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

◊Qˆ„a∂ëˆÃ[˝, 2015 C L«X, 2016  

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˜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 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˜OÃ^e AÃ[˝ ◊•„Ã[˝FÁ◊ªK˜V– YÃ[˝›l˘ÁÃ^ Y“Áä [˝Ó◊TˆªJÙÁÃ[˝ MıÁ_„Ã[˝ 

=#ï_ C %μ˘EıÁÃ[˝ =\ˆÃ^ Ê “̀S›Ã[˝ ◊Z–ı„tÃ[˝ Y“ÿö̂  ◊XSÔÃ̂  EıÃ[˝”X 

A[˝e ÂVFÁX Â^ =\ˆÃ^ ◊Z–ı„tÃ[˝ Y“ÿöˆ a]ÁX * =da ÂU„Eı 

YV¤ÁÃ[˝ V…Ã[˝±ºˆ [˝ÁQÕˆÁ„_ ◊Z–ı„tÃ[˝ Y“„ÿöˆÃ[˝ ÂEıÁ„XÁ Y◊Ã[˝[˝Tˆ¤X c˜„[˝ 

◊Eı XÁ TˆÁ «̂◊N˛ac˜ [˝ÓÁFÓÁ EıÃ[˝”X * 8 + 2 

F) 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 * ÂEıÁ„XÁ 

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

c˜„_ TˆÁÃ[˝ (i) a…©øTˆÁ mSÁeEı (ii) %W Ô̋Y“ÿöˆ A[˝e 

(iii)  ◊Zı„Xa [˝Á a…©øTˆÁ ◊XSÔÃ^ EıÃ[˝”X * 

  6 + ( 2 + 1 + 1 ) 

G) ÂGÁ_›Ã̂  Tˆ„_Ã[˝ %◊[˝YU› ÂZıÁEıÁ„aÃ[˝ %[˝ÿö̂ ÁX ◊XSÔÃ̂  

EıÃ[˝”X* Ac Õ X›◊TˆÃ[˝ [˝Ó[˝c˜Á◊Ã[˝Eı Y“„Ã^ÁG ÂEıÁXÀ %Á„_ÁEı›Ã^ 

^‹óˆ GPˆ„X EıÃ[˝Á c˜Ã^ ? 8 + 2 

H) %Á„_ÁÃ[˝ a][˝Tˆ¤X [˝_„Tˆ ◊Eı Â[˝Á„MıX ? AEı◊ªRÙO ◊XEı_ 

◊Y“L„]Ã[˝ GPˆX ae„l˘„Y [˝SÔXÁ EıÃ[˝”X A[˝e ◊Eı\ˆÁ„[˝ AÃ[˝ 

aÁc˜Á„^Ó %Á„_ÁÃ[˝ a][˝Tˆ¤X c˜Ã^, [˝ÓÁFÓÁ EıÃ[˝”X * 

  2 + 5 + 3 

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◊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 
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G) "◊X=ªRÙOX [˝_Ã^' YÃ[˝›l˘Á [˝Ó[˝ÿö̂ ÁÃ̂  ÂVFÁX Â^ n-Tˆ] y‘„]Ã[˝ 

%μ˘EıÁÃ[˝ [˝_„Ã^Ã[˝ [˝ÓÁaÁW˝Ô nr  c˜„_, nrn ∝  * 

ÂEı≥V–›Ã^ [˝_Ã^◊ªRÙO =#ï_ XÁ %μ˘EıÁÃ[˝ c˜„[˝, TˆÁ ^«◊N˛ac˜ 

[˝ÓÁFÓÁ EıÃ[˝”X * 4 + 2 

H) %Y[˝Tˆ¤X a]Tˆ_ ÊG–◊ªRÙOe-AÃ[˝ ""◊[˝‰`¿bS› l˘]TˆÁ'' [˝_„Tˆ 

◊Eı Â[˝ÁMıÁÃ^ ? AÃ[˝ Ã[˝Á◊`]Á_Á ◊XSÔÃ^ EıÃ[˝”X * 2 + 4 

I¯) Y◊Ã[˝õıÁÃ[˝ ◊ªJÙy ac˜„^Á„G AEı◊ªRÙO ◊c˜◊_Ã^Á]-◊XÃ^X Â_LÁ„Ã[˝Ã[˝ 

EıÁ^ÔY“SÁ_› ae„l˘„Y [˝SÔXÁ EıÃ[˝”X * 6 

ªJÙ) ""EıÁ_'' C ""ÂV`'' a+EıfiÃ^ a«a∂ë̂à˘TˆÁ %Á„_ÁªJÙXÁ EıÃ[˝”X 

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

Â[˝Á„MıX TˆÁ [˝_«X * 4 + 2 

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

Eı) AEı◊ªRÙO y‘aÀQÀˆ Â_„≥aÃ[˝ =YÁVÁ„XÃ[˝ Y“◊TˆaÃ[˝Á·¯ μ = 1·5 * 

Â_≥a◊ªRÙOÃ[˝ %ÁE ı◊Tˆ C Y“E ı◊Tˆ ◊Eı c˜„[˝ TˆÁ [˝ÓÁFÓÁ EıÃ[˝”X *  

F) 5890 Å TˆÃ[˝ÜÍV„HÔÓÃ[˝ %Á„_ÁÃ[˝ LXÓ ÂEıÁÃ^ÁªRÙO¤„LÃ[˝ 

◊a◊EıT Ã̂[˝Ü YÁ„T Ã̂[˝ Â[˝W˝ ◊XSÔÃ^ EıÃ[˝”X * A„l˘‰y aÁW˝ÁÃ[˝S 

C %aÁW˝ÁÃ[˝S %Á„_ÁÃ[˝ Y“◊TˆaÃ[˝Á·¯ ^UÁy‘„] 1·53 A[˝e 

1·55 * 

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

H) AEıLX V›HÔV ◊rÙ ◊[˝◊`rÙ [˝Ó◊N˛ 40 cm %„Yl˘Á ◊XEı‰ªRÙOÃ[˝ 

Â_FÁ YQÕˆ„Tˆ YÁ„Ã[˝X XÁ * 25 cm V…Ã[˝ ÂU„Eı ◊Tˆ◊X 

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

l˘]TˆÁ EıTˆ c˜CÃ^Á =◊ªJÙTˆ ? 

