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BPHCT-137 : WAVES AND OPTICS 
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Note : (i) All questions are compulsory. 

However, internal choices are given.  

 (ii) The marks of each question are 

indicated against it. 

 (iii) You can use calculators. 

 (iv) Symbols have their usual meaning. 
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1. Answer any two parts : 2×5=10 

(a) 65 tuning forks are arranged in 

increasing order of their frequency and 

any two successive forks produce 4 

beats per second when sounded 

together. Calculate the frequency of 

first tuning fork if the frequency of the 

last tuning fork is twice of it. 

(b) On a Sitar string of length 1.0 m, 

fundamental mode and next two 

harmonics of a standing wave are 

generated. Calculate the frequencies of 

these modes. Take speed of waves on 

the string as 
3 –12·5 10 ms . 
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(c) What is a Nicol prism ? Discuss how 

linearly polarized light is obtained 

using a Nicol Prism. 

2. Answer any two parts : 2×5=10 

(a) Discuss the conditions under which 

fringes of equal inclination and equal 

thickness are obtained. 

(b) With the help of a line diagram, discuss 

the working of Michelson 

interferometer. 

(c) It two waves having equal frequencies 

and constant phase difference are 

travelling in the same direction, show 
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that when they superpose, the intensity 

of the resultant wave in given by : 

    
2 2
1 2 1 2I 2 cosa a a a     

 where 1a  and 2a  are amplitudes of the 

constituent waves and  is the phase 

difference. 5 

3. Answer any two parts : 2×5=10 

(a) Discuss the uses of lasers in basic 

research and environmental 

monitoring.  

(b) The velocity of light in the core of a step 

index fibre is 
8 12 10 ms  and critical 

angle is 80º. Calculate the Numerical 

Aperture (NA) and acceptance angle for 
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the fibre in air. Consider velocity of 

light in air to be 
8 13 10 ms .  

(c) What do you understand by population 

inversion ? Discuss its role in operation 

of lasers.   

4. Answer any two parts : 2×5=10 

(a) Consider a diffraction grating with 

15000 lines per inch. Calculate the 

angular separation of 1D  and 2D  lines 

of sodium in the 2nd order. Given : 

D D1 2
6Å    . 
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(b) Starting from the expression for the 

amplitude 1E  of electric field produced 

by one of the slits at a point P  

1

sin
E A cos ( – )t

 
    

 

 where 
sinb 

 


 

 obtain the expression for intensity of 

double slit diffraction pattern. Identify 

the interference and diffraction terms. 5 

(c) In the experimental setup for obtaining 

Fraunhofer diffraction pattern of a 

vertical slit, consider that the slit width 

b has values b = 10, 4 and . 

Calculate the spread of the central 

maximum for each value of slit width.  
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5. Answer any two parts : 2×5=10 

(a) A thin glass sheet of refractive index () 

1.6 is introduced normally in the path of 

one of the two interfering waves. The 

central bright fringe is observed to shift 

to the position originally occupied by 

the eight bright fringes. The source of 

light is monochromatic and emits light 

of wavelength 6000Å. Determine the 

thickness of the glass sheet.   

(b) Depict refractive index profiles of step 

index multimode and graded index 

multimode optical fibres. Also plot 

propagating modes for these fibers.  
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(c) The first order principal maximum of 

light of wavelength 656 nm is at  = 18º 

for a particular grating.  

(i) Calculate the slit spacing of the 

grating.  

(ii) Using the same grating, the first-

order principal maximum of 

another source of light is observed 

at  = 15·7º. What is the 

wavelength of light ?   
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foKku Lukrd (ch- ,l- lh- th-@ 

ch- ,l- lh- ,e-) 

l=kar ijh{kk  

twu] 2026 

ch-ih-,p-lh-Vh-&137 % rjaxksa ,oa izdkf'kdh 

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

uksV % (i) lHkh iz'u vfuok;Z gSa ysfdu vkarfjd fodYi fn, 

x, gSaA  

 (ii) izR;sd iz'u ds vad mlds lkeus fn, x, gSaA 

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

 (iv) izrhdksa ds vFkZ lkekU; gSaA 
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1- fdUgha nks Hkkxksa ds mÙkj nhft, % 2×5=10 

(d) 65 Lofj= f}Hkqtksa dks c<+rh gqbZ vko`fÙk ds vuqlkj 

yxk;k x;k gSA ,d lkFk ctkus ij fdUgha nks 

mÙkjksÙkj f}Hkqtksa }kjk izfr lsdaM 4 foLiUn tfur gksrs 

gSaA izFke f}Hkqt dh vko`fÙk ifjdfYkr dhft, 

tcfd vfUre f}Hkqt dh vko`fÙk izFke f}Hkqt dh 

vko`fÙk ls nks xquh gSA 

([k) 1.0 m yEch flrkj dh rkj ij mRiUu vizxkeh 

rjaxksa dh ewy fo/kk rFkk vxyh nks laukfn;ksa dh 

vko`fÙk;k¡ ifjdfYkr dhft,A fn;k gS % rkj ij rjax 

ds osx dk eku 
3 –12·5 10 ms A 

(x) fudkWy fizTe D;k gksrk gS \ foospuk dhft, fd 

blds mi;ksx }kjk jSf[kdr% /kzqfor izdk'k fdl 

izdkj izkIr fd;k tkrk gSA 
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2- fdUgha nks Hkkxksa ds mÙkj fyf[k, % 2×5=10 

