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B.Sc. SECOND YEAR EXAMINATION, 2019 

PHYSICS 

Paper – II 

OPTICS 

Time: Three Hours 

Maximum Marks: 50 
 

         PART – A ¼[k.M & v½¼[k.M & v½¼[k.M & v½¼[k.M & v½      [Marks: 10] 

Answer all questions (50 words each). 

All questions carry equal marks. 

lHkh iz’u vfuok;Z gSaA izR;sd iz’u dk mŸkj 50 'kCnksa ls vf/kd u gksA  

lHkh iz’uksa ds vad leku gSaA 

         PART – B ¼[k.M & c½¼[k.M & c½¼[k.M & c½¼[k.M & c½      [Marks: 25] 

Answer five questions (200 words each). 

Selecting one from each unit. All questions carry equal marks. 

izR;sd bdkbZ ls ,d&,d,d&,d,d&,d,d&,d iz’u pqurs gq,] dqy ik¡pik¡pik¡pik¡p iz’u dhft,A 

izR;sd iz’u dk mŸkj 200 'kCnksa ls vf/kd u gksA 

lHkh iz’uksa ds vad leku gSaA 

           PART – C ¼[k.M & l½¼[k.M & l½¼[k.M & l½¼[k.M & l½      [Marks: 15] 

Answer any two questions (300 words each). 

All questions carry equal marks. 

    dksbZ nks iz’unks iz’unks iz’unks iz’u dhft,A izR;sd iz’u dk mŸkj 300 'kCnksa ls vf/kd u gksA 

lHkh iz’uksa ds vad leku gSaA 
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PART – A @ @ @ @ [k.M[k.M[k.M[k.M& v& v& v& v 

Q.1 (i) If the radius of curvature and refractive index of a spherical reflecting surface are 

150 cm and 1.50 respectively, then find out the radius of the aplanatic surfaces. 

  ;fn ,d ikjn’khZ xksys dh oØrk f=T;k o viorZuk¡d Øe’k% 150 lseh o 1-50 gS] rks vfoiFkh 

 i`"Bksa ds v)ZO;kl Kkr djksA 

 (ii) Define Achromatic lens. 

 vo.kZd ySal dks ifjHkkf"kr djksA 

 (iii) What do mean by Coherence?  

  dyk lEc)rk ls vki D;k le>rs gaS\ 

 (iv) Calculate the distance through which the mirror of the Michelson interferometer 

has to be displaced between two consecutive positions of maximum distances of 

D1 and D2 line of the sodium source. Wavelength of D1 line= 5896 � and D2              

line = 5890 �. 

  ekbdYlu O;frdj.kekih ds pfyr niZ.k dh mu nks Øekxr fLFkfr;ksa ds chp dh nwjh Kkr 

 djks ftuds fy, lksfM;e L=ksr dh vf/kdre nwjh dh ykbZu D1 rFkk D2 gSA lksfM;e L=ksr dh 

 nks rjaxnS/;Z ykbu D1 = 5896 � rFkk D2 ykbu = 5890 � gSA 

 (v) What do you mean by phase reversal zone plate? 

  dyk O;qRØe tksu IysV ls vkidk rkRi;Z D;k gS\ 

 (vi) What is the Rayleigh’s criterion of resolution? 

  foHksnu {kerk dh jSys dh dlkSVh D;k gS\ 
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 (vii) Define the Brewster’s law. 

  czwLVj ds fu;e dks ifjHkkf"kr djksA 

 (viii) What is plane polarized light? 

  lery&/kzqfor izdk’k ls vki D;k le>rs gSa\ 

 (ix) What do you mean by population inversion? 

  tula[;k izfrykseu ls vkidk rkRi;Z D;k gS\ 

 (x) What is optical pumping? 

  izdk’kh; ifEiax D;k gS\ 

PART – B @ @ @ @ [k.M[k.M[k.M[k.M& & & & cccc    

UNIT –I@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – I 

Q.2 Define the cardinal points of a coaxial optical system. Show that the principle points 

coincide with the nodal points of a lens system when the medium is same on both sides 

of the system. 

