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Physics 
PHE-09 : OPTICS 

Time : 2 Hours     Maximum Marks : 50 

Note : (i) All questions are compulsory. However, 

internal choices are given.  

 (ii) Marks for each question are indicated 

against it.  

 (iii) You can use a calculator.  

 (iv) Symbols have their usual meanings.  

1. Answer any two parts : 2×5=10 

(a) State and explain Fermat’s principle. Use 
it derive the laws of reflection. 2+3 

(b) (i) Define dichroism and name a 
naturally occurring dichroic crystal. 2 
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(ii) Define birefringence and depict the 
wave surfaces for o- and e-waves in a 
negative uniaxial crystal. 3  

(c) (i) The light focussing system in human 
eye consists of cornea and a convex 
lens, which form an inverted image on 
our retina. But the world does not 
seem to be topsy-turvy. Explain. 3 

(ii) Human beings are unable to see under 
water. Why ? Discuss. 2  

2. Answer any one part : 1×10=10 

(a) Explain the working of Michelson 
interferometer with the help of a schematic 
diagram. Discuss how is it used for 
determining the difference in wavelengths.  

6+4  

(b) What is Fraunhoffer diffraction ? State the 
salient features of the observed 
Fraunhoffer diffraction pattern of a single 
vertical slit from a point source. Calculate 
the intensity distribution at a point which 
makes an angle θ  with the horizontal axis. 

1+3+6     
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3. Answer any two parts : 2×5=10 

(a) If the core and cladding refractive indices 
for a step-index fibre are 1.47 and 1.45 
respectively, what will be the broadening of 
a pulse after a distance of 5 km ? 5 

(b) Discuss the uses of lasers in 
communication and research. 3+2 

(c) The intensity pattern of a double slit 
diffraction pattern is given by : 

                    
2

2
0

sinI 4I cosθ
 β

= γ β 
  

 where sinbπ θ
β =

λ
 and sindπ θ

γ =
λ

. Obtain 

conditions for missing orders. 5 

4. Answer any two parts : 2×5=10 

(a) In a double slit interference arrangement, 
fringes are produced with monochromatic 
light of wavelength 5500 Å. A thin plate of 
glass ( 1.5µ = ) is placed in the path of one 
of the interfering beams. The central band 
of fringe system moves into the position 
occupied by the third bright band from the 
centre. Calculate the thickness of the glass 
plate.  5 
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(b) White light is reflected nromally from a 
uniform oil film ( 1.32µ = ). An interference 

maximum for 6000 Å and a minimum for 
4500 Å, with no minimum in between, are 
observed. Calculate the thickness of the 
film.  5 

(c) (i) Express resolving power of a grating 
in terms of total number of lines in it. 
How does R. P. change with grating 
constant ? 2 

(ii) State important differences between 

fringes obtained using Fresnel biprism 
and Lloyd’s mirror. 3     

5. Answer any one part : 1×10=10 

(a) (i) What are Fresnel half-period zones ? 
Show that all half-period zones are of 
equal area. 1+4 

(ii) Discuss Fraunhoffer diffraction by a 
circular aperture. 5 

(b) (i) For an extremely thin film, obtain the 
condition for destructive interference 
of a reflected monochromatic light. 5 
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(ii) What is step index fibre ? Obtain an 
expression for the angle of incidence  

beyond which light will get refracted 
into the cladding material. What will 
happen if the refractive index of the 

cladding is higher than that of the  
core ? 1+3+1  

 

 

 

 

 

 

 

 

 

 

 

 

 



 [ 6 ] PHE–09 

D–3276/PHE–09   

      PHE–09 

foKku Lukrd (ch- ,l&lh-) 

l=kkar ijh{kk 

fnlEcj] 2024 

HkkSfrd foKku 

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

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

uk sV % (i) lHkh iz'u vfuok;Z gSa] rFkkfi vkUrfjd 

fodYi fn, x, gSaA  

 (ii) izR;sd iz'u ds vad mlds lkeus fn, x, gSaA  

 (iii) vki dSYdqysVj dk iz;ksx dj ldrs gSaA 

 (iv) izrhdksa ds vius lkekU; vFkZ gSaA  

1- fdUgha nks Hkkxksa ds mÙkj fyf[k, %  2×5=10 

(d) iQekZ dk fl¼kUr fyf[k, rFkk bldh O;k[;k 

dhft,A bl fl¼kUr dh lgk;rk ls ijkorZu 

fu;e O;qRiUu dhft,A 2$3 
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([k)  (i) f}o.kZrk dks ifjHkkf"kr dhft, rFkk izd`fr esa 

