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 PHE-09  

BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

June, 2022 

 

PHYSICS 

PHE-09 : OPTICS 

Time : 2 hours Maximum Marks : 50 

Note :  All questions are compulsory. However, internal 

choices are given. You may use a calculator. The 

marks for each question are indicated against it. 

Symbols have their usual meanings. 

1. Answer any four parts :  45=20 

(a) In brief, explain functions of the following 

parts of human eye : 5 

(i) Sclera 

(ii) Cornea 

(iii) Ciliary Muscle 

(iv) Pupil 

(v) Aqueous humor  

(b) Derive an expression for resultant intensity 

due to superposition of two waves of same 

frequency but having constant phase 

difference.  5 
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(c) A thin convex lens of focal length 4 m and 

refractive index 1·50 rests on and in contact 

with an optical flat, and using light of 

wavelength 5460 Å, Newton’s rings are 

viewed normally by reflection. What is the 

diameter of the 5th bright ring ? 5 

(d) In an experiment, a big plane metal sheet 

has a circular aperture of diameter 1·2 mm. 

A beam of parallel light of wavelength 

 = 6000 Å is incident upon it normally. The 

shadow is cast on a screen whose distance 

can be varied continuously. Calculate the 

distance at which the aperture will transmit 

1, 2, 3 Fresnel zones.  5 

(e) A diffraction-limited laser beam ( = 6300 Å) 

of diameter 5 mm is directed at the Earth 

from a space laboratory orbiting at an 

altitude of 500 km. How large an area would 

the central beam illuminate ? 5 

(f) The sodium line at  = 5896 Å, produced in a 

low-pressure discharge, has spread in 

wavelength,  = 0·0205 Å. Calculate (i) the 

coherence length, and (ii) the line width in  

hertz. 22
2

1
=5 
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2. Answer any two parts :  25=10 

(a) For a telescope of aperture 100 cm and focal 

length 50 cm calculate the minimum angle of 

resolution and the brightness (light per unit 

area) of the central diffraction disc formed 

for a point source. Take  = 6000 Å. 2+3 

(b) A plane-polarized light is incident 

perpendicularly on a quartz plate cut with 

faces parallel to optic axis. Find the thickness 

of quartz plate, which introduces phase 

difference of 60 between e- and o-rays. 5 

(c) Describe the construction and working of 

Michelson Interferometer. 5 

3. Answer any two parts :  25=10 

(a) (i) List three differences between Biprism 

and Lloyd’s mirror fringes. 3 

(ii) A thin sheet of transparent material  

( = 1·60) is placed in the path of one of 

the interfering beams in a biprism 

experiment using sodium light,  

 = 5890 Å. The central fringe shifts to 

a position originally occupied by the 

12th bright fringe. Calculate thickness 

of the sheet. 2 

(b) Explain Stokes’ analysis of phase change on 

reflection. 5 
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(c) Light ( = 5000 Å) is incident normally on a 

thin wedge-shaped film ( = 1·5). There are 

ten bright and nine dark fringes over the 

length of the film. By how much does the 

film thickness change over this length ? 5 

4. Answer any one part :  110=10 

(a) (i) What is a zone plate ? Show that it acts 

like a converging lens. 1+4 

(ii) Write expression for intensity 

distribution in Fraunhofer pattern from 

N-identical slits. From this  show that 

for N = 2, intensity distribution is given 

by 1+2 

  I = 4A2 
2

2sin



  cos2 
 

(iii) A parallel beam of light ( = 5460 Å) is 

incident at an angle of 30 on a plane 

transmission grating which has  

6000 lines/cm. Find the highest order 

spectrum that can be observed. 2 

(b) (i) Explain the following types of lasers : 

Solid state lasers and Gas lasers with 

examples.  5 

(ii) Calculate the numerical aperture and 

acceptance  angle of an optical fibre 

from the following data : 5 

 n1 (core) = 1·55 and n2 (cladding) = 1·50  
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^m¡{VH$ {dkmZ 

nr.EM.B©.-09 : àH$m{eH$s 

g_` : 2 KÊQ>o  A{YH$V_ A§H$ : 50 

ZmoQ> :  g^r àíZ A{Zdm ©̀ h¢ & VWm{n, Am§V[aH$ {dH$ën {XE JE h¢ & 
Amn H¡$ëHw$boQ>a H$m Cn`moJ H$a gH$Vo h¢ & àË`oH$ àíZ Ho$ A§H$ 
CgHo$ gm_Zo {XE JE h¢ & àVrH$m| Ho$ AnZo gm_mÝ` AW© h¢ &  

