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BACHELOR OF SCIENCE (GENERAL) 
(BSCG)  

Term-End Examination 
December, 2024 

BPHCT-137 : WAVES AND OPTICS 

Time : 2 Hours     Maximum Marks : 50 

Note : (i) All questions are compulsory, but 

internal choices are given. 

 (ii) Marks are indicated against each 

question. 

 (iii)  You may use a calculator. 

 (iv) Symbols have their usual meanings. 

1. Answer any two parts : 2×5=10 

(a) Write Maxwell’s equations for free space 

and use these to show that wave equation 
for electric field is : 
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(b) State Huygens’ principle and write down 

the properties of wavefronts. 

(c) Two waves of same frequency and constant 

phase difference have intensities in the 

ratio 81 : 1. On superposition, these waves 

produce interference fringes. Calculate the 

ratio of the maximum and minimum 

intensities.  

2. Answer any two parts : 2×5=10 

(a) If the light of 6000 Å has a wave train 20 λ 

long, calculate its coherence length and 

coherence time. 5 

(b) What is a 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 

A–202/BPHCT–137   



 [ 3 ] BPHCT–137 

the refractive index of the cladding is 

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

(c) Describe how Michelson interferometer is 

used to determine the difference in the 

wavelengths of the doublet emitted by 

sodium.  5 

3. Answer any one part : 1×10=10 

(a) (i) Discuss spatial evolution of Fresnel 

diffraction pattern to Fraunhoffer 

diffraction pattern.  3 

 (ii) Show that a zone plate acts like a 

multi-foci converging lens. 5 

(iii) Depict plot of intensity distribution of 

Fresnel diffraction pattern of a 

straight edge.  2 
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(b) (i) Newton’s rings are formed in reflected 
light of wavelength 5800 × 10–8 cm 

with a liquid between the plane and 
curved surfaces. The diameter of the 
fifth ring is 0.3 cm and the radius  

of curvature of the curved surface is 
100 cm. Calculate the refractive index 
of the liquid if the ring is bright.  5 

(ii) A film of refractive index 1.55 and 

thickness 0.25 mm is introduced in the 
path of one of the interfering beams  in 

a Michelson interferometer. As a 
result, 500 dark fringes sweep across 
the field. Calculate the wavelength of 
light used.  5 

4. Answer any two parts : 2×5=10 

(a) State the salient features of observed 
pattern and intensity distribution pattern 

of a Fraunhoffer diffraction of a single 
vertical slit from a point source. 5 
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(b) Name the three components of a laser 

required for its operation. Discuss the 

feedback mechanism used for obtaining 

coherent laser beam. 1+4 

(c) (i) Depict propagation modes and 

refractive index profiles of step-index 

optical fibres. 3 

(ii) What do you understand by the term 

temporal coherence ? 2    

5. Answer any two parts : 2×5=10 

(a) What is birefringence ? Discuss how a 

calcite crystal is used to polarise light.  1+4 

(b) The wavelength of the standing wave on a 

guitar string vibrating in its fundamental 

mode is 2 m. If the speed of wave on the 

string is 400 1ms− , what is the frequency of 

the second overtone ? 5 
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(c) A straight edge is illuminated by a narrow 

slit source kept at a distance of 15 cm. 

Calculate the distance between the first 

and second dark bands of the diffraction 

pattern on a screen kept at a distance of 

1.0 m from the edge. Take the value of 

wavelengths, 56 10 cm−λ = × .  5 
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      BPHCT–137 

foKku Lukrd (lkekU;) (ch- ,l&lh- th-) 

l=kkar ijh{kk 

fnlEcj] 2024 
ch-ih-,p-lh-Vh--137 % rjaxsa ,oa izdkf'kdh 

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

uk sV % (i) lHkh iz'u vfuok;Z gSa] ysfdu vkUrfjd 
fodYi fn, x, gSaA  

 (ii) lHkh iz'uksa ds vad muds lkeus fn, x, gSaA 

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

 (iv) lHkh izrhdksa ds vFkZ lkekU; gSaA 

1- fdUgha nks Hkkxksa ds mÙkj nhft, % 2×5=10 

(d) eqDr vkdk'k ds fy, eSDlosy lehdj.k fyf[k, 

rFkk buds mi;ksx ls n'kkZb, fd fo|qr {ks=k 

lfn'k ds fy, fuEufyf[kr lehdj.k ekU; gS % 
→

→ → ∂
∇ = µ ε
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([k) gkbxsUl fl¼kUr fyf[k, rFkk rjaxkxzksa ds xq.k/eZ 

crkb,A 
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(x) ,dleku vko`fÙk vkSj fu;r dykarj dh nks rjaxksa 

