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B. Sc./B. Ed. (Integrated) Second Year EXAMINATION, 2019 

PHYSICS - III 

(Optics & Lasers) 

 

Time: Three Hours 

Maximum Marks: 40 

Instructions – 

 Attempt five questions in all, selecting at least one question from each 

unit. The answer of essay type questions should not be more than 400 

words and short answer type of questions in not more than 150 words. 

All questions carry equal marks.  

funsZ’kfunsZ’kfunsZ’kfunsZ’k & 

    izR;sd bdkbZ esa ls de&ls&de ,d,d,d,d iz’u dk p;u djrs gq,] dqy ik¡p ik¡p ik¡p ik¡p iz’uksa 

ds mŸkj nhft,A fucU/kkRed iz’u dk mŸkj vf/kdre 400400400400 'kCnksa esa vkSj 

y?kqŸkjkRed iz’u dk mŸkj vf/kdre 150150150150 'kCnksa esa fyf[k,A lHkh iz’uksa ds vad 

leku gSaA    

 

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

Q.1 (a) Explain monochromatic aberration. How we can reduce spherical               

aberration? [3+2 = 5]  

  ,do.khZ; foiFku dks le>kb;sA ge xksyh; foiFku dks dSls de dj ldrs gSa\   

 (b) Two lenses of same material having focal length 24cm and 18cm, are placed at 

some distance. If they make achromatic combination, then find the distance 

between them.  [3] 

  Qksdl nwjh 24 lseh- rFkk 18 lseh- ds leku inkFkZ ds nks ysal dqN nwjh ij j[ks gSaA ;fn os 

vo.kZd la;kstd cukrs gSa] rks muds chp dh nwjh Kkr dhft;sA 
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OR@ @ @ @ vFkokvFkokvFkokvFkok    
Q.2 (a) What is eyepiece? Discuss the need of many lenses in an eyepiece. What are the 

advantages of an eyepiece over a simple lens?  [1+2+2 = 5] 

  usf=dk D;k gS\ usf=dk esa dbZ ysalksa dh vko’;drk dh foospuk dhft;sA ,d lk/kkj.k ySal dh 

rqyuk esa ,d usf=dk ds D;k ykHk gSa\ 

 (b) The equivalent focus distance of Ramsden eyepiece is 15cm. Calculate focal length 

of lens.  [3] 

  jSElMsu usf=dk dh rqY; Qksdl nwjh 15 lseh- gSA blesa iz;qDr ysUlksa dh Qksdl nwjh Kkr 

dhft;sA  

UNIT – II@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – II 

Q.3 (a) What is interference? Derive the condition to obtain constructive and destructive 

interference.  

  If a white light source is used in place of monochromatic source of light in Young’s 

double slit experiment then what will be the effect on interference 

fringes. [1+4+1= 6] 

  O;frdj.k fdls dgrs gSa\ laiks"kh rFkk fouk’kh O;frdj.k dks izkIr djus gsrq vko’;d 'krksZa dks 

O;qRiUu dhft,A  

  ;fn ;ax ds f}fNnz iz;ksx esa ,do.khZ izdk’k L=ksr ds LFkku ij 'osr izdk’k L=ksr dke esa ysa] 

rks O;frdj.k fÝUtksa ij D;k izHkko iM+sxk\  

 (b) In Newton’s ring experiment the diameter of nth and (n+8)th rings are 4.2 mm and 

7.0mm respectively. Radius of curvature of the Plano convex lens is 2cm. 

Calculate the wavelength of light used.  [2] 

  U;wVu oy; ds iz;ksx esa noha o ¼n$8½oha nhIr oy;ksa ds O;kl Øe’k% 4-2 mm rFkk 7-0 mm 

gaSA leryksÙky ysal dh oØrk f=T;k 2-0m gSA izdk’k ds rjaxnS/;Z dh x.kuk dhft,A  

OR@ @ @ @ vFkokvFkokvFkokvFkok    
Q.4 (a) Write Short Note – [2+2+2 = 6] 

  (i) Wave front  

  (ii) Fabry – Perot interferometer  

  (iii) Michelson interferometer  

  y?kq fVIi.kh fy[kks & 

  ¼i½ rjaxkxz 

  ¼ii½ QSczh & isjks O;frdj.kekih  

  ¼iii½ ekbdYlu O;frdj.kekih  
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 (b) Two slits are made one millimeter apart and screen is placed one meter away. What 

is the fringe separation when light of wavelength 500 nm is used?  [2] 

 nks fLyV ds e/; dh nwjh 1 mm gS rFkk inkZ 1m nwjh ij fLFkr gSA fÝUt dh pkSM+kbZ D;k 

gksxh tc 500 nm rjaxnS/;Z dk izdk’k mi;ksx esa yk;k x;k gks\ 

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

Q.5 (a) Explain Fresnel’s half period zones. Prove that the radii of Fresnel’s half period 

zone are proportional to square root of natural number. [2+3 = 5]  

