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 PHE-09  

BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

December, 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 :  45=20 

(a) Explain the following terms associated with 

colour vision : hue, illuminance, and degree 

of purity.  5 

(b) Draw geometrical diagram of Young’s  

double-slit experiment and derive an 

expression for fringe width.  2+3 

(c) A wedge of angle 0·01 radian is illuminated 

by monochromatic light of wavelength  

6000 Å falling normally on it. At what 

distance from the edge of the wedge will the 

10th dark fringe be observed by reflected 

light ? 5 
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(d) The eighth boundary of a zone plate has a 

diameter of 5 mm. Where is its principal 

focal point located for light of wavelength   

5000 Å ? 5 

(e) In Fraunhofer diffraction pattern, due to a 

narrow slit, a screen is placed 2 m away 

from the lens to obtain the pattern. If the slit 

width is 0·2 mm and the first minima lies  

5 mm on either side of the central maximum, 

find the wavelength of light.     5 

(f) If the visibility in an interference pattern is 

50% and the maxima receive 30 units of 

light, how much light does the minima 

receive ?  5 

2. Answer any two parts :  25=10 

(a) Derive Snell’s law from Fermat’s principle. 5 

(b) Explain construction and working of  

Fabry-Perot Interferometer. 5 

(c) Circular fringes are observed in Michelson 

interferometer illuminated with light  

( = 5896 Å). When the path difference 

between the mirrors M1 and M2 is 0·3 cm, 

the central fringe is bright. Calculate the 

angular diameter of the 7th bright fringe.   5 
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3. Answer any two parts :  25=10 

(a) (i) Draw ray diagram for producing 

interference by division of wavefront 

using Lloyd’s single mirror. 2 

(ii) Two waves of same frequency and 

constant phase difference have 

intensities in the ratio 81 : 1. They 

produce interference fringes. Deduce 

the ratio of the maximum to minimum 

intensity.   3 

(b) A thin film of 3  10–5 cm thickness is 

illuminated by white light normal to its 

surface (r = 0). Its refractive index is 1·5.  

Of what colour will the thin film appear in 

reflected light ?   5 

(c) Show that in Newton’s Rings, the radii of the 

rings vary as the square-root of odd natural 

numbers.  5 

4. Answer any one part :  110=10 

(a) (i) Give a schematic construction of  

half-period zones on a plane wavefront. 

Also show that area of each  

half-period zone of a plane wavefront is 

equal to b, where b is distance of 

external point on the screen from 

wavefront. 3+4 

(ii) Explain Rayleigh Criterion of resolving 

power of optical instruments. 3   
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(b) (i) Explain uses of Lasers in the following 

fields :   4 

  Communication  and  Medicine  

(ii) A pulsed laser used for welding 

produces 200 W of power during 20 ms. 

Calculate the energy delivered to the 

weld. 2 

(iii) In an optical fibre, the core material 

has refractive index 1·6 and refractive 

index of clad material is 1·3. Calculate 

the value of the critical angle and 

numerical aperture. 2+2 
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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 : 45=20 

(H$) dU©-~moY go g§~Õ {ZåZ{b{IV nXm| H$mo g_PmBE : 

N>Q>m, àXr{ßV KZËd, Am¡a ewÕVm H$s H$mo{Q> &  5 

(I) `§J Ho$ {Û-aoIm{N>Ð à`moJ Ho$ {bE Á`m{_Vr` {MÌ 
Amao{IV H$s{OE Am¡a q\«$O Mm¡‹S>mB© Ho$ {bE ì`§OH$ 
ì`wËnÞ H$s{OE &  2+3 

(J) H$moU 0·01 ao{S>`Z dmbo EH$ doO H$mo b§~dV² Amn{VV 

EH$dUu àH$me, {OgH$m Va§JX¡Ü`© 6000 Å h¡, Ûmam 

àXrßV {H$`m OmVm h¡ & namd{V©V àH$me _| doO Ho$ 

{H$Zmao go {H$g Xÿar na 10dm± AXrßV q\«$O ào{jV  

hmoJm ?   5 
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(K) EH$ OmoZ n{Å>H$m H$s AmR>dt n[agr_m H$m ì`mg 5 mm 

