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BACHELOR OF SCIENCE  

(BSCG) 
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June, 2025 

BPHCT-137 : WAVES AND OPTICS  

Time : 2 Hours  Maximum Marks : 50 

Note : All questions are compulsory. However, 

internal choices are given. Marks for each 

question are indicated against it. 

Symbols have their usual meanings. You 

can use a calculator. 

1. Answer any five parts : 2×5=10 

 (a) State characteristic properties of a 

graded index multimode fiber. 
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 (b) How is holography different from a 

photography? 

 (c) List three essential components 

required for laser operation. 

 (d) Draw intensity distribution of (i) single 

slit and (ii) double slit diffraction 

patterns. 

 (e) When one mirror of a Michelson 

interferometer is moved by a distance 

of 0.0112 cm, 400 fringes are seen to 

cross the field of view. Calculate the 

wavelength of light. 

 (f) Monochromatic light passes through 

two narrow slits 0.40 mm apart. The 

third order bright fringe in the 

interference pattern obtained on a 

screen placed 0.8 m from the slit is  

3.6 mm from the centre of the central 

maximum. Calculate wavelength of 

light. 
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 (g) Define birefringence. Give one example 

of a birefringence material. 

 (h) The intensity level of sound at a place 

is 40 dB. Calculate intensity of sound. 

Take threshold of hearing as 

1×10–12 Wm–2. 

2. Answer any two parts : 2×5=10 

 (a) Write the expression for speed of sound 

in air proposed by Newton. Write the 

discrepancy in this formula. How 

Laplace corrected the Newton’s  

formula ? 1+2+2 

 (b) A train whistle generates sound waves 

of frequency 480 Hz. If you are 

standing on the platform and the train 

moves towards you at 30 ms–1, what 

frequency will you hear ? Take the 

speed of sound to be 340 ms–1.  
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 (c) Consider a string of length L stretched 

between two fixed ends. A standing 

wave is generated on the string due to 

superposition.  Obtain an expression 

for the fundamental frequency of the 

standing wave.  

3. Answer any two parts : 2×5=10 

 (a) Two waves of equal frequency and 

having constant phase difference   

while travelling in the same direction 

are superposed. Show that intensity of 

the resultant wave is given by  

  2 2
1 2 1 2I 2a a a a cos   

  where a1 and a2 are amplitudes of these 

waves. 

 (b) Newton’s rings arrangement is used 

with a source emitting two  

wavelengths : 

                        1 = 5.4 × 10–5 cm  

  and                2 = 4.5 × 10–5 cm 
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  It is found that nth  dark ring due to 1 

coincides with (n + 1)th  dark ring due 

to 2. If the radius of curvature of the 

curved surface is 100 cm, find the 

diameter of the nth dark ring for 1. 

 (c) Discuss the working of Michelson 

interferometer with the help of an 

appropriate line diagram. 

4. Answer any two parts : 2×5=10 

 (a)  What is Nicol prism ? Discuss how 

linearly polarized light  is obtained 

using a Nicol prism. 

 (b) Show that a zone plate acts like a 

converging lens. 

 (c) Calculate the maximum number of 

principal maxima that can be formed 

with a grating having 6250 lines per 

inch for  light of wavelength 5000 Å. 

5. Answer any two parts : 2×5=10  

 (a) State the salient features of single slit 

diffraction pattern. In the diffraction 
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pattern of a vertical slit of width  

0.3 mm obtained on a screen at a 

distance of 30 cm, determine the angle 

and position of 1st, 2nd and 3rd 

minima. Take  = 6000 Å. 

 (b) With the help of a labelled diagram, 

explain the working of He–Ne laser. 

 (c) Discuss the applications of lasers in 

communication and research. 
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 BPHCT–137 

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

l=kar ijh{kk  

twu] 2025 

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

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

uksV % lHkh iz'u vfuok;Z gSaA ;|fi vkUrfjd fodYi fn, x, 

gSaA izR;sd iz'u ds vad mlds lkeus fn, x, gSaA izrhdksa 

ds vius lkekU; vFkZ gSaA vki dSYdqysVj dk mi;ksx dj 

ldrs gSaA 

1- fdUgha ik¡p Hkkxksa ds mÙkj nhft, % 2×5=10 

 (d) Øfed lwpdkad eYVheksM rarq ds vfHkyk{kf.kd 

xq.k/keZ fyf[k,A 

 ([k) gksyksxzkQh lkekU; QksVksxzkQh ls fdl izdkj fHkUu 

gksrh gS \ 
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 (x) yslj lafØ;k ds fy, vko';d rhu t:jh ?kVdksa 

ds uke fyf[k,A 

 (?k) (i) ,dy js[kk fNæ ,oa (ii) f}js[kk fNæ ds foorZu 

izfrekuksa ds fy, rhozrk forj.k dks fpf=r 

dhft,A 

 (³) tc ekbdsYlu O;frdj.kekih ds ,d niZ.k dks 

0.0112 lseh- pyk;k tkrk gS] rks 400 fÝatsa n`f"V 

{ks= esa cny tkrh gSaA izdk'k dk rjaxnS?;Z 

ifjdfyr dhft,A 

 (p) ,d&nwljs ls 0.40 mm nwjh ij fLFkr nks irys 

fNæksa esa ls ,do.khZ izdk'k ds xqtjus ij r`rh; 

