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ÿoˆÁTˆEı YÁPˆy‘] (B.D.P.) 
◊`l˘Á[˝bÔÁ‹ô̂  YÃ[˝›l˘Á ( Term End Examination ) :  

◊Qˆ„a∂ë̂ Ã[˝, 2014 C L«X, 2015  

YVÁUÔ◊[˝VÓÁ ( Physics ) 
B◊¨K˜Eı YÁPˆy‘] ( Elective ) 

búˆ Yy ( 6th Paper : Optics ) 
a]Ã^  f V«c˜O H≥RÙOÁ  Y…SÔ]ÁX  f 50 
Time : 2 Hours  Full Marks : 50 

  ]Á„XÃ[˝ mÃ[˝”±ºˆ  f 70% 
  Weightage of Marks : 70% 
 

Y◊Ã[˝◊]Tˆ C ^UÁ^U =w¯„Ã[˝Ã[˝ LXÓ ◊[˝„`b ]…_Ó ÂVCÃ^Á c˜„[˝* 
%£à˘ [˝ÁXÁX, %Y◊Ã[˝¨K˜~TˆÁ A[˝e %Y◊Ã[˝õıÁÃ[˝ c˜ÿô̂ Ál˘„Ã[˝Ã[˝ Âl˘‰y X∂ë̂ Ã[˝ 

ÂEı‰ªRÙO ÂXCÃ^Á c˜„[˝* =YÁ„‹ôˆ Y“‰`¬Ã[˝ ]…_Ó]ÁX a…◊ªJÙTˆ %Á‰ªK˜* 

Special credit will be given for accuracy and relevance 
in the answer. Marks will be deducted for incorrect 

spelling, untidy work and illegible handwriting. 
The weightage for each question has been 

indicated in the margin. 

 

1* Â^-ÂEıÁ„XÁ V«◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 10 × 2 = 20 

Eı) c˜Ác˜O„GX„aÃ[˝ X›◊Tˆ [˝ÓÁFÓÁ EıÃ[˝”X * Ac Õ X›◊Tˆ Y“„Ã̂ ÁG Eı„Ã[˝ 

a]Tˆ„_ %Á„_ÁÃ[˝ Y“◊TˆZı_X C Y“◊TˆaÃ[˝„SÃ[˝ a…ym◊_ 

Y“◊TˆúˆÁ EıÃ[˝”X * 2 + 4 + 4 

F) %Á„_ÁEı^„‹ó̂ Ã[˝ ""Y“„\ˆVX l˘]TˆÁ'' [˝_„Tˆ ◊Eı Â[˝Á„MıX ? 

Ac˜O a+„EÔı ""ÂÃ[˝◊_Ã[˝ ◊XSÔÁÃ^Eı'' ◊Eı ?  Y◊Ã[˝õıÁÃ[˝ ÂÃ[˝FÁ◊ªJÙy 

ac˜„^Á„G %S«[˝›l˘S ^„‹óˆÃ[˝ %◊\ˆ_„l˘ÓÃ[˝ Y“„\ˆVX l˘]TˆÁÃ[˝ 

Ã[˝Á◊`◊ªRÙO ◊XSÔÃ^ EıÃ[˝”X * ( 2 + 2 ) + 6 

G) Y◊Ã[˝õıÁÃ[˝ ÂÃ[˝FÁ◊ªJÙy ac˜„^Á„G ]Ác Õ„Eı_a„XÃ[˝ XÁl˘◊≈yEı 

[˝Ó◊TˆªJÙÁÃ[˝ ]ÁYEı ^„‹óˆÃ[˝ EıÁ^ÔY“SÁ_› [˝SÔXÁ EıÃ[˝”X * ÂEıÁX 

ZıÓÁ◊[˝–-ÂY„Ã[˝Á c˜OªRÙOÁ„_Á„XÃ[˝ Y“◊TˆZı_X mSÁeEı ( r ) = 0·9 

c˜„_ TˆÁÃ[˝ (i) a…©øTˆÁ mSÁ·¯, (ii) %W˝ÔY“ÿöˆ A[˝e (iii) ◊Zı„Xa 

[˝Á a…©øTˆÁ ◊XSÔÃ^ EıÃ[˝”X * 6 + ( 2 + 1 + 1 ) 

