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 PHE-09  

BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

June, 2021 

PHYSICS 

PHE-09 : 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 may use calculator. 

Symbols have their usual meanings. 

1. Answer any three parts :  35=15 

(a) Define hue and illuminance. Explain colour 

blindness.  2+3 

(b) State Malus Law. Unpolarised light is 

incident on two polarising sheets placed one 

over the other. If the intensity of light finally 

transmitted is one-fourth of the intensity of 

the incident light, calculate the angle 

between the transmission axes of the 

polarising sheets. 

(c) Newton’s rings are formed in reflected light 

with light of  = 6000 Å with a liquid 

between the plane and curved surfaces. If 

diameter of 4th bright ring is 0·2 cm and 

radius of curved surface is 50 cm, calculate 

the refractive index of the liquid. 
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(d) Distinguish between Fresnel and Fraunhofer 

class of diffraction. 

(e) List three prerequisites for a laser’s 

operation. Explain how population inversion 

is achieved. 

2. Answer any one part : 15=5 

(a) Deduce the laws of reflection using Fermat’s 

principle. 

(b) What are o- and e-waves ? If refractive 

indices of o- and e-waves are 1·6 and 1·55 

respectively, calculate the thickness of a 

quarter wave-plate for light of wavelength 

5480 Å. 2+3 

3. Answer any one part : 110=10 

(a) Show that the resultant intensity due to 

superposition of two waves of same 

frequency but having constant phase 

difference () is given by  

 I = I1 + I2 + 2 21 II cos  

Further show that 
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 Two waves of same frequency and constant 

phase difference have intensities in the ratio 

25 : 1. They produce interference pattern. 

Deduce the ratio of the maximum to 

minimum intensity in this pattern. 5+3+2   
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(b) Describe a method for determining the 

difference in wavelength, when source of 

light has two wavelengths 1 and 2 which 

are very close to each other, using Michelson 

interferometer. Derive the expression for the 

difference in wavelength for 1 > 2. 5+5 

 

4. Answer any two parts : 25=10 

(a) 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  is incident on it normally. The 

shadow is cast on a screen whose distance 

from the aperture can be varied 

continuously. Calculate the distance at 

which the aperture will transmit 1, 2 and 3 

Fresnel zones. 

(b) A ruled grating has 15000 lines per inch. 

Calculate the angles of diffraction for violet 

( = 4000 Å) and red ( = 8000 Å) colours in 

the first order of spectrum.   

(c) Define resolution limit and resolving power. 

With help of a diagram, explain Rayleigh’s 

criterion for resolution of two optical sources. 
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5. Answer any two parts : 25=10 

(a) How is a hologram different from an 

ordinary photograph ? If the angle 

subtended at the hologram by  the signal 

and the reference beam is 15, what is the 

spacing of the fringes provided the 

wavelength is 492 nm. 

(b) If light of 660 nm wavelength has a wave 

train 20 long, what is its (i) coherence 

length, and (ii) coherence time ?    

(c) Explain the differences between the step 

index and gradient index fibres with the 

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

1. {H$Ýht VrZ  ^mJm| Ho$ CÎma Xr{OE :  35=15 

(H$) N>Q>m Am¡a àXr{ßV KZËd H$mo n[a^m{fV H$s{OE & 
dUm©ÝYVm H$mo g_PmBE & 2+3 

(I) _obg {Z`_ H$m H$WZ {b{IE & AY«w{dV àH$me  
EH$-Xÿgao Ho$ D$na aIr Xmo Y«wdH$ MmXam| na Amn{VV 
hmoVm h¡ & `{X A§VV: nmaJV àH$me H$s Vrd«Vm 
Amn{VV àH$me H$s Vrd«Vm H$s EH$-Mm¡WmB© ah OmVr h¡, 
Vmo Y«wdH$ MmXam| Ho$ nmaJ_Z Ajm| Ho$ ~rM H$m H$moU 
n[aH${bV H$s{OE &   

(J) g_Vb n¥îR> Am¡a dH«$ n¥îR> Ho$ ~rM EH$ Ðd aI H$a  
 = 6000 Å dmbo namd{V©V àH$me Ho$ H$maU Ý`yQ>Z 
db` àmßV {H$E OmVo h¢ & `{X Mm¡Wo XrßV db` H$m 
ì`mg 0·2 cm h¡ Am¡a dH«$ n¥îR> H$s {ÌÁ`m 50 cm h¡, 
Vmo Ðd H$m AndV©Zm§H$ n[aH${bV H$s{OE & 
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(K) \«o$Zb Am¡a \«$mCZhmo\$a {ddV©Zm| _| A§Va ñnï> H$s{OE & 

(L>) boga àMmbZ Ho$ {bE VrZ nydm©nojmE± gyMr~Õ  
H$s{OE & g_PmBE {H$ OZg§»`m àVrnZ {H$g àH$ma 
àmßV {H$`m OmVm h¡ & 