1. {H$Ýht Mma  ^mJm| Ho$ CÎma Xr{OE : 45=20 

(H$) _Zwî` H$s Am±I Ho$ {ZåZ{b{IV ^mJm| H$s H$m`©àUmbr 
H$mo g§jon _| g_PmBE : 5 

(i) ñŠbram 

(ii) H$m°{Z©`m 

(iii) nú_m^r noer 

(iv) nwVbr 

(v) Eo{Šd`g øy_a 

(I) g_mZ Amd¥{Îm na§Vw {Z`V H$bm§Va dmbr Xmo Va§Jm| Ho$ 
AÜ`mamonU Ho$ \$bñdê$n CËnÞ n[aUm_r Va§J H$s 
Vrd«Vm H$m ì`§OH$ ì ẁËnÞ H$s{OE & 5 
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(J) \$moH$g Xÿar 4 m Am¡a AndV©Zm§H$ 1·50 dmbm EH$ 

nVbm CÎmb b|g EH$ àH$m{eH$ g_Vb na aIm h¡ 

Am¡a CgHo$ g§nH©$ _| h¡ & Va§JX¡¿ ©̀ 5460 Å dmbo 

àH$me H$m Cn`moJ H$a namdV©Z Ho$ H$maU Ý`yQ>Z db` 

ào{jV {H$E OmVo h¢ & nm±Md| XrßV db` H$m ì`mg 

{H$VZm hmoJm ?  5 

(K) EH$ à`moJ _|, YmVw H$s EH$ ~‹S>r MmXa _| 1·2 mm 

ì`mg H$m EH$ d¥ÎmmH$ma ÛmaH$ h¡ & Va§JX¡¿`©  

 = 6000 Å dmbo àH$me H$s g_m§Va {H$aU nw§O Bg 

na b§~dV² Amn{VV hmoVr h¡ & BgH$s N>m`m EH$ Eogo 

naXo na àmßV H$s OmVr h¡ {OgH$s Xÿar H$mo bJmVma 

n[ad{V©V {H$`m Om gH$Vm h¡ & dh Xÿar n[aH${bV 

H$s{OE {Og na ÛmaH$ 1, 2 Am¡a 3 \«o$Zb µOmoZ 

nmaJ{_V H$aoJm & 5 

(L>) 500 km D±$MmB© na n[aH«$_m H$a ahr A§V[ajr` 

à`moJembm go 5 mm ì`mg dmbm {ddV©Z-gr{_V boga 

{H$aU nw§O ( = 6300 Å) n¥Ïdr H$s Amoa ôOm OmVm  

h¡ & Ho$ÝÐr` {H$aU nw§O {H$VZo ~‹S>o joÌ H$mo àXrßV 

H$aoJm ?  5 

(M) Ý`yZ-Xm~ {dgO©Z Ho$ H$maÊm CËnÞ  = 5896 Å dmbr 

gmo{S>`_ aoIm H$m Va§JX¡¿ ©̀ _| {dñVma,  = 0·0205 Å 

h¡ & (i) H$bm-g§~ÕVm b§~mB©, Am¡a (ii) Hz _| aoIm H$s 

Mm¡‹S>mB© n[aH${bV H$s{OE & 22
2

1
=5 
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2. {H$Ýht Xmo  ^mJm| Ho$ CÎma Xr{OE :  25=10 

(H$) \$moH$g Xÿar 50 cm Am¡a ÛmaH$ 100 cm dmbr Xÿa~rZ 
Ho$ {bE Ý`yZV_ {d^oXZ H$moU n[aH${bV H$s{OE Am¡a 
{H$gr {~ÝXþ òmoV Ho$ {bE Bg Xÿa~rZ Ûmam CËnÞ Ho$ÝÐr` 
{ddV©Z {S>ñH$ H$s àXr{á (à{V BH$mB© joÌ\$b àH$me) 
n[aH${bV H$s{OE & 2+3 

