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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 calculators. 

1. Answer any five parts : 5×2=10 

 (a) Define numerical aperture. 
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 (b) Draw energy level diagram of four level 

pumping scheme in lasers. 

 (c) Diffraction pattern is produced by a 

grating having 15000 lines per inch. If 

the wavelength of light used is 500 nm, 

calculate the order of principal maxima 

obtained in the diffraction pattern. 

 (d) Depict intensity distribution in Fresnel 

diffraction pattern of a wire. 

 (e) List two experiments to observe 

diffraction of light outside the physics 

laboratory. 

 (f) List any two differences between 

biprism and Lloyd’s mirror. 

 (g) State any two properties of a wavefront. 
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 (h) Write down 1-D wave equation for 

sound waves in a gaseous medium 

explaining each term. 

2. Answer any two parts : 2×5=10 

 (a) Two waves travelling in opposite 

directions on a string fixed at both ends 

are described by the equations : 

                   1y (x, t) = (0·2 ) sin (2x – 4t) 

  and       2y (x, t) = (0·2 ) sin (2x + 4t) 

  (i) Obtain the equation of standing 

wave. 

  (ii) The string oscillates in only one 

loop and its one end is fixed at x = 

0. Calculate the distance between 

two fixed ends of the string. 
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 (b) State Malus’ law. Unpolarised light is 

incident on two polarizing sheets 

placed one over the other. If the 

intensity of the finally transmitted 

light is one-fourth of the intensity of 

the incident light, calculate the angle 

between the transmission axes of the 

polarizing sheets.  

 (c) Explain any five factors which affect 

acoustics of a building. 

3. Answer any two parts : 2×5=10 

 (a) Using sodium light, interference 

fringes are obtained due to reflection 

for a thin air wedge. When viewed 

normally, 10 fringes are seen at a 

distance of 1 cm. Calculate the angle of 

the wedge. Take = 5893 × 10–10 m. 
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 (b) Newton’s rings are formed in  

reflected light with light of wavelength 

6000 Å when a liquid of refractive 

index µ is placed between the plates. If 

diameter of 4th bright ring is 0.2 cm 

and radius of curved surface is 50 cm, 

calculate µ. 

 (c) Discuss how Michelson interferometer 

can be used to determine the difference 

in wavelengths 1 and 2 emitted by a 

source.  

  Assume that 1 and 2  are very close 

to one another. Derive the expression 

for the difference in wavelengths  

for 1 > 2. 
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4. Answer any two parts : 2×5=10 

 (a) A beam of parallel light of wavelength 

6000 Å is incident normally on a metal 

sheet having circular aperture of 

diameter 1.2 mm. The shadow is cast 

on a variable screen. Calculate the 

distance of screen at which the 

aperture will transmit 1 or 3 Fresnel 

zones. 

 (b) Show that individual Fresnel zones 

have same area. 

 (c) Consider a double slit diffraction 

arrangement with b = 9 × 10–3 cm,  

d = 3.5 × 10–2 cm and  = 6300 Å. 

Calculate the no. of interference 
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minima between diffraction minima on 

either side of the central maximum. If 

the screen is placed at a distance of 5 m 

from the diffraction aperture, calculate 

the fringe width. 

5. Answer any two parts : 2×5=10 

 (a) If light of 589 nm wavelength has a 

wavefrain 20  long, calculate its  

(i) coherence length, and (ii) coherence 

time. 

 (b) What do you understand by pulse 

dispersion ? Calculate pulse dipersion 

for a step-index fibre after 5 km having 

core and cladding refractive indices of 

1.47 and 1.46, respectively. 
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 (c) Explain the difference between step 

index and gradient index fibres with 

the help of diagrams. Depict the modes 

that a step-index multimode and a 

graded index multimode fibre support.  
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 BPHCT–137 

foKku Lukrd (lkekU;) 

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

l=kar ijh{kk  

fnlEcj] 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, % 5×2=10 

 (d) la[;kRed }kjd dks ifjHkkf"kr dhft,A 
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 ([k) yslj ds fy, pkj Lrj iafiax O;oLFkk dk ÅtkZ 

Lrj vkjs[k [khafp,A 

 (x) 15000 ykbu izfr bap dh xzsfVax foorZu izfr:i 

tfur djrh gSA ;fn izdk'k dk rjaxnS?;Z 500 nm 

gks] rks foorZu izfr:i esa izkIr eq[; mfPp"B dh 

dksfV Kkr dhft,A 

 (?k) rkj }kjk tfur Ýsuy foorZu izfr:i esa rhozrk 

fooj.k n'kkZb,A 

 (³) HkkSfrdh iz;ksx'kkyk ds ckgj izdk'k dk foorZu 

ns[kus ds fy, dksbZ nks iz;ksx fyf[k,A 

 (p) f}d&fizTe vkSj ykW;M niZ.k esa dksbZ nks varj 

crkb,A 

 (N) rjaxkxz dh nks fo'ks"krk,¡ fyf[k,A 

 (t) xSlh; ek/;e esa /ofu rjaxksa ds fy, 1-D rjax 

lehdj.k fyf[k, vkSj blds izR;sd in dks 

le>kb,A 
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2- fdUgha nks Hkkxksa ds mÙkj fyf[k, % 2×5=10 