2. {H$gr EH$  ^mJ H$m CÎma Xr{OE : 15=5 

(H$) µ\$_m© {gÕm§V H$m Cn`moJ H$a namdV©Z Ho$ {Z`_ ì ẁËnÞ 
H$s{OE & 

(I) o- VWm e-Va§J| Š`m hmoVr h¢ ? `{X o- VWm e-Va§Jm| Ho$ 
AndV©Zm§H$ H«$_e: 1·6 VWm 1·55 h¢, Vmo Va§JX¡Ü ©̀ 
5480 Å dmbo àH$me Ho$ {bE MVwWmªe Va§J-n{Å>H$m H$s 
_moQ>mB© n[aH${bV H$s{OE & 2+3 

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

(H$) {gÕ H$s{OE {H$ g_mZ Amd¥{Îm na§Vw {Z`V H$bm§Va () 

dmbo Xmo Va§Jm| Ho$ AÜ`mamonU Ho$ \$bñdê$n CËnÞ 

n[aUm_r Va§J H$s Vrd«Vm H$m ì`§OH$ h¡ :  

 I = I1 + I2 + 2 21 II cos  

 gmW hr, `h ^r {gÕ H$s{OE {H$  
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 g_mZ Amd¥{Îm Am¡a {Z`V H$bm§Va dmbr Xmo Va§Jm| H$s 
Vrd«VmAm| H$m AZwnmV 25 : 1 h¡ & BZ Va§Jm| Ûmam 
ì`{VH$aU n¡Q>Z© CËnÞ hmoVm h¡ & Bg n¡Q>Z© _| A{YH$V_ 
Am¡a Ý`yZV_ Vrd«VmAm| H$m AZwnmV ì`wËnÞ H$s{OE &  

  5+3+2  
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(I) O~ àH$me òmoV Ûmam Xmo {ZH$Q>dVu _mZm| dmbo Va§JX¡Ü ©̀ 

1 VWm 2 CËg{O©V hmoVo h¢, Vmo BZ Va§JX¡Ü`m] Ho$ _mZm| 

_| A§Va _mBHo$ëgZ ì`{VH$aU_mnr H$m Cn`moJ H$a 

{H$g àH$ma {ZYm©[aV {H$`m OmVm h¡, dU©Z H$s{OE &  

1 > 2 Ho$ {bE Va§JX¡Ü`© Ho$ _mZ _| A§Va H$m ì`§OH$ 

ì`wËnÞ H$s{OE & 5+5 

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

(H$) EH$ à`moJ _|, YmVw H$s EH$ ~‹S>r g_Vb MmXa _| EH$ 

d¥Îmr` ÛmaH$ h¡ {OgH$m ì`mg 1·2 mm h¡ &  

 = 6000 Å Va§JX¡Ü`© dmbo àH$me Ho$ g_m§Va 

{H$aUnw§O, ÛmaH$ na b§~dV² Amn{VV hmoVm h¡ & BgH$s 

N>m`m EH$ Eogo naXo na n‹S>Vr h¡ {OgH$s ÛmaH$ go Xÿar 

_| bJmVma n[adV©Z {H$`m Om gH$Vm h¡ & dh Xÿar 

n[aH${bV H$s{OE {Og na ÛmaH$ 1, 2 VWm 3 \«o$Zb 

OmoZ g§M[aV hmoZo XoJm & 

(I) EH$ aoIm§{H$V J«oqQ>J _| à{V B§M 15000 aoImE± h¢ & 

ñnoŠQ>́_ Ho$ àW_ H$mo{Q> _| ~¢JZr ( = 4000 Å) Am¡a 

bmb ( = 8000 Å) a§Jm| Ho$ {bE {ddV©Z H$moU 

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

(J) {d^oXZ gr_m VWm {d^oXZ j_Vm H$mo n[a^m{fV  

H$s{OE & {MÌ H$s ghm`Vm go Xmo àH$m{eH$ òmoVm| Ho$ 

{d^oXZ Ho$ {bE a¡bo {ZH$f g_PmBE & 
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5. {H$Ýht Xmo  ^mJm| Ho$ CÎma Xr{OE : 25=10 

(H$) hmobmoJ«m_, gm_mÝ` µ\$moQ>moJ«m\$ go {H$g àH$ma {^Þ hmoVm 

h¡ ? `{X {g½Zb Am¡a g§X^© {H$aUnw§O Ûmam hmobmoJ«m_ na 

A§V[aV H$moU 15 hmo, Vmo {\«$ÝOm| H$m A§Vamb Š`m 

hmoJm `{X Va§JX¡Ü`© H$m _mZ 492 nm h¡ & 

(I) `{X 660 nm Va§JX¡Ü ©̀ dmbo àH$me H$s Va§Jmd{b  

20 b§~r hmo, Vmo CgH$s (i) H$bm g§~ÕVm b§~mB© Am¡a 

(ii) H$bm g§~ÕVm g_` Š`m hmoJm ? 

(J) {MÌm| H$s ghm`Vm go MaU-gyMH$ V§Vw Am¡a  

àdUVm-gyMH$ V§Vw _| A§Va g_PmBE & 

 

 


