 

(x) Na : YAG yslj ds fy, Nd vk;u dk ÅtkZ Lrj 

vkys[k vkjsf[kr dhft,A lkFk gh] bl yslj ds dksbZ 

nks ykHk crk,A 3+2 

× × × × × 