I¯) ◊ªJÙ◊XÃ[˝ V–[˝S Y…SÔ 20 cm _∂ëˆÁ AEıª◊ªRÙO ÂYÁ_Á◊Ã[˝◊]ªRÙOÁÃ[˝ X_ 

Tˆ_›Ã̂  a][˝◊T ¤̂Tˆ %Á„_ÁÃ[˝ aÁ]„X Ã[˝ÁFÁ c˜_ * TˆFX 11° 

%Á„_ÁEı›Ã^ H…SÔX YÁCÃ^Á ÂG_ * ^◊V YÃ[˝›l˘ÁW˝›X %[˝ÿöˆÁÃ^ 

◊ªJÙ◊XÃ[˝ %Á„Y◊l˘Eı H…SÔX 66° c Ã̃̂ , Tˆ„[˝ V–[˝„SÃ[˝ ]ÁyÁ 

EıTˆ ? 

ªJÙ) ÂEıÁ„XÁ %Á„_ÁEıTˆ‰≥V–, %l˘-a]›Y[˝Tˆfi Ã[˝◊`ΩÃ[˝ ""aá˚Á_X 

]ÓÁ◊ÆœÙj◊ªRÙO'' ◊XSÔÃ^ EıÃ[˝”X * 

ªK˜) AEı◊ªRÙO %Á„_ÁEı›Ã^ Tˆ‹ô«ˆÃ[˝ ÂEıÁ„Ã[˝Ã[˝ C zıÁ„QˆÃ[˝ Y“◊TˆaÃ[˝Á·¯ 

^UÁy‘„] 1·453 A[˝e 1·432 c˜„_, Tˆ‹ô«ˆ◊ªRÙOÃ[˝ 

◊X=]ÓÁ◊Ã[˝EıÁ_ %ÓÁYÁÃ[ ª̋JÙÁÃ[˝ EıTˆ c˜„[˝, ◊XSÔÃ^ EıÃ[˝”X * 

L) 1·51 Y“◊TˆaÃ[˝Á·¯ a+~ EıÁ‰ªJÙÃ[˝ =YÃ[˝ %Y“◊TˆZı_Eı ◊Mı◊{ 

_ÁGÁ„Tˆ c˜„_, ◊Mı◊{Ã[˝ ]ÁW˝Ó„]Ã[˝ Y“◊TˆaÃ[˝Á·¯ EıTˆ c˜CÃ^Á 

=◊ªJÙTˆ ? 
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( English Version ) 

 

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

a) Determine the fringe width for both the 

dark and bright fringes produced in 

Young’s double slit experiment and show 

that they have equal width. Will the fringe-

width change, when the distance between 

source and screen is increased ? Justify 

your answer. 8 + 2 

b) 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 ) 

c) Determine the positions of aplanatic foci for 

a spherical surface. In construction of 

which optical instrument, this principle is 

adopted ? 8 + 2 

d) What do you mean by ‘polarisation of 

light’ ? Describe briefly the construction of 

a Nicol prism. Explain how polarisation of 

light takes place by this prism. 2 + 5 + 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) With a neat ray diagram, find expression for 

longitudinal chromatic abberation for a thin 

converging lens and show that for a single 

thin lens, image can never be chromatic 

abberation free. 5 + 1 

c) In Newton’s ring arrangement, show that if 
the radius of n-th dark ring is nr , then 

nrn ∝ . Explain whether the central ring 

will be bright or dark. 4 + 2 

d) What is meant by ‘resolving power’ of a 

plane diffraction grating. Obtain an 

expression for it. 2 + 4 

e) With a neat ray diagram, explain briefly the 

working principle of a He-Ne Laser. 6 

f) Discuss about ‘temporal coherence’ and 

‘spatial coherence’. What do you mean by 

‘coherence time’ and ‘coherence length’ ? 

   4 + 2 
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3. Answer any four questions : 3 × 4 = 12 

a) Refractive index of the material of a crossed 

lens is  μ = 1·5. What would be the shape 

and nature of the lens ? Explain. 

b) Calculate the thickness of quartz quarter-

wave plate for the spectral line of 

wavelength 5890 Å for which the refractive 

indices for ordinary and extra-ordinary light 

are 1·53 and 1·55 respectively. 

c) Explain ‘Purkinje effect’ in brief. 

d) A longsighted person cannot read anything 

closer than 40 cm to the eye. Find the 

nature and power of a spectacle lens which 

will enable him to read a book placed at 

25 cm from his eyes. 

e) A 20 cm long tube filled with cane sugar 

solution placed in the path of a plane 

polarised light, gives an optical rotation of 

11°. Find the strength of the solution, if the 

specific rotation of cane sugar is 66°. 

f) Obtain the ‘translation matrix’ of an optical 

system for paraxial rays. 

g) Determine the numerical aperture of an 

optical fibre, for which refractive indices for 

core and clad are respectively 1·453 and 

1·432. 

h) A non-reflecting coating is coated on glass 

having refractive index = 1·51. What would 

be the refractive index of the material of 

such coating ? 

    
 
 