H) ◊c˜◊_Ã^Á]-◊XÃ^X Â_LÁ„Ã[˝Ã[˝ %e`m◊_Ã[˝ [˝SÔXÁ ◊VX C Ac Õ 

Â_LÁ„Ã[ Ã̋[˝ ◊y‘Ã^ÁYà˘◊Tˆ [˝ÓÁFÓÁ EıÃ[˝”X * Ac˜O Â_LÁ„Ã[˝Ã[˝ 

XÁXÁ [˝Ó[˝c˜Á◊Ã[˝Eı Y“„Ã^Á„GÃ[˝ =‰{F EıÃ[˝”X *( 3 + 4 ) + 3 

I¯) Y◊Ã[˝õıÁÃ[˝ ÂÃ[˝FÁ◊ªJÙy ac˜„^Á„G AEı◊ªRÙO ÿö̂ …_ Â_„≥aÃ[˝ Tˆ‹ó̂ ›Ã̂  

]ÓÁ◊ÆœÙj◊ªRÙO ◊XSÔÃ̂  EıÃ[˝”X A[˝e TˆÁ ÂU„Eı Â_≥a◊ªRÙOÃ[˝ ÂZıÁEıÁa 

ÈVHÔÓ Y“W˝ÁX ◊[˝≥V« ÂU„Eı ]ÁY„_ EıTˆ c˜„[˝ TˆÁ ◊XSÔÃ^ 

EıÃ[˝”X * Â_≥a◊ªRÙOÃ[˝ Y“W˝ÁX ◊[˝≥V« V«◊ªRÙOÃ[˝ ]„W˝Ó [˝Ó[˝W˝ÁX EıTˆ ? 

  5 + 3 + 2 

ªJÙ) Z–ıÁ=Xc˜ZıÁÃ[˝ ^«GΩ ◊ÿ⁄ˆ‰ªRÙO [˝Ó[˝Tˆ¤X ◊Z–ı„tÃ[˝ Tˆ›[ –̋TˆÁ [˝≥RÙO„XÃ[˝ 

Ã[˝Á◊`]Á_Á◊ªRÙO ◊XSÔÃ^ EıÃ[˝”X * ""◊[˝_«ä y‘]'' [˝_„Tˆ ◊Eı 

Â[˝Á„MıX ? 7 + 3 
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2* Â^-ÂEıÁ„XÁ ◊TˆX◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 6 × 3 = 18 

Eı) ""[˝_Ã^ Zı_Eı'' ◊Eı ? AÃ[˝ EıÁ^ÔEıÁ◊Ã[˝TˆÁ„Eı AEı◊ªRÙO %◊\ˆaÁÃ[˝› 

Â_„≥aÃ[˝ EıÁ^ÔEıÁ◊Ã[˝TˆÁÃ[˝ aÁ„U T«ˆ_XÁ EıÃ[˝”X * 2 + 4 

F) ""%Y“◊TˆZı_Eı ◊Mı◊{'' [˝_„Tˆ ◊Eı Â[˝Á„MıX ? Ac˜O ◊Mı◊{Ã[˝ 

=YÁVÁ„XÃ[˝ Y“◊TˆaÃ[˝Á·¯-AÃ[˝ Ã[˝Á◊`◊ªRÙO ◊XSÔÃ̂  EıÃ[˝”X * 2 + 4 

G) ""ÂEıÏ◊SEı ◊[˝¨K«˜Ã[˝S'' A[˝e ""◊[˝¨K«̃ Ã[˝S'' [˝_„Tˆ ◊Eı Â[˝Á„MıX ? 

