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 BPHCT-137  

BACHELOR OF SCIENCE (B.Sc.) 

(BSCG)  

Term-End Examination 

December 2022 

 

BPHCT-137 : WAVES AND OPTICS 

Time : 2 hours Maximum Marks : 50 

Note :  All questions are compulsory. Internal choices are 

given. Marks allotted to each question are indicated 

against it. You may use a calculator. Symbols have 

their usual meanings.  

 

1. Attempt any five parts : 52=10 

(a) What is the distance between two 

consecutive points in same phase on a  

waveform graph of a wave called ? Show it in 

a labelled diagram. 

(b) Is it true that, in the standing wave formed 

on a string, the displacement and velocity of 

the particles of the medium (string) are zero 

at the nodes ? Justify your answer. 

(c) Plot the intensity distribution for the 

interference fringe pattern produced by two 

waves of the same frequency. 
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(d) Using sodium light of wavelength 5893 Å, 

interference fringes are formed due to 

reflection from a thin air wedge. When 

viewed perpendicularly, 20 fringes are 

observed in a distance of 2·0 cm. Calculate 

the angle of the wedge. (Take  = 1 for air) 

(e) What is the phase difference between 

secondary wavelets emanating from two 

consecutive half-period zones ? 

(f) Draw the intensity distribution curve for the 

diffraction pattern due to a straight edge.  

(g) Draw the energy level diagram for a  

four-level pumping scheme for lasers. 

(h) State the difference between Step Index 

Single Mode (SISM) and Step Index 

Multimode (SIMM) optical fibres. 

2. Attempt any two parts : 25=10 

(a) Starting from the expression for the  

steady-state amplitude of a damped forced 

oscillator 
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 show that the resonance frequency is equal 

to the natural frequency of the driven 

oscillator.  5 

(b) On the basis of Huygens’ principle, explain 

the concept of wavefront. Also, explain the 

propagation of light (electromagnetic wave) 

using the concept of wavefront. 2+3 
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(c) A beam of unpolarised light is incident on a 

polariser-analyser set-up. When the 

transmission axes of the polariser and 

analyser are parallel, the intensity of light 

emerging from the analyser is 0·4 Wm–2. 

What will the intensity of the emergent light 

be when the angle between the transmission 

axes of the polariser and analyser is 45 ? 5 

3. Attempt any two parts : 25=10 

(a) Two waves of same frequency and constant 

phase difference have intensities in the ratio 

121 : 1. When superposed, these waves 

produce interference fringes. Calculate the 

ratio of the maximum to minimum intensity. 5 

(b) A ray of light is incident on a thin film of 

thickness t and refractive index  (> 1). The 

angle of refraction for the ray is r. Obtain the 

condition for destructive interference. 5 

(c) Explain how circular fringes are formed in 

Michelson interferometer. 5 

4. Attempt any two parts : 25=10 

(a) The radius of the first half-period zone of a 

zone plate is 0·4 mm. When a light of 

wavelength 6  10–5 cm is incident on the 

zone plate, it brings the rays of light to focus 

at its brightest point. Calculate the focal 

length of the zone plate. 5 
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(b) In a double-slit diffraction set-up, the 

wavelength of light used is 6  10–5 cm, slit 

width is 0·02 mm and the spacing between 

the slits is 0·12 mm. If the distance of the 

screen from the slits is 1·25 m, calculate the 

distance between the two consecutive dark 

fringes.  5 

(c) The expression for intensity for the 

diffraction pattern of a grating having N 

slits is 
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 On the basis of the above relation, obtain the 

condition for principal maxima in the 

diffraction pattern. 5 

5. Attempt any two parts : 25=10 

(a) Laser radiation of 5000 Å wavelength is 

sustained in a cavity in which mirrors are 

separated by a distance of 25 cm. 

(i) Estimate the number of modes (n) 

sustained.  