vkWMZj dh nhIr fÝat 0.8 m nwj fLFkr ijns ij 

O;frdj.k iSVuZ esa izkIr gksrh gSA r`rh; vkWMZj fÝat 

dh nwjh dsUæh; mfPp"B ls 3.6 mm gSA izdk'k 

dk rjaxnS?;Z ifjdfyr dhft,A 
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(N) f}viorZu dks ifjHkkf"kr dhft,A f}viorhZ inkFkZ 

dk ,d mnkgj.k fyf[k,A 

 (t) fdlh LFkku ij /ofu dk rhozrk Lrj 40 dB gks] 

rks ml LFkku ij /ofu rhozrk ifjdfyr dhft,A 

JO;rk dh nsgyh 1×10–12 Wm–2 yhft,A 

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

 (d) U;wVu }kjk izLrkfor ok;q esa /ofu dh pky dk 

O;atd fyf[k,A bl O;atd dh folaxfr;k¡ 

crkb,A U;wVu ds bl O;atd dks ykIykl us fdl 

izdkj la'kksf/kr fd;k \ 1$2$2 

 ([k) jsyxkM+h dh lhVh 480 Hz vko`fÙk dh /ofu 

tfur djrh gSA ;fn vki IysVQkeZ ij fLFkj [kM+s 

gksa rFkk jsyxkM+h vkidh vksj 30 ms–1 dh pky 

ls vk jgh gS] rks vkidks D;k vko`fÙk lqukbZ nsxh \ 

/ofu ds osx dk eku 340 ms–1 yhft,A 5
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 (x) yEckbZ L dh rkj dks nks c¼ fljksa ds chp rkfur 

fd;k tkrk gSA bl rkj ij ,d vizxkeh rjax 

tfur dh tkrh gSA vizxkeh rjax dh ewy vko`fÙk 

dk O;atd O;qRiUu dhft,A 5 

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

 (d) leku vko`fÙk;ksa ,oa vpj dykraj  dh nks rjaxsa 

,d gh fn'kk esa xfr'khy gksrh gSa rFkk v/;kjksfir 

gks tkrh gSaA fl¼ dhft, fd ifj.kkeh rjax dh 

rhozrk dk O;atd fuEufyf[kr gksxk % 

  2 2
1 2 1 2I 2a a a a cos   

  tgk¡ a1 rFkk a2 bu rjaxksa ds vk;ke gSaA 

 ([k) nks rjaxnS?;Z  1 = 5·4 × 10–5 cm vkSj  

2 = 4·5 × 10–5 cm mRlftZr djus okys lzksr 

dk mi;ksx U;wVu oy; iz;ksx esa fd;k tkrk gSA 

iz;ksx esa ;g ik;k tkrk gS fd rjaxnS?;Z 1 ds dkj.k 

mRiUu nok¡ vnhIr oy;] 2 ds dkj.k mRiUu  
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(n + 1)osa vnhIr oy; ds laikrh gSA ;fn oØ 

i`"B dh oØrk f=T;k 100 cm gS] rks 1 ds dkj.k 

mRiUu nosa vnhIr oy; dk O;kl ifjdfyr 

dhft,A 

 (x) mi;qDr js[kkfp= dh lgk;rk ls ekbdsYlu 

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

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

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

fudkWy fizTe dh lgk;rk ls jSf[kdr% /kqzfor% 

izdk'k fdl izdkj izkIr fd;k tkrk gSA 

 ([k) fl¼ dhft, fd tksu ifêdk vfHklkjh ysal dh 

Hkk¡fr O;ogkj djrh gSA 

 (x) 5000 Å rjaxnS?;Z ds izdk'k ls iznhIr izfr bap 

6250 js[kkvksa okys xzsfVax ds foorZu iSVuZ esa izsf{kr 

eq[; mfPp"Bksa dh vf/kdre la[;k ifjdfyr 

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

 (d) ,dy js[kk fNæ ls izkIr foorZu iSVuZ dh eq[; 

fo'ks"krk,¡ crkb,A ,dy js[kk fNæ] ftldh pkSM+kbZ  

0.3 mm gS] ds foorZu iSVuZ esa] ftls ,d 30 cm 

nwj fLFkr ijns ij izkIr fd;k x;k gS] izFke] f}rh; 

vkSj r`rh; fufEu"Bksa dk dks.k vkSj LFkku fu/kkZfjr 

dhft,A   = 6000 Å yhft,A 

 ([k) ,d yscfyr js[kkfp= dh lgk;rk ls He–Ne 

yslj dh dk;Ziz.kkyh dks le>kb,A 

 (x) lapkj ,oa vuqlU/kku eas ystjksa ds vuqiz;ksxksa dh 

O;k[;k dhft,A 

× × × × × 

 

 

 

 

 

 