(I) EH$ g_Vb-Y«w{dV àH$me ñ\${Q>H$ ßboQ> na b§~dV² 
Amn{VV hmoVm h¡ & ñ\${Q>H$ ßboQ> Bg àH$ma H$m h¡ {H$ 
CgHo$ \$bH$ àH$m{eH$ Aj Ho$ g_m§Va h¢ & `{X `h 
ßboQ> e- VWm o-{H$aUm| Ho$ ~rM 60 H$m H$bm A§Va 
CËnÞ H$aVm h¡ Vmo ñ\${Q>H$ ßboQ> H$s _moQ>mB© n[aH${bV 
H$s{OE & 5 

(J) _mBH$bgZ ì`{VH$aU_mnr H$s g§aMZm Am¡a  
H$m`©àUmbr H$m dU©Z H$s{OE & 5 

3. {H$Ýht Xmo  ^mJm| Ho$ CÎma Xr{OE :  25=10 

(H$) (i) {ÛH$ {àµÁ_ Am¡a bm°`S> Xn©U H$s {\«$ÝOm| _| 
{H$Ýht VrZ A§Vam| H$mo gyMr~Õ H$s{OE & 3 

(ii) {ÛH$ {àµÁ_ à`moJ _| {H$gr EH$ ì`{VH$mar {H$aU 
n§wO Ho$ nW _| nmaXeu nXmW© ( = 1·60) H$s EH$ 
nVbr MmXa aIr OmVr h¡ & à`moJ _| gmo{S>`_ 
àH$me,  = 5890 Å H$m Cn`moJ {H$`m J`m h¡ & 
Ho$ÝÐr` q\«$O {dñWm{nV hmoH$a dh ñWmZ J«hU 
H$aVr h¡ Ohm± nhbm 12dm± Xrá {\«$ÝO Wm & 
MmXa H$s _moQ>mB© n[aH${bV H$s{OE & 2 

(I) namdV©Z Ho$ H$maU CËnÞ H$bm§Va Ho$ {bE ñQ>moH²$g$ 
{díbofU g_PmBE & 5 
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(J) EH$ nVbr doO-ê$nr {\$ë_ ( = 1·5) na àH$me  
( = 5000 Å) b§~dV² Amn{VV hmoVm h¡ & {\$ë_ H$s 
b§~mB© Ho$ g§JV 10 XrßV Am¡a 9 AXrßV q\«$O| h¢ & Bg 
bå~mB© _| {\$ë_ H$s _moQ>mB© {H$VZr n[ad{V©V hmoVr h¡ ? 5 

4. {H$gr EH$   ^mJ H$m CÎma Xr{OE : 110=10 

(H$) (i) OmoZ n{Å>H$m Š`m hmoVr h¡ ? {gÕ H$s{OE {H$ `h 
EH$ A{^gmar b|g H$s ^m±{V ì`dhma H$aVr h¡ & 1+4 

(ii) N-EH$g_mZ aoIm{N>Ðm| Ûmam CËnÞ \«$mCZhm°\$a 

n¡Q>Z© _| Vrd«Vm {dVaU Ho$ {bE ì`§OH$ {b{IE & 

BgHo$ AmYma na {XImBE {H$ N = 2 Ho$ {bE 

Vrd«Vm {dVaU H$m ì`§OH$ hmoJm : 1+2 

  I = 4A2 
2

2sin



  cos2 
 

(iii) à{V cm 6000 aoImAm| dmbr g_Vb nmaJ_Z 

J«oqQ>J na g_m§Va àH$me ( = 5460 Å) {H$aU 

nw§O 30 Ho$ H$moU na Amn{VV hmoVm h¡ & ào{jV 

ñnoŠQ>́_ H$s A{YH$V_ H$mo{Q> kmV H$s{OE & 2 

(I) (i) CXmhaU Ho$ gmW {ZåZ{b{IV àH$ma Ho$ bogam| H$mo 
g_PmBE : R>mog AdñWm boga Am¡a J¡g boga & 5 

(ii) {ZåZ{b{IV Am±H$‹S>m| Ho$ AmYma na {H$gr 

àH$m{eH$ V§Vw H$m gm§p»`H$s` ÛmaH$ Am¡a 

ñdrH$aU H$moU n[aH${bV H$s{OE : 5 

 n1 (H«$moS>) = 1·55 VWm n2 (A{YnÅ>Z) = 1·50  


