
 QP Code:18UT84EPH6 QP Code:18UT84EPH6 2  

B.Sc.-11457-P   [ P.T.O. B.Sc.-11457-P  

ÿoˆÁTˆEı YÁPˆy‘] ◊`l˘Á[˝bÔÁ‹ôˆ YÃ[˝›l˘Á 

 ( BDP Term End Examination ) 

◊Qˆ„a∂ëˆÃ[˝, 2017 C L«X, 2018 (December-2017 & June-2018) 

B◊¨K˜Eı YÁPˆy‘] ( Elective Course ) 

YVÁUÔ◊[˝VÓÁ ( Physics ) 
búˆ Yy (6th Paper) 
Optics : EPH-6 

a]Ã^  f ªV«c˜O H∞RÙOÁ ( Time : 2 Hours ) 

Y…SÔ]ÁX  f 50 (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˜ÿôˆÁl˘„Ã[˝Ã[˝ Âl˘‰y X∂ëˆÃ[˝ 

ÂEı‰ªRÙO ÂXCÃ^Á c˜„[˝* =YÁ„‹ôˆ Y“‰`¬Ã[˝ ]…_Ó]ÁX a…◊ªJÙTˆ %Á‰ªK˜* 
Special credit will be given for precise and correct 

answer. Marks will be deducted for spelling mistakes, 
untidiness and illegible handwriting. The figures in the 

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

Eı) ÂGÁ_›Ã^ Tˆ„_Ã[˝ ""%◊[˝YU› ◊[˝≥V«Ã[˝'' %[˝ÿöˆÁX ◊XSÔÃ^ EıÃ[˝”X * 

Ac˜O ◊[˝≥V«Ã[˝ [˝Ó[˝c˜Á◊Ã[˝Eı Y“„Ã^ÁG ÂEıÁXÀ %Á„_ÁEı›Ã^ ^‹óˆ GPˆ„X 

EıÃ[˝Á c˜Ã^ ? 8 + 2 

F) ÿëˆ¨K˜ a]Á‹ôˆÃ[˝Á_ ◊Mı◊{„Tˆ a]Tˆ_ TˆÃ[˝„ÜÃ[˝ ◊Tˆ^ÔEı %ÁYTˆ„XÃ[˝ 

LXÓ Y“◊TˆZı◊_Tˆ Ã[˝◊`ΩÃ[˝ Âl˘‰y [˝Ó◊TˆªJÙÁ„Ã[˝Ã[˝ `Tˆ¤ ◊XSÔÃ^ 

EıÃ[˝”X A[˝e Ac˜O `Tˆ¤ ÂU„Eı, B ◊Mı◊{„Tˆ %◊\ˆ_∂ëˆ 

%ÁYTˆ„XÃ[˝ LXÓ [˝Ó◊TˆªJÙÁ„Ã[˝Ã[˝ `Tˆ¤ ◊Eı c˜„[˝ TˆÁ Y“◊TˆúˆÁ 

EıÃ[˝”X * 8 + 2 

G) Y“„\ˆVX a+„EÔı ÂÃ[˝◊_Ã[˝ ÂVCÃ^Á ◊XSÔÁÃ^Eı◊ªRÙO ◊Eı ? A◊ªRÙO 

Y“„Ã^ÁG Eı„Ã[˝ AEı◊ªRÙO [˝Ó[˝Tˆ¤X ÊG–◊ªRÙOe-AÃ[˝ Y“„\ˆVX l˘]TˆÁÃ[˝ 

Ã[˝Á◊`◊ªRÙO ◊XSÔÃ^ EıÃ[˝”X * ÂaÁ◊QˆÃ^Á„]Ã[˝ 2D  C  1D  ÂÃ[˝FÁÃ[˝ 

TˆÃ[˝ÜÍVHÔÓ ^UÁy‘„] 5890 Å  A[˝e 5896 Å * 

◊•Tˆ›Ã^y‘„] Ac˜O V«c˜O ÂÃ[˝FÁ„Eı ÂEıÁXy‘„] %Á_ÁVÁ Eı„Ã[˝ 

ÂVFÁÃ[˝ LXÓ X…XÓTˆ] Y„l˘ ÊG–◊ªRÙOe-AÃ[˝ VÁ„GÃ[˝ aeFÓÁ EıTˆ 

c˜„[˝ ?  3 + 4 + 3 

H) i) a][˝◊Tˆ¤Tˆ C %a][˝◊Tˆ¤Tˆ %Á„_ÁÃ[˝ Y“„\ˆV ◊Eı ? 2 

 ii) %Á„_ÁÃ[˝ a][˝Tˆ¤X„Eı EıFX (i)  ÈÃ[˝◊FEı, 

(ii) =Y[˝ w¯›Ã^ A[˝e (iii) [˝ w¯›Ã^ [˝_Á c˜Ã^ ? 