 ,d lek{k ySUl fudk; ds iz/kku fcUnqvksa dks ifjHkkf"kr djksA n’kkZb;s tc ySUl fudk; ds nksuksa rjQ 

,d gh ek/;e gksrk gS rks fuuZfr fcUnq] eq[; fcUnqvksa ds laikrh gksrs gaSA 

Q.3 It is desired to make a converging achromatic lens of mean focal length of 30 cm by 

 using two lenses of material A and B. If the dispersive powers of A and B are in the 

 ratio 1:2, find out the focal length of each lens. 

 ;fn ,d 30 lseh Qksdl nwjh dk vfHklkjh vo.kZd ySUl dk fuekZ.k inkFkZ A rFkk B ds nks ySUlksa ds 

 }kjk fd;k tkuk gS ftudh fo{ksi.k {kerkvksa dk vuqikr 1%2 gS] rks ySUl A rFkk B dh Qksdl nwfj;ksa 

 dk eku Kkr djksA 
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UNIT –II@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – II 

Q.4 Describe the construction of the Michelson interferometer. Explain the formation of 

 circular ring (fringe) and derive the formula for finding the wavelength of the light 

 source. 

 ekbdYlu O;frdj.kekih dh cukoV dk o.kZu djksA blesa o`Ùkkdkj fÝUts ¼oy;½ cuus dh izfØ;k dks 

 le>kb, rFkk izdk’k L=ksr dh rjaxnS/;Z Kkr djus ds fy, vko’;d lw= dks O;qRiUu djksA   

Q.5 In the Newton’s ring experiment, the diameters of the 4th and 12th rings are 0.4cm and 

0.7cm, then find out the radius of the 20th ring. If water (µ=1.3) is used in place of air 

then what will be the radius of the 20th ring? 

 U;wVu oy; iz;ksx esa pkSFkh ,oa ckjgoha oy;ksa ds O;kl Øe’k% 0-4 lseh rFkk 0-7 lseh gS] rks chloha 

oy; dh f=T;k Kkr djksA ;fn ok;q ds LFkku ij ikuh (µ=1.3) iz;ksx es fy;k tk;s rks chloha oy; 

dh f=T;k D;k gksxh\ 

UNIT –III@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – III 

Q.6 Distinguish between Fresnels and Fraunhofer classes of Diffraction. Discuss the 

Fraunhofer diffraction pattern obtained from a single slit. How the wavelength of the 

light is determines from this method? 

 Ýsuy rFkk  ÝkmugkWQj foorZu ds e/; ds vUrj dks Li"V djksA ,dy fLyV ls fufeZr ÝkmugkWQj 

foorZu izfr:i dh O;k[;k dhft,A bl iz;ksx ls izdk’k dk rjaxnS/;Z dSls fudky ldrs gaS\ 
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Q.7 A diffraction grating used at normal incidence gives is line, λ1=5400� in a certain order 

superimposed on another line, λ2 =4050 � of the next higher order. If the angle of 

diffraction is 30°, then find out number of line per centimeter on the grating. 

 ,d foorZu xzsfVax vfHkyEcor~ vkifrr voLFkk esa vius LisDVªe esa fdlh dksfV dh rjaxnS/;Z λ1=5400� 

,d vU; vkxkeh dksfV dh rjaxnS/;Z λ2 = 4050 � ij laikrh gksrh gSA ;fn foorZu dks.k dk eku 30 

fMxzh gks] rks xzsafVx ij [khaph gqbZ izfr lseh js[kkvksa dh la[;k Kkr dhft,A 

UNIT –IV@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – IV 

Q.8 Describe the polarization of light by scattering. Explain the blue color of sky and red 

color of sky during the sun -set time. 

 izdh.kZu }kjk izdk’k ds /kqzo.kZ dh izfØ;k dks le>kvksA vkdk’k ds uhys jax rFkk lw;kZLRk ds le; 

vkdk’k ds yky jax dk fn[kkbZ nsus dh O;k[;k dhft,A 

Q.9 Explain the Huygen’s theory of double refraction for uniaxial crystals. Distinguish 

between positive and negative crystals. 

 gkbxsu ds ,d v{kh; fØLVyksa ds fy, f}viorZu ds fl)kUr dh O;k[;k dhft,A _.kkRed ,oa 

/kukRed fØLVyksa ds e/; vUrj Li"V dhft,A 

UNIT –V@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – V 

Q.10 Describe the construction, principle and working of a four level laser.  