dh rhozrkvksa dk vuqikr 81 : 1 gSA bu rjaxksa ds 

vè;kjksi.k ls izkIr O;frdj.k fÚatksa dh 

vf/dre rFkk U;wure rhozrkvksa dk vuqikr 

ifjdfyr dhft,A 

2- fdUgha nks Hkkxksa ds mÙkj nhft, % 2×5=10 

(d) ;fn 6000 Å ds izdk'k esa 20 λ yach rjaxkoyh 

gS] rks bldh dyk lac¼rk yackbZ vkSj dyk 

lac¼rk le; ifjdfyr dhft,A 5 

([k) lksiku viorZukad rarq D;k gksrk gS \ ml vkiru 

dks.k dk O;atd O;qRiUu dhft, ftlls vf/d 

dks.k ij vkifrr gksus ij izdk'k ifjfu/ku inkFkZ 

esa viofrZr gks tk,xkA ;fn ifjfu/ku inkFkZ dk 

viorZukad] ØksM ds inkFkZ ls vf/d gks] rks D;k 

gksxk \    1+3+1 
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(x) ekbdsYlu O;frdj.kekih }kjk lksfM;e ls 

mRlftZr rjaxnS?;Z f}d ds rjaxnS?;Z ekuksa esa vUrj 

dSls fu/kZfjr djrs gSa] bldh foospuk dhft,A 5 

3- fdlh ,d Hkkx dk mÙkj nhft, % 1×10=10 

(d) (i) Úsuy foorZu iSVuZ ds ÚkmugkWiQj foorZu 

iSVuZ ds :i esa vkdk'kh; fodkl dh ppkZ 

dhft,A 3 

 (ii) fl¼ dhft, fd tksu ifÍdk cgq&iQksdlh; 

vfHklkjh ysal dh rjg O;ogkj djrh gSA 5 

 (iii) ½tq dksj ls izkIr Úsuy foorZu iSVuZ dk 

rhozrk forj.k vkjsf[kr dhft,A 2 

([k) (i)  lery i`"B vkSj oØ i`"B ds chp ,d nzo 

j[kdj −× 85800 10 cm  rjaxnS?;Z okys 

ijkofrZr izdk'k esa U;wVu oy; cus gSaA 

ik¡posa oy; dk O;kl 0-3 cm gS vkSj oØ 
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i`"B dh oØrk f=kT;k 100 cm gSA ;fn 

oy; nhIr oy; gks] rks nzo dk viorZukad 

ifjdfyr dhft,A 5  

(ii) ekbdsYlu O;frdj.kekih ds ,d O;frdj.k 

fdj.kiqat ds iFk esa 0-25 mm eksVh rFkk 

1-55 viorZukad okyh ,d fiQYe j[k nh 

tkrh gSA blds dkj.k n`'; {ks=k ls 500 

vnhIr fÚatsa xqtjrh gSaA iz;qDr izdk'k dk 

rjaxnS?;Z ifjdfyr dhft,A 5 

4- fdUgha nks iz'uksa ds mÙkj nhft, % 2×5=10 

(d) ,d fcUnq lzksr ls mRlftZr ,oa ,dy ÅèokZ/j 

js[kk fNnz ij vkifrr rjaxksa ds izsf{kr ÚkmugkWiQj 

foorZu iSVuZ rFkk rhozrk forj.k dh eq[; 

fo'ks"krk,¡ crkb,A 5 
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([k) yslj ds izpkyu ds fy, vko';d rhu ?kVdksa 

ds uke fyf[k, rFkk dyk lac¼ izdk'k 

fdj.kiqat izkIr djus ds fy, iz;qDr iquHkZj.k 

fØ;kfof/ dh ppkZ dhft,A 1+4 

(x) (i) lksiku viorZukad rarq esa lapj.k fo/kvksa 

vkSj viorZukad dk forj.k izkys[k vkjsf[kr 

dhft,A 3 

(ii) dkfyd dyk lac¼rk ls vki D;k le>rs 

gSa \ 2 

5- fdUgha nks Hkkxksa ds mÙkj nhft, % 2×5=10 

(d) f}viorZu D;k gksrk gS \ foospuk dhft, fd 

dSYlkbV fØLVy fdl izdkj izdk'k dks /qzfor 

djrk gSA 1+4 

([k) vius ewy Lo:i esa daiu djrs gq, fxVkj ds 

rkj ij vizxkeh rjax dk rjaxnS?;Z 2 m gSA ;fn 

rkj ij rjax dh pky −1400 ms  gS] rks blds 

f}rh; vf/Loj dh vko`fÙk D;k gS \  5 
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(x) ,d lh/h dksj dks mlls 15 cm nwj j[ks ,d 

js[kkfNnz lzksr }kjk iznhIr fd;k tkrk gSA dksj ls 

1.0 m nwj j[ks ,d ijns ij mRiUu foorZu  

iSVuZ ds izFke vkSj f}rh; vnhIr cSaMksa ds  

chp dh nwjh ifjdfyr dhft,A rjaxnS?;Z] 

−λ = × 56 10 cm  eku ysaA 5 
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