   1 + 2 + 2 

 iii) ^◊V ÂEıÁX %Á„_ÁE ıTˆÃ[˝„ÜÃ[˝ Tˆ◊QÕˆd-Âl˘‰yÃ[˝ x  

A[˝e y =YÁe„`Ã[˝ ]ÁX„Eı ◊X∂oˆ◊_◊FTˆ\ˆÁ„[˝ Y“EıÁ` 

EıÃ[˝Á ^ÁÃ̂  ox EE =  sin ( ωt + kz )  A[˝e 

oy EE =  cos ( ωt + kz ), Tˆ„[˝ ◊EıÃ[˝÷Y 

a]Á[˝Tˆ¤X c˜„[˝, TˆÁ ◊XW˝ÔÁÃ[˝S EıÃ[˝”X * 3 
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2* Â^-ÂEıÁ„XÁ ◊TˆX◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 6 × 3 = 18 

Eı) 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 ◊XSÔÃ^ EıÃ[˝”X 

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

[˝SÔÁ„YÃ[˝S UÁEı„[˝c˜O * 5 + 1 

F) Y“◊TˆZı_„X V`ÁÃ[˝ Y◊Ã[˝[˝Tˆ¤X a+„EÔı Ê∫RÙOÁEı„aÀÃ[˝ W˝ÁÃ[˝SÁ◊ªRÙO„Eı 

ÂÃ[˝FÁ◊ªJÙy ac˜„^Á„G ◊[˝`„V %Á„_ÁªJÙXÁ EıÃ[˝”X * 6 

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

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

H) a][˝Tˆ¤X H…SÔX]ÁY›Ã[˝ aÁc˜Á„^Ó ◊ªJÙ◊XÃ[˝ V–[˝„SÃ[˝ HX±ºˆ ◊Eı\ˆÁ„[˝ 

◊XSÔÃ^ EıÃ[˝Á ^ÁÃ^ TˆÁ ◊[˝`„V %Á„_ÁªJÙXÁ EıÃ[˝”X * 6 

I¯) ÂZı]ÔÁÃ[˝ X›◊Tˆ◊ªRÙO ◊[˝[˝ Tˆ EıÃ[˝”X A[˝e Ac˜O X›◊TˆÃ[˝ aÁc˜Á„^Ó 

a]Tˆ„_ %Á„_ÁÃ[˝ Y“◊TˆZı_„XÃ[˝ a…yÁ[˝_› Y“◊Tˆ◊úˆTˆ EıÃ[˝”X * 

  2 + 4 

ªJÙ) i) ""EıÁÃ[˝ Âa_'' ◊Eı ? ae„l˘„Y %Á„_ÁªJÙXÁ EıÃ[˝”X * 3 

 ii) ÊªJÙÁ„FÃ[˝ V ◊rÙÃ[˝ y”◊ªRÙOm◊_ =‰{F EıÃ[˝”X * 3 

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

Eı) _„Ã^„QˆÃ[˝ AEıEı VYÔS YÃ[˝›l˘Á [˝Ó[˝ÿöˆÁÃ^ AEı[˝Sfi %Á„_ÁEı 

[˝Ó[˝c˜ÁÃ[˝ EıÃ[˝„_, ÂEı≥V–›Ã^ YÁ◊ªRÙO◊ªRÙO "=#ï_' XÁ c˜„Ã̂  

"%μ˘EıÁÃ[˝' c˜Ã^ ÂEıX, TˆÁ [˝ÓÁFÓÁ EıÃ[˝”X * 3 

F) ÿöˆÁÃ^› [˝Ó◊TˆªJÙÁÃ[˝ XEı`ÁÃ[˝ `Tˆ¤Á[˝◊_ ◊_F«X * 3 

G) 5890 Å TˆÃ[˝ÜÍV„HÔÓÃ[˝ =Y^«N˛ AEı◊ªRÙO %W˝ÔTˆÃ[˝Ü YÁ„TˆÃ[˝ 

Â[˝W˝ EıTˆ c˜„[˝ ? Ac˜O TˆÃ[˝ÜÍV„HÔÓ YÁ„TˆÃ[˝ =YÁVÁ„XÃ[˝ 

( ÂEıÁÃ^ÁL¤ ) Y“◊TˆaÃ[˝Á·¯,  o-Ã[˝◊`Ω A[˝e e-Ã[˝◊`ΩÃ[˝ Âl˘‰y 

^UÁy‘„], 531 ⋅=μo   A[˝e  eμ  = 1·55.  3 

H) [˝ÁÃ^« ]ÁW˝Ó„] Ã[˝ÁFÁ EıÁ‰ªJÙÃ[˝ Âl˘‰y aeEıªRÙO ÂEıÁS 40° c˜„_, 

a][˝Tˆ¤X ÂEıÁ„SÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X * 3 

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

Â[˝Á„MıX ? 3 

ªJÙ) ""YÁÃ[˝EıÁX◊L ◊y‘Ã^Á'' ae„l˘„Y [˝ÓÁFÓÁ EıÃ[˝”X * 3 

ªK˜) `…XÓ ]ÁW˝Ó„] Â^ %Á„_ÁÃ[˝ TˆÃ[˝ÜÍVHÔÓ λ  TˆÁÃ[˝ ÂZıÁªRÙO„XÃ[˝ 

`◊N˛ EıTˆ ? 3 

L) ÂEıÁ„XÁ %Á„_ÁEıTˆ„‹óˆ, %l˘ a]›Y[˝Tˆfi Ã[˝◊`ΩÃ[˝ ""aá˚Á_X 

]ÓÁ◊ÆœÙj◊ªRÙO'' ◊XSÔÃ^ EıÃ[˝”X * 3 
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( English Version ) 
 
 

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

a) Determine the positions of “aplanatic foci” 
for a spherical surface. In construction of 
which optical instrument, this principle is 
adopted ? 8 + 2 

b) A plane wavefront of light falls obliquely on 
a transparent film, with parallel surfaces. 