h¡ & Va§JX¡Ü`© 5000 Å dmbo àH$me Ho$ {bE BgHo$ 

_w»` \$moH$g {~ÝXþ H$m ñWmZ {ZYm©[aV H$s{OE & 5 

(L>) EH$ nVbo aoIm{N>Ð H$m \«$mCZhm°\$a {ddV©Z n¡Q>Z© àmßV 

H$aZo H$s àm`mo{JH$ ì`dñWm _| b|g go 2 m Xÿar na 

naXm aIm h¡ & `{X aoIm{N>Ð H$s Mm¡‹S>mB© 0·2 mm h¡ 

Am¡a àW_ {ZpåZîR>, Ho$ÝÐr` C{ƒîR> Ho$ XmoZm| Amoa  

5 mm na pñWV h¡, Vmo àH$me H$m Va§JX¡Ü ©̀ kmV 

H$s{OE &   5 

(M) `{X {H$gr ì`{VH$aU n¡Q>Z© H$s Ñí`Vm 50% h¡ Am¡a 

C{ƒîR>, 30 BH$mB© àH$me àmßV H$aVm h¡, Vmo {ZpåZîR> 

{H$VZm àH$me àmßV H$aoJm ?  5 

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

(H$) \$_m© {gÕm§V Ho$ AmYma na ñZob {Z`_ ì`wËnÞ  

H$s{OE &  5 

(I) \o$~«r-noam°Q> ì`{VH$aU_mnr H$s g§aMZm Am¡a H$m`©àUmbr 

g_PmBE &  5 

(J) àH$me ( = 5896 Å) Ûmam àXrßV _mBH$bgZ 

ì`{VH$aU_mnr _| d¥ÎmmH$ma q\«$O| ào{jV hmoVr h¢ & O~ 

Xn©Um| M1 Am¡a M2 Ho$ ~rM nWm§Va 0·3 cm h¡, V~ 

Ho$ÝÐr` q\«$O XrßV hmoVm h¡ & 7d| XrßV q\«$O H$m 

H$moUr` ì`mg n[aH${bV H$s{OE &  5 
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3. {H$Ýht Xmo  ^mJm| Ho$ CÎma Xr{OE :  25=10 

(H$) (i) bm°`S> EH$b Xn©U Ûmam Va§JmJ« {d^mOZ Ho$ 
H$maU CËnÞ ì`{VH$aU Ho$ {bE {H$aU AmaoI 
Ambo{IV H$s{OE & 2 

(ii) ~am~a Amd¥{Îm Am¡a {Z`V H$bm§Va dmbr Xmo 
Va§Jm| H$s Vrd«VmAm| H$m AZwnmV 81 : 1 h¡ & `o 
Va§J| ì`{VH$aU q\«$O CËnÞ H$aVr h¡¢ & 
A{YH$V_ Am¡a Ý`yZV_ Vrd«Vm H$m AZwnmV 
{ZJ{_V H$s{OE & 3 

(I) _moQ>mB© 3  10–5 cm dmbr EH$ nVbr {\$ë_ H$s gVh 
H$mo g\o$X àH$me Ûmam CgHo$ b§~dV² (r = 0) àXrßV 
{H$`m OmVm h¡ & BgH$m AndV©Zm§H$ 1·5 h¡ & namd{V©V 
àH$me _| nVbr {\$ë_ {H$g a§J H$s {XIoJr ?   5 

(J) {gÕ H$s{OE {H$ Ý`yQ>Z db`m| H$s {ÌÁ`mE±, {df_ 
YZnyU© g§»`mAm| Ho$ dJ©_yb Ho$ g§JV n[ad{V©V hmoVr  
h¢ & 5 

4. {H$gr EH$   ^mJ H$m CÎma Xr{OE : 110=10 

(H$) (i) EH$ g_Vb Va§JmJ« na AY©-AmdV©Z OmoZ Ho$ 

{bE aoIm{MÌ Ambo{IV H$s{OE & {gÕ H$s{OE 

{H$ àË`oH$ AY©-AmdV©Z OmoZ H$m joÌ\$b b 

hmoVm h¡, Ohm± b, naXo na ~mø {~ÝXþ H$s Va§JmJ« 

go Xÿar h¡ &  3+4 

(ii) àH$m{eH$ `§Ìm| Ho$ {bE {d^oXZ j_Vm Ho$ {bE 

a¡bo {ZH$f g_PmBE &  3  
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(I) (i) {ZåZ{b{IV joÌm| _| boga Ho$ Cn`moJm| H$mo 
g_PmBE :  4 

  g§Mma Am¡a {M{H$Ëgm    

(ii) dopëS>̈J _| à`wº$ ñn§{XV boga 20 ms _| 200 W 

e{º$ CËnÞ H$aVm h¡ & doëS> H$mo Xr JB© D$Om© 

n[aH${bV H$s{OE &  2 

(iii) {H$gr àH$m{eH$ V§Vw _| H«$moS> nXmW© H$m 

AndV©Zm§H$ 1·6 h¡ Am¡a A{YnÅ>Z nXmW© H$m 

AndV©Zm§H$ 1·3 h¡ & H«$m§{VH$ H$moU Am¡a 

g§»`mË_H$ ÛmaH$ Ho$ _mZ n[aH${bV H$s{OE &  2+2  