A„VÃ[˝ ]„W˝Ó a+EÔı◊ªRÙO Y“◊Tˆ◊úˆTˆ EıÃ[˝”X * 2 + 2 + 2 

H) Y◊Ã[˝õıÁÃ[˝ ÂÃ[˝FÁ◊ªJÙ‰yÃ[˝ aÁc˜Á„^Ó AEı◊ªRÙO YÁTˆ_Á %◊\ˆaÁÃ[˝› 

Â_„≥aÃ[˝ %X«ÍVHÔÓ [˝SÔÁ„YÃ[˝„SÃ[˝ Ã[˝Á◊`]Á_Á◊ªRÙO ◊XSÔÃ̂  EıÃ[˝”X 

A[˝e ÂVFÁX Â^ AEıEı YÁTˆ_Á Â_„≥aÃ[˝ Y“◊Tˆ◊[˝„∂ëˆ 

[˝SÔÁ„YÃ[˝S UÁEı„[˝c˜O * 5 + 1 

I¯) a][˝◊Tˆ¤Tˆ C %a][˝◊Tˆ¤Tˆ %Á„_ÁÃ[˝ ]„W˝Ó Y“„\ˆV ◊Eı ? 

%Á„_ÁÃ[˝ a][˝Tˆ¤X„Eı EıFX ÈÃ[˝◊FEı, =Y[˝ w¯›Ã^ [˝Á [˝ w¯›Ã^ 

[˝_Á c˜Ã^ ?  2 + 4 

ªJÙ) ÂÃ[˝FÁ◊ªJÙ‰yÃ[˝ aÁc˜Á„^Ó AEı◊ªRÙO ÂGÁ_›Ã^ Tˆ„_Ã[˝ %◊[˝YU› 

◊[˝≥V«Ã[˝ %[˝ÿö̂ ÁX ◊XSÔÃ̂  EıÃ[˝”X * 6 

ªK˜) ÂYÁ_Á◊Ã[˝◊]ªRÙOÁ„Ã[˝Ã[˝ aÁc˜Á„^Ó ◊ªJÙ◊XÃ[˝ V–[˝„SÃ[˝ HX±ºˆ ◊Eı\ˆÁ„[˝ 

◊XSÔÃ̂  EıÃ[˝Á ^ÁÃ̂ , TˆÁ ◊[˝`„V %Á„_ÁªJÙXÁ EıÃ[˝”X * 6 

L) ""%Á„_ÁEı›Ã^ Tˆ‹ô«ˆ'' [˝_„Tˆ ◊Eı Â[˝Á„MıX ? AEı◊ªRÙO Ê∫RÙOY 

c˜OX„Qˆj %Á„_ÁEı›Ã^ Tˆ‹ô«ˆÃ[˝ ◊X=]ÓÁ◊Ã[˝EıÁ_ %ÓÁYÁÃ[ ª̋JÙÁ„Ã[˝Ã[˝ 

Ã[˝Á◊`]Á_Á◊ªRÙO ◊XSÔÃ̂  EıÃ[˝”X * 2 + 4 

Mı) V ◊rÙ ◊X[ Ô̋μ˘, [˝SÔzıÁ◊‹ô̂  A[˝e [˝SÔÁX«„[˝VX [˝_„Tˆ ◊Eı Â[˝Á„MıX ? 

  2 + 2 + 2 

3* Â^-ÂEıÁ„XÁ ªJÙÁÃ[˝◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 3 × 4 = 12 