(ii) Calculate the mode separation. 3+2 

(b) What is pulse (or modal) dispersion in optical 

fibre ? How can it be reduced by graded index 

fibre ? 2+3 

(c) Explain the operation of Ruby laser with the 

help of a schematic diagram.  5 
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 ~r.nr.EM.gr.Q>r.-137  

{dkmZ ñZmVH$ (~r.Eg.gr.) 
(~r.Eg.gr.Or.)  

gÌm§V narjm 

{Xgå~a, 2022 

 

~r.nr.EM.gr.Q>r.-137 : Va§J| Am¡a àH$m{eH$s 

g_` : 2 KÊQ>o  A{YH$V_ A§H$ : 50 

ZmoQ> : g^r àíZ A{Zdm`© h¢ & 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$moB© nm±M  ^mJ H$s{OE :  52=10 

(H$) {H$gr Va§J Ho$ Va§Jê$n J«m\$ na Xmo H«$_mJV g_H$bm 
{~ÝXþAm| Ho$ ~rM H$s Xÿar Š`m H$hbmVr h¡ ? Bgo EH$ 
Zm_m§{H$V {MÌ Ûmam {XImBE &  

(I) Š`m `h H$hZm ghr h¡ {H$ {H$gr S>moar na {Z{_©V 
AàJm_r Va§J _| {Zñn§Xm| na pñWV _mÜ`_ (S>moar) Ho$ 
H$Um| H$m {dñWmnZ Am¡a doJ H$m _mZ eyÝ` hmoVm h¡ ? 

AnZo CÎma H$s nwpîQ> H$s{OE & 

(J) g_mZ Amd¥{Îm dmbr Xmo Va§Jm| Ûmam CËnÞ ì`{VH$aU 
q\«$O n¡Q>Z© Ho$ {bE Vrd«Vm {dVaU H$m AmboI It{ME & 
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(K) Va§JX¡Ü ©̀ 5893 Å dmbo gmo{S>`_ àH$me Ho$ EH$ nVbr 
dm`w \$mZ (thin air wedge) go namdV©Z hmoZo na 
ì`{VH$aU q\«$O ~ZVo h¢ & b§~dV² XoIZo na 2.0 cm 

Xÿar _| 20 q\«$O {XImB© n‹S>Vo h¢ & \$mZ H$m H$moU 
n[aH${bV H$s{OE & (dm`w Ho$ {bE  = 1 br{OE) 

(L>) Xmo H«$_mJV AY©-AmdV©Z OmoZm| go {ZJ©V {ÛVr`H$ 
Va§{JH$mAm| Ho$ ~rM H$bm§Va H$m _mZ {H$VZm hmoVm h¡ ? 

(M) EH$ grYr H$moa Ho$ H$maU {ddV©Z n¡Q>Z© Ho$ {bE Vrd«Vm 
{dVaU dH«$ Amao{IV H$s{OE & 

(N>) bogam| Ho$ {bE Mma-ñVa n§nZ `moOZm H$m D$Om© ñVa 
AmaoI It{ME & 

(O) gmonmZ AndV©Zm§H$ EH$b-{dYm (SISM) Am¡a gmonmZ 
AndV©Zm§H$ ~hþ-{dYm (SIMM) àH$m{eH$ V§VwAm| _| 
A§Va ~VmBE & 

2. H$moB© Xmo  ^mJ H$s{OE : 25=10 

(H$) Ad_§{XV àUmo{XV Xmo{bÌ Ho$ ñWm`r-AdñWm Am`m_ 
Ho$ ì`§OH$  
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 go Ama§^ H$a {gÕ H$s{OE {H$ AZwZmX Amd¥{Îm H$m 
_mZ ào[aV Xmo{bÌ H$s àmH¥${VH$ Amd¥{Îm Ho$ ~am~a 
hmoVm h¡ & 5 

(I) hmBJoÝg {gÕm§V Ho$ AmYma na Va§JmJ« H$s AdYmaUm 
H$mo g_PmBE & Va§JmJ« H$s AdYmaUm H$m Cn`moJ H$a 
àH$me ({dÚwV²-Mw§~H$s` Va§J) Ho$ g§MaU H$s ^r 
ì`m»`m H$s{OE & 2+3 
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(J) EH$ Y«wdH$-{díbofH$ `w½_ na EH$ AY«w{dV àH$me 
{H$aU nw§O Amn{VV hmoVm h¡ & O~ Y«wdH$ Am¡a 
{díbofH$ Ho$ nmaJ_Z Aj g_m§Va h¢, Vmo {díbofH$ go 
{ZJ©V àH$me H$s Vrd«Vm 0·4 Wm–2 h¡ & O~ Y«wdH$ 
Am¡a {díbofH$ Ho$ nmaJ_Z Ajm| Ho$ ~rM H$m H$moU 
45 hmo Vmo {ZJ©V àH$me H$s Vrd«Vm {H$VZr hmoJr ? 5 