 (d) nks rjaxksa] ,d&nwljs dh vksj nksuksa fljksa ij c¡/ks rkj 

ls lapfjr ds O;atd fuEuor~ gSa % 

             1y (x, t) = (0·2 ) sin (2x – 4t) 

 rFkk   2y (x, t) = (0·2 ) sin (2x + 4t) 

  (i) vizxkeh rjax dk lehdj.k izkIr dhft,A 

  (ii) ;fn rkj dsoy ,d gh ywi esa nksyu djs rFkk 

bldk ,d fdukjk x = 0 ij LFkkbZ gks] rks nksuksa 

fLFkj fljksa ds chp dh nwjh ifjdfyr dhft,A 

 ([k) esyl ds fu;e dk dFku fyf[k,A v/kqzfor izdk'k 

,d&nwljs ds Åij j[kh nks /kqzod pknjksa ij 

vkifrr gksrk gSA ;fn varr% ikjxr izdk'k dh 

rhozrk vkifrr izdk'k dh rhozrk dh ,d&pkSFkkbZ 

jg tkrh gS] rks /kqzod pknjksa ds ikjxeu v{kksa ds 

chp dks.k ifjdfyr dhft,A 
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 (x) fdlh Hkou dh /okfudh dks izHkkfor djus okys 

fdUgha ik¡p dkjdksa dks le>kb,A 

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

 (d) lksfM;e izdk'k dk mi;ksx dj ok;q dh iryh 

'kadqfyfi }kjk O;frdj.k fÝat tfur dh tkrh gSaA 

tc mUgsa yEcor~ ns[kk tkrk gS] rks 1 cm nwjh esa 10 

fÝatsa fn[kkbZ nsrh gSaA 'kadqfyfi dk dks.k ifjdfyr 

dhft,A  = 5893×10
–10

 m yhft,A 

 ([k) lery i`"B vkSj oØ i`"B ds chp viorZukad µ 

okyk ,d æO; j[kdj  = 6000 Å okys ijkofrZr 

izdk'k ds dkj.k U;wVu oy; izkIr fd, x, gSaA 

;fn pkSFks nhIr oy; dk O;kl 0.2 cm gks vkSj oØ 

i`"B dh f=T;k 50 cm gks] rks nzO; dk viorZukad 

µ ifjdfyr dhft,A 
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 (x) tc ,d izdk'k lzksr }kjk nks fudVorhZ ekuksa okys 

rjaxnS?;Z 1 rFkk 2 mRlftZr gksrs gSa] rks bu 

rjaxnS?;ks± ds ekuksa esa vUrj ekbdsYlu 

O;frdj.kekih }kjk fdl izdkj fu/kkZfjr fd;k 

tkrk gS] o.kZu dhft,A 

  eku ysa fd  rFkk 2 ,d&nwljs ds dkQh fudV 

gaSA 1 > 2 ds fy, rjaxnS?;Z ds eku esa vUrj dk 

O;atd O;qRiUu dhft,A 

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

 (d) ,d iz;ksx esa /kkrq dh ,d lery pknj esa  

1.2 mm  O;kl dk o`Ùkh; }kjd gSA  = 6000 Å 

rjaxnS?;Z okys izdk'k dk lekarj fdj.kiqat] }kjd 

nj yEcor~ vkifrr gksrk gSA bldh Nk;k ,d ,sls 

ijns ij iM+rh gS ftldh }kjd ls nwjh esa yxkrkj 
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ifjorZu fd;k tk ldrk gSA og nwjh ifjdfyr 

dhft, ftl ij }kjd 1 ;k 3 Ýsuy tksu lapfjr 

gksus nsxkA 

 ([k) fl¼ dhft, fd lHkh Ýsuy tksu dk {ks=Qy 

leku gksrk gSA 

 (x) f}js[kk fNæ foorZu esa b = 9 × 10
–3

 cm,  

d = 3.5 × 10
–2

 cm rFkk   = 6300 Å gSA dsUæh; 

mfPp"B ds nksuksa vksj O;frdj.k fufEu"Bksa dh 

la[;k foorZu fufEu"B ds chp fdruh gksxh \ ;fn 

ijns dks foorZd }kjd ls 5 m dh nwjh ij j[kk 

tk,] rks fÝat dh pkSM+kbZ Kkr dhft,A 

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

 (d) ;fn 589 nm ds izdk'k esa 20  yEch rjaxkofy 

gS] rks bldh (i) dyk lEc¼rk yEckbZ vkSj  

(ii) dyk lEc¼rk le; ifjdfyr dhft,A 
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 ([k) Lian izdh.kZu ls vki D;k le>rs gSa \ Øfed 

vafdr rarq ftlesa ØksM vkSj DySM ds ijkorZukad 

Øe'k% 1.47 rFkk 1.46 gSa] rks 5 km ds ckn Lian 

izdh.kZu ifjdfyr dhft,A 

 (x) js[kkfp= dh lgk;rk ls pj.k lwpd vkSj izo.krk 

lwpd rarqvksa esa varj crkb,A Øfed vafdr rarq 

rFkk pj.k lwpd eYVheksM rarq esa fo/kkvksa dks 

n'kkbZ,A 

× × × × × 

 

 

 

 

 

 