ik;s tkus okys ,d f}o.khZ; inkFkZ dk uke 

crkb,A 2 

  (ii) f}viorZu dks ifjHkkf"kr dhft, rFkk 

½.kkRed ,dk{k fØLVy ds fy, o& rFkk 

e&rjax lrgsa vkjsf[kr dhft,A 3 

(x)  (i) ekuo us=k dh izdk'k iQksdlu O;oLFkk esa 

dkfuZ;k rFkk vory ysal jsfVuk ij mYVs 

izfrfcEc cukrs gSaA fiQj Hkh gesa nqfu;k 

mYVh&iqYVh ugha fn[krhA foLrkj ls 

le>kb,A 3 

  (ii) ekuo ty ds vUnj ugha ns[k ikrsA D;ksa \ 

foospuk dhft,A  2 

2- fdlh ,d Hkkx dk mÙkj fyf[k, % 1×10=10 

(d) O;oLFkk vkys[k dh lgk;rk ls ekbdsYlu 

O;frdj.kekih dh dk;Ziz.kkyh dks le>kb,A 

bldk mi;ksx rjaxnS?;ks± esa vUrj fu/kZfjr djus 

ds fy, fdl izdkj djrs gSa] le>kb,A 6$4 
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([k) ÚkmugksiQj foorZu D;k gS \ ,d fcUnq lzksr ls 

mRlftZr ,oa ,dy ÅèokZ/j js[kkfNnz ij vkifrr 

rjaxksa ds izsf{kr ÚkmugksiQj foorZu iSVuZ dh 

eq[; fo'ks"krk,¡ fyf[k,A {kSfrt v{k ls dks.k θ  

ij fLFkr ,d fcUnq ij izkIr gksus okyh rhozrk 

forj.k dk O;atd O;qRiUu dhft,A 1$3$6 

3- fdUgha nks Hkkxksa ds mÙkj fyf[k, % 2×5=10 

(d) ;fn pj.k lwpd rarq ds fy, dksM vkSj 

vf/iÍu ekè;eksa ds viorZukad Øe'k% 1-47 

vkSj 1-45 gksa] rks 5 km nwjh r; djus ds ckn 

foLrkj.k fdruk gksxk \ 5 

([k) lapkj rFkk 'kks/ esa ysljksa ds mi;ksx dk foospu 

dhft,A  3$2 

(x) foorZu izsf{kr djus ds fy, f}js[kk fNnz O;oLFkk 

ds fy, iSVuZ rhozrk dk O;atd fuEufyf[kr gS % 

2
2

0
sinI 4I cosθ

 β
= γ β   

tgk¡ sinbπ θ
β =

λ
 rFkk sindπ θ

γ =
λ

 gSaA yqIr 

Øeksa ds fy, 'krZ Kkr dhft,A 5 
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4- fdUgha nks Hkkxksa ds mÙkj fyf[k, % 2×5=10 

(d) ,d f}js[kk fNnz O;frdj.k O;oLFkk esa 5500 Å 

rjaxnS?;Z ds ,do.khZ izdk'k ds dkj.k fÚUtsa 

mRiUu gksrh gSaA ,d O;frdj.k iqat ds iFk esa 

,d iryh Xykl ( )1.5µ =  dh ifÍdk j[kus ij 

dsUnzh; fÚat ra=k ogk¡ foLFkkfir gks tkrk gS] tgk¡ 

igys dsUnz ls rhljk nhIr fÚUt fLFkr FkkA Xykl 

ifÍdk dh eksVkbZ Kkr dhft,A 5 

([k) rsy ds ,dleku irZ ( )1.32µ =  ls 'osr izdk'k 

vfHkyacor~ ijkofrZr gksrk gSA 6000 Å ij ,d 

O;frdj.k vf/dre vkSj 4500 Å ij ,d 

U;wure O;frdj.k gS rFkk bu nksuksa ds chp esa 

dksbZ U;wure ugha gSaA irZ dh eksVkbZ Kkr dhft,A  

5 

(x) (i) xzsfVax dh foHksnu {kerk dks mldh js[kkvksa 

dh dqy la[;k ds inksa esa O;Dr dhft,A 

xzsfVax fLFkjkad ds lkFk foHksnu {kerk fdl 

izdkj ifjofrZr gksrh gS \ 2 

(ii) izsQuy f}d fizTe rFkk ykW;M niZ.k }kjk 

izkIr fiQUtksa esa egRoiw.kZ varj crkb,A 3 
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5- fdlh ,d Hkkx dk mÙkj fyf[k, % 1×10=10 

(d) (i) Úsuy v/Z&vkorZu tksu D;k gksrs gSa \ fl¼ 

dhft, fd lHkh v/Z&vkorZu tksuksa dk 

{ks=kiQy leku gksrk gSA 1$4 

 (ii) orqZy }kjd ls izkIr ÚkmugksiQj foorZu dh 

foospuk dhft,A 5 

([k)  (i) vR;ar iryh fiQYe ls ijkofrZr ,do.khZ 

izdk'k ds fy, fouk'kh O;frdj.k dk 

izfrca/ izkIr dhft,A 5 

 (ii) pj.k lwpd rarq D;k gksrk gS \ ml vkiru 

dks.k dk O;atd izkIr dhft, ftlls 

vf/d dks.k ij vkifrr gksus ij izdk'k 

vf/iÍu inkFkZ esa viofrZr gks tk,xkA ;fn 

vf/iÍu inkFkZ dk viorZukad ØksM ds 

viorZukad ls vf/d gks] rks D;k  

gksxk \ 1$3$1 

 

 

× × × × × × × 