 ,d pkj Lrj yslj dh cukoV] fl)kUr vkSj dk;Zfof/k dk o.kZu djksA 
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Q.11 Explain clearly, coherence length, coherence time and spatial coherence of a light 

source. Draw the diagram of a optical cavity resonator and explain its functioning.    

 ,d izdk’k L=ksr ds fy, lalDr yEckbZ] lalDr le; rFkk LFkkfud lEc)rk dks le>kb;sA izdk’kh; 

xqgk vuquknd dk fp= cukdj mldh dk;Zfof/k dks le>kb,A 

PART – C @ @ @ @ [k.M[k.M[k.M[k.M& & & & llll 

Q.12 Explain the axial and transverse spherical aberrations. Define aplanatic points. Give two 

examples of reflecting aplanatic surfaces. If two lenses of focal lengths of 6 cm and         

2 cm are given, at what mutual distance these two lenses be placed so that the spherical 

and chromatic aberrations become minimum. 

 v{kh; rFkk yEcor~ xksyh; foiFku dks le>kb;sA ,IykusfVd fcUnqvksa dh ifjHkk"kk nhft,A ,IykusfVd 

ijkorhZ lrgkas ds nks mnkgj.k nhft,A ;fn nks ysUl ftudh Qksdl nwfj;ksa ds eku 6 lseh rFkk 2 

lseh gS dks ijLij fdl nwjh ij j[kk tk, rkfd xksfy; rFkk o.kZ foiFku U;wure gks tk;sA 

Q.13 (a) Prove that in thin films, the interference pattern in the reflected and transmitted 

modes are complimentary to each other. 

  fl) dhft, fd iryh fQYeksa ds }kjk fufeZr ijkofrZr rFkk ikjxfer izdk’k ls cus O;frdj.k 

izfr:i ,d&nwljs ds iwjd gksrs gaSA 
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 (b) Describe the Newton’s rings experiment for determining the wave length of light. 

 In spite of zero path difference, why the central ring (dot) is dark? 

  izdk’k dk rjaxnS/;Z fudkyus ds fy, U;wVu fjaxksa ds iz;ksx dk o.kZu dhft,A iFkkUrj 'kwU; 

 gksus ds ckotwn Hkh e/; fjax ¼oy; Mksj½ dkyh D;ksa gksrh gS\ 

Q.14 Describe zone plate. Derive formula for its multiple focal lengths. Give a comparison 

 between a lens and zone plate. 

 ,d tksu IysV dk o.kZu djksA bldh cgq&Qksdl nwfj;ksa dk lw= O;qRiUu djksA ,d ySUl rFkk ,d 

 tksu IysV dh rqyuk dhft,A 

Q.15 Distinguish between circularly polarized and elliptically polarized lights. Describe a 

method for the detection of the nature of the polarization of a given beam of light. 

 òÙkkdkj /kzqfor rFkk nh?kZ òÙkkdkj /kzqfor izdk’k esa vUrj Li"V dhft,A ,d nh gqbZ izdk’k iq¡t ds 

/kzqo.k dh izÑfr Kkr djus ds fy, viukbZ tkus okyh izk;ksfxd fof/k dk o.kZu dhft,A 

Q.16 What is laser? What are the essential conditions for making the stimulated emission of 

radiation dominant? Describe utilities of lasers in medical science and                                

telecommunication systems.   

 yslj D;k gksrk gS\ mnhIr mRltZu dks izHkkoh cukus ds fy, vko’;d 'krsZ D;k gaS\ yslj dh fpfdRlk 

foKku rFkk nwj&lapkj ra= esa mi;ksfxrkvksa ij izdk’k Mkfy,A 

----------------------------------------- 

 