3. H$moB© Xmo  ^mJ H$s{OE :  25=10 

(H$) g_mZ Amd¥{Îm Am¡a {Z`V H$bm§Va dmbr Xmo Va§Jm| H$s 
Vrd«VmAm| H$m AZwnmV 121 : 1 h¡ & O~ BZ Va§Jm| H$mo 
AÜ`mamo{nV {H$`m OmVm h¡, Vmo ì`{VH$aU q\«$O| CËnÞ 
hmoVr h¢ & A{YH$V_ Am¡a Ý`yZV_ Vrd«VmAm| H$m 
AZwnmV n[aH${bV H$s{OE & 5 

(I) _moQ>mB© t Am¡a AndV©Zm§H$  (> 1) dmbr nVbr naV 
na àH$me H$s {H$aU Amn{VV hmoVr h¡ & {H$aU Ho$ 
{bE AndV©Z H$moU r h¡ & {dZmer ì`{VH$aU Ho$ {bE 
à{V~§Y H$m ì`§OH$ àmá H$s{OE & 5 

(J) g_PmBE {H$ _mBH$bgZ ì`{VH$aU_mnr _| dVw©b 
q\«$O| H¡$go ~ZVr h¢ & 5 

4. H$moB© Xmo  ^mJ H$s{OE :  25=10 

(H$) EH$ OmoZ-n{Å>H$m Ho$ àW_ AY©-AmdV©Z OmoZ H$s 
{ÌÁ`m 0·4 mm h¡ & O~ 6  10–5 cm Va§JX¡Ü`© 
dmbm àH$me Bg OmoZ-n{Å>H$m na Amn{VV hmoVm h¡, Vmo 
àH$me H$s {H$aU| EH$ Xrá {~ÝXþ na \$moH${gV hmoVr  
h¢ & OmoZ-n{Å>H$m H$s \$moH$g Xÿar n[aH${bV H$s{OE & 5 
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(I) EH$ {Û-aoIm{N>Ð {ddV©Z ì`dñWm _| à`wº$ àH$me H$m 
Va§JX¡Ü ©̀ 6  10–5 cm, aoIm{N>Ð Mm¡‹S>mB© 0·02 mm 

VWm aoIm{N>Ðm| Ho$ ~rM H$s Xÿar 0·12 mm h¡ & `{X 
aoIm{N>Ðm| go naXo H$s Xÿar 1·25 m h¡, Vmo Xmo H«$_mJV 
AXrßV q\«$Om| Ho$ ~rM H$s Xÿar n[aH${bV H$s{OE & 5 

(J) N aoIm{N>Ðm| dmbr J«oqQ>J Ho$ {ddV©Z n¡Q>Z© _| Vrd«Vm 
H$m ì`§OH$ h¡ :  
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 Cn`w©º$ g§~§Y Ho$ AmYma na {ddV©Z n¡Q>Z© _| _w»` 
C{ƒîR>m| Ho$ {bE à{V~§Y àmá H$s{OE & 5 

5. H$moB© Xmo  ^mJ H$s{OE :  25=10 

(H$) EH$ H$moQ>a _|, {OgHo$ Xn©Um| H$mo 25 cm H$s Xÿar na 
aIm J`m h¡, 5000 Å Va§JX¡Ü`© H$m boga {d{H$aU 
à{Vnm{bV hmoVm h¡ &   
(i) {dYmAm| H$s g§»`m (n) H$m _mZ AZw_m{ZV 

H$s{OE &  
(ii) {dYm-n¥WŠH$aU n[aH${bV H$s{OE & 3+2  

(I) àH$m{eH$ V§Vw _| ñn§X (`m _moS>b) n[ajonU Š`m hmoVm  
h¡ ? H«${_H$ AndV©Zm§H$ V§Vw H$m Cn`moJ H$a Bgo {H$g 
àH$ma H$_ {H$`m OmVm h¡ ? 2+3 

(J) ì`dñWm {MÌ H$s ghm`Vm go _m{UŠ` boga H$m 
àMmbZ g_PmBE & 5 