(d) leku >qdko ,oa leku eksVkbZ dh ¥Ýtksa dks izkIr 

djus ds fy, yxus okys izfrcU/kksa dh ppkZ dhft,A 

([k) mi;qDr js[kkfp= dh lgk;rk ls ekbdYlu 

O;frdj.kekih dh dk;Ziz.kkyh dh ppkZ dhft,A 

(x) ;fn leku vko`fÙk rFkk fu;r dykarj dh nks rjaxsa 

,d gh fn'kk esa lapfjr gks jgh gSa rks fl¼ dhft, fd 

buds v/;kjksi.k ls izkIr ifj.kkeh rjax dh rhozrk 

dk O;atd fuEuor~ gksxk % 

2 2
1 2 1 2I 2 cosa a a a     

 tgk¡ 1a
 
rFkk 2a

 
bu rjaxksa ds vk;ke gSa rFkk  

 fu;r dykarj gSA 

3- fdUgha nks Hkkxksa ds mÙkj fyf[k, % 2×5=10 

(d) ewyHkwr vuqla/kku rFkk i;kZoj.k fuxjkuh esa ystlZ ds 

D;k mi;ksx gksrs gSa \ ppkZ dhft,A 
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([k) lksiku rarq ds dksj esa izdk'k dh pky dk eku 

8 12 10 ms
 
gS rFkk Økafrd dks.k 80° gSA buds 

lanHkZ esa ok;q esa lkaf[;dh }kjd (NA) rFkk xzkgh 

dks.k ifjdfyr dhft,A ok;q esa izdk'k dk osx 

8 13 10 ms
 
yhft,A 

(x) tula[;k izfrykseu ls vki D;k le>rs gSa \  

bldk jksy yslj dh dk;Ziz.kkyh esa D;k egRo j[krk 

gS \ 

4- fdUgha nks Hkkxksa ds mÙkj fyf[k, % 2×5=10 

(d) 15000 ykbu izfr bap dh foorZu xzsfVax dh dYiuk 

dhft,A lksfM;e dh f}rh; dksfV esa izkIr 1D
 
rFkk 

2D
 
js[kkvksa ds e/; dks.kh; nwjh Kkr dhft,A 

 fn;k gS %    D D1 2
6Å.  
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([k) fcUnq P  ij ,d js[kkfNæ }kjk mRiUu fo|qr~ {ks= ds 

vk;ke 1E ds fuEufyf[kr O;atd 

1

sin
E A cos ( – )t

 
    

 

 tgk¡ 
sinb 

 


 gS 

 dk mi;ksx dj f}js[kkfNæ foorZu dh rhozrk dk 

O;atd izkIr dhft,A blesa O;frdj.k vkSj foorZu 

inksa dks bafxr dhft,A 

(x) ,d m/okZ/kj js[kkfNæ dk ÝkmugkWQj foorZu iSVuZ 

izkIr djus dh izk;ksfxd O;oLFkk esa eku yhft, fd 

js[kkfNæ dh pkSM+kbZ b dk eku b = 10, 4 vkSj  

gSA js[kkfNæ pkSM+kbZ ds izR;sd eku ds fy, dsafæ; 

mfPp"B dh pkSM+kbZ ifjdfyr dhft,A  2×5=10 
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5- fdUgha nks Hkkxksa ds mÙkj fyf[k, % 2×5=10 

(d) viorZukad () 1.6 dh ,d iryh dk¡p dh 'khV 

dks yacor :i ls O;frdkjh rjaxksa esas ls ,d ds iFk ds 

yacor~ j[kk tkrk gSA izdk'k dk òksr ,do.khZ gS vkSj og 

rjaxnS?;Z 6000 Å dk izdk'k mRlftZr djrk gSA ;g ns[kk 

tkrk gS fd foLFkkiu ds ckn dsafæ; fÝat dh fLFkfr og 

gksrh gS ftl ij izkjaHk esa vkB nhIr fÝatsa FkhA dk¡p dh 

'khV dh eksVkbZ fu/kkZfjr dhft,A 

([k) cgq&fo/kk rFkk Øfed cgq&fo/kk izdk'kh; lksiku rarq 

dh viorZukad ifjPNsfn dk js[kkafdr dhft,A 

lapfjr fo/kkvksa dks Hkh js[kkafdr dhft,A  

(x) fdlh xzsfVax ds fy, rjaxnS?;Z 656 nm okys izdk'k 

dk izFke dksfV eq[; mfPp"B dk LFkku = 18º ij 

gSA  

(i) xzsfVax ds nks js[kkfNæksa ds chp dh nwjh 

ifjdfyr dhft,A  
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(ii)  blh xzsfVax dk mi;ksx djus ij ,d vU; 

izdk'k òksr ds fy, izFke dksfV eq[; mfPp"B 

dk LFkku = 15.7º ij gSA bl izdk'k ds 

rjaxnS?;Z dk eku ifjdfyr dhft,A 

× × × × × 

 

 

 

 

 

 

 

 

 

 

 

 