Find the condition of interference by the 
reflected ray. Hence determine the 
condition of interference for normal 
incidence of rays on that film. 8 + 2 

c) What is Rayleigh criterion of resolution ? 
Applying it, determine the expression for 
resolving power of a plane grating. Find the 
least number of lines that a diffraction 
grating would need in order to resolve in 
the second order 2D  and  1D  sodium lines 

of wavelengths 5890 Å and 5896 Å 
respectively. 3 + 4 + 3 

d) i) What are the differences between 
polarised and unpolarised lights ? 2 

 ii) When the polarisation of light is called 
(i) linear, (ii) elliptical and 
(iii) circular ? 1 + 2 + 2 

 iii) Find the state of polarisation when 

the x and y components of the electric 

field are given by  
  ox EE =  sin ( ωt + kz ) and   

  oy EE =  cos ( ωt + kz ). 3 

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

a) With a neat ray diagram, find expression for 

longitudinal chromatic aberration for a thin 

converging lens ; and show that for a single 

lens, image can never be chromatic 

aberration free. 5 + 1 

b) Discuss ( in detail with ray diagram ) 

Stokes treatment for phase change on 

reflection. 6 

c) What do you mean by a non-reflecting 

film ? Find the expression for the refractive 

index of the material of this film. 2 + 4 

d) Discuss in detail how the strength of a cane 

sugar solution can be determined with the 

help of a polarimeter. 6 

e) State Fermat’s principle. Establish the laws 

of reflection at a plane surface from 

Fermat’s principle. 2 + 4 

f) i) What is “Kerr cell” ? Explain briefly. 3 

 ii) Mention the defects of vision. 3 
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3. Answer any four questions : 3 × 4 = 12 

a) In Llyod’s single mirror experiment, explain 
why the central band is ‘dark’, instead of 
‘bright’, when monochromatic light is used. 

   3 

b) State the conditions for sustained 
interference pattern. 3 

c) Calculate the thickness of quartz half-wave 
plate for the spectral line of wavelength 
5890 Å for which refractive indices of the 
medium of o-ray and e-ray are respectively, 

531 ⋅=μo  and  eμ  = 1·55. 3 

d) Critical angle for glass placed in air is 40°. 
Calculate the angle of polarisation. 3 

e) What do you mean by ‘coherence time’ and 
‘coherence length’ ? 3 

f) Explain ‘Purkinje effect’ in brief. 3 

g) Wavelength of a light wave in vacuum is λ . 
What will be energy of this photon ? 3 

h) Obtain the ‘translation matrix’ of an optical 
system for paraxial rays. 3 

    