Eı) ""a«a∂ëˆμ˘ a]Ã^'' A[˝e ""a«a∂ëˆμ˘ ÈVHÔÓ'' [˝_„Tˆ ◊Eı 

Â[˝Á„MıX ?  1 
1

2
  + 1 

1

2
  

F) …̀XÓ ]ÁW˝Ó„] Â^ %Á„_ÁÃ[˝ T Ã̂[˝ÜÍVHÔÓ λ TˆÁÃ[˝ ÂZıÁªRÙO„XÃ[˝ `◊N˛ 

EıTˆ ? 3 

G) ÊZ–ı„X„_Ã[˝ ^«GΩ ◊Y“L„] Y“Áä ◊Z–ıt◊ªRÙO„Eı %ÿöˆÁX›E ıTˆ [˝_Á 

c Ã̃̂  ÂEıX ? [˝ÓÁFÓÁ ◊VX * 3 

H) ""[˝Ó[˝T ¤̂X ÊG–◊ªRÙOe'' EıÁ„Eı [˝_Á c Ã̃̂  ? ae„l˘„Y [˝ÓÁFÓÁ 

◊VX * 3 

I¯) EıÁ‰ªJÙÃ[˝ Y“◊TˆaÃ[˝Á·¯ 1·5 c˜„_ TˆÁÃ[˝ [ –̋”rÙÁÃ[˝ ÂEıÁS A[˝e 

Y“◊TˆaÃ[˝S ÂEıÁ„SÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X * 2 + 1 

ªJÙ) ""◊ïı= Ã[˝◊`Ω'' EıÁ„Eı [˝„_ ? 3 
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ªK˜) 508 nm T Ã̂[˝ÜÍV„HÔÓÃ[˝ %Á„_ÁÃ[˝ LXÓ =Y^«N˛ AEı◊ªRÙO 

◊a◊EıTˆÃ[˝Ü YÁ„TˆÃ[˝ Â[˝W˝ EıTˆ c˜„[˝ ? Ac˜O TˆÃ[˝ÜÍV„HÔÓ, Y“Vw¯ 

]ÁW˝Ó„]Ã[˝ Y“◊TˆaÃ[˝Á·¯ aÁW˝ÁÃ[˝S C %aÁW˝ÁÃ[˝S Ã[˝◊`ΩÃ[˝ Âl˘‰y 

^UÁy‘„] 1·54 C 1·55 * 3 

L) AEıLX V›HÔV ◊rÙ ◊[˝◊`rÙ [˝Ó◊N˛ 75 cm %„Yl˘Á ◊XEı‰ªRÙOÃ[˝ 

◊EıªK«̃ c Õ &rÙ ÂVF„Tˆ YÁÃ̂  XÁ * 25 cm V…Ã[˝ ÂU„Eı ◊Tˆ◊X 

ÂEıÁX [˝c˜O YQÕˆ„Tˆ ªJÙÁc˜O„_, TˆÁÃ[˝ ªJÙ`]ÁÃ[˝ EıÁ‰ªJÙÃ[˝ Y“E ı◊Tˆ C 

l˘]TˆÁ EıTˆ c˜CÃ^Á =◊ªJÙTˆ ? 3 

Mı) c˜_«V C X›_ Ã[˝„I¯Ã[˝ V«◊ªRÙO Ã[˝tEı YVÁUÔ ◊]`Á„_ ◊]`“„SÃ[˝ [˝SÔ 

ÂEıX a[˝«L c Ã̃̂  TˆÁ ^«◊N˛ac˜ [˝ÓÁFÓÁ EıÃ[˝”X * 3 

A’) ""YÁÃ[˝EıX◊L ◊y‘Ã̂ Á'' ae„l˘„Y [˝ÓÁFÓÁ EıÃ[˝”X * 3 

ªRÙO) ""[˝›l˘S a…©øTˆÁ'' ◊Eı ? 3 

Pˆ) ""◊X=ªRÙOX ◊Ã[˝e'' YÃ[˝›l˘Á [˝Ó[˝ÿöˆÁÃ^, ^◊V 3Ã^ A[˝e 23Tˆ] 

◊Ã[˝e-AÃ[˝ [˝ÓÁa ^UÁy‘„] 0·181 cm A[˝e 0·501 cm 

c˜Ã^ A[˝e a]Tˆ„_Áw¯_ Â_„≥aÃ[˝ [˝y‘Tˆ„_Ã[˝ [˝y‘TˆÁ [˝ÓÁaÁW˝Ô 

50 cm c˜„_, [˝Ó[˝c˜÷Tˆ %Á„_ÁEı T Ã̂[˝Ü◊ªRÙOÃ[˝ TˆÃ[˝ÜÍVHÔÓ ◊XSÔÃ^ 

EıÃ[˝”X * 3 

( English Version ) 

 

1. Answer any two questions : 10 × 2 = 20 

a) Explain Huygens’ principle and deduce the 

laws of reflection and refraction of light at 

plane surface from it. 2 + 4 + 4 

b) What do you mean by “resolving power” of 

an optical instrument ? What is ‘Rayleigh 

criterion’ in this regard ? With a neat ray 

diagram, find expression for the resolving 

power of an objective of a microscope. 