  Ýsusy ds v/kkZorhZ dfVcU/kksa dks le>kb;sA fl) dhft;s fd Ýsusy ds v/kkZorhZ dfVcU/kksa dh 
f=T;k,¡ izkÑfrd la[;k ds oxZewy ds vuqØekuqikrh gksrh gSaA 

 (b) Define plane transmission grating. If plane light wave of sodium light are incident 

normal to plane transmission grating having 4250 lines per cm. A spectral line is 

seen at angle 30° in second order spectrum. Find wavelength of the spectral 

line. [1+2 = 3] 

  lery ikjxeu xszfVaax dks ifjHkkf"kr dhft,A ;fn lksfM;e izdk’k dk ,d lekUrj izdk’k iqat 
4250 js[kk,¡ izfr lseh- j[kus okyh ,d lery xzsfVax ij vkifrr gksrk gSA ,d f}fr; dksVh 

dh LisDVªeh js[kk 30° ds foorZu dks.k ij ik;h tkrh gS] rks bl js[kk dh rjaxnS/;Z Kkr djksA 

OR@ @ @ @ vFkokvFkokvFkokvFkok    
Q.6 (a) Write two difference between Fresnel’s and Fraunhofer’s Diffraction. [2] 

  Ýsusy o ÝkWugkWQj foorZu esa dksbZ nks vUrj fy[kksA 
 (b) Discuss Rayleigh criterion of resolution and derive an expression for resolving 

power of microscope.  [3+3 = 6] 

 jSys ds erkuqlkj foHksnu dh dlkSVh dh foospuk dhft;s rFkk lw{en’khZ dh foHksnu {kerk ds 
fy, O;atd O;qRiUu dhft;sA  

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

Q.7 (a) What is polarization? Write two difference in between polarized light and 

unpolarized light.  [2] 

  /kqzo.k D;k gS\ /kqzfor o v/kqzfor izdk’k esa nks vUrj fy[kksA 
 (b) Write Brewster’s law and derive it mathematically.  [4] 

  cwzLVj dk fu;e fy[kks o xf.krh; :i esa bldh O;qRifÙk djksA 
 (c) 50 cube cm solution is prepared by dissolving 20gm sugar in water. This solution 

of length 20 cm rotates the plane of polarization by an angle +51°30′. Calculate 

the coefficient of specific rotation S.  [2] 

  20 xzke 'kDdj dks ty esa ?kksydj 50 ?ku lseh- foy;u rS;kj fd;k tkrk gSA bl foy;u dh 

20 lseh- yEckbZ }kjk +51°30′ dk ?kw.kZu mRiUu gksrk gSA fof’k"V ?kw.kZu S dh x.kuk djksA 
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OR@ @ @ @ vFkokvFkokvFkokvFkok    

Q.8 (a) Describe construction and working of biquartz polarimeter.  [4] 

  f} & DokV~Zt /kqzo.kekih dh jpuk vkSj dk;Ziz.kkyh dk o.kZu dhft;sA 

 (b) Write law of Malus.  [2] 

  eSyl dk fu;e fy[kksA 

 (c) Write two uses of polaroides.   [2]  

  iksysjkWbM ds nks mi;ksx fy[kksA 

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

Q.9 (a) Write expanded form of LASER word. [1] 

  ^yst+j^ 'kCn dk foLrkj fy[kksA 

 (b) Explain difference between spontaneous and stimulated emissions.  [4] 

  Lor% mRlTkZu rFkk mÌhIr mRltZu esa vUrj dks le>kvksA  

 (c) A Ruby laser emits the pulse light of 7.2×10-7m wavelength. Energy of laser beam 

is 0.1 Joule. Then find minimum number of Cr+3 ions in ruby crystal. [3]  

  ,d :ch ystj 7-2×10&7m rjaxnS/;Z dh izdk’k Lian mRlftZr djrk gSA yslj iqat dh ÅtkZ 

0-1 twy gks] rks :ch fØLVy vk;uksa Cr+3 dh U;wure la[;k Kkr djksA  

OR@ @ @ @ vFkokvFkokvFkokvFkok    

Q.10 (a) What is Holography? Describe method of recording and reconstruction of image 

from a hologram.  [1+4 = 5] 

  gksyksxzkQh D;k gS\ gksyksxzke ds vfHkys[ku rFkk blls izfrfcac ds iqufuekZ.k dh fof/k dk o.kZu 

dhft;sA  

 (b) Write Short Note - (any two) [3] 

  (i) Temporal Coherence 

  (ii) Spatial Coherence  

  (iii) Coherence Length    

  ¼i½ dkfyd dyk lEc)rk  

  ¼ii½ LFkkfud dyk lECk)rk  

  ¼iii½ lEc)rk yEckbZ  

 

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