   ( 2 + 2 ) + 6 

c) With a neat ray diagram explain the 

principle of action of a Michelson’s stellar 

interferometer. For a Fabry-Perot etalon, if 

the coefficient of reflection ( r ) is 0·9, 

calculate (i) coefficient of finesse, (ii) half 

width and (iii) finesse.  6 + ( 2 + 1 + 1 ) 

d) Describe different parts of a He-Ne laser 

and explain its working. Mention some 

practical applications of this laser. 

   ( 3 + 4 ) + 3 



 3 EPH-VI (UT-193/15) EPH-VI (UT-193/15) 4 

B.Sc.-505-G  [ P.T.O. B.Sc.-505-G 

e) With the help of a neat ray diagram, find 

system matrix for a thick lens. Hence find 

the focal length of the lens when measured 

from principal points. What is the distance 

between two principal points of this lens ? 

   5 + 3 + 2 

f) Find expression for the intensity 

distribution in case of a double slit 

Fraunhofer diffraction pattern. What do you 

mean by ‘missing order’ ? 7 + 3 

2. Answer any three questions : 6 × 3 = 18 

a) What is a ‘Zone plate’ ? Compare its 

functions with those of a converging lens. 

   2 + 4 

b) What do you mean by a ‘non-reflecting’ 

film ? Find expression for the refractive 

index of the material of the film. 2 + 4 

c) What do you mean by ‘angular dispersion’ 

and ‘dispersion’ ? Establish a relation 

between them. 2 + 2 + 2 

d) With a neat ray diagram, find expression for 

longitudinal chromatic abberation for a thin 

converging lens and show that for a single 

lens, image can never be chromatic 

abberation free. 5 + 1 

e) What are the differences between polarised 

and unpolarised lights ? When are the 

polarisations referred as linear, elliptical or 

circular ? 2 + 4 

f) With a ray diagram, determine the positions 

of aplanatic foci for a curved surface. 6 

g) Discuss in detail how the strength of a cane 

sugar solution can be determined with the 

help of a polarimeter. 6 
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h) What do you mean by an ‘optical fibre’ ? 

Find the expression for numerical aperture 

of a step index optical fibre. 2 + 4 

i) What do you mean by persistence of vision, 

colour fatigue and after image ? 2 + 2 + 2 

3. Answer any four questions : 3 × 4 = 12 

a) What do you mean by ‘coherence time’ and 

‘coherence length’ ? 1 2
1  + 1 2

1   

b) Wavelength of a light wave in vacuum is λ. 

What will be energy of its photon ? 3 

c) Why is the fringe in Fresnel’s bi-prism 

referred as non-localised ? Justify. 3 

d) What do you mean by ‘diffraction grating’ ? 

Explain in brief. 3 

e) Refractive index of glass is 1·5. Calculate 

Brewster’s angle for it. Also calculate the 

angle of refraction. 2 + 1 

f) What are ‘Skew rays’ ? 3 

g) Determine the thickness of a quarter-wave 

plate for light of wavelength 508 nm, for 

which refractive indices of the medium for 

ordinary and extra-ordinary rays are 

respectively 1·54 and 1·55. 3 

h) A longsighted person cannot see clearly 

objects closer to the eye than 75 cm. Find 

the nature and power of a spectacle lens 

which will enable him to read a book placed 

at 25 cm from his eyes. 3 

i) Green colour is obtained due to mixing of 

yellow colour and blue colour. Explain. 

Why ? 3 

j) Explain ‘Purkinje effect’ in brief. 3 

k) What is ‘visual acuity’ ? 3 
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l) In a Newton’s ring experiment, if the 

diameters of the 3rd and 23rd rings are 

0·181 cm and 0·501 cm respectively, and if 

the radius of curvature of the curved 

surface of the plano-convex lens be 50 cm, 

calculate the wavelength of light. 3 

    
 
 


