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LÃ[˝”Ã[˝› ◊X„V¤` / Important Instruction 

%ÁGÁ]› ◊`l˘Á[˝bÔÁ‹ôˆ YÃ[˝›l˘ÁÃ^ (T.E. Exam.) XT«ˆX [˝Ó[˝ÿöˆÁ %UÔÁd Y“`¬ac˜ =w¯Ã[˝ Y«◊ÿôˆEıÁ (QPAB) Y“[˝Tˆ¤X EıÃ[˝Á c˜„[˝* 
Ac˜O XT«ˆX [˝Ó[˝ÿöˆÁÃ[˝ aÁ„U YÃ[˝›l˘ÁUfi„VÃ[˝ %\ˆÓÿöˆ EıÃ[˝ÁÃ[˝ LXÓ [˝Tˆ¤]ÁX %X«`›_X Y‰y Y“◊Tˆ◊ªRÙO Y“‰`¬Ã[˝ ◊X„V¤` %X«^ÁÃ^› 
◊X◊V¤rÙ ÿöˆÁ„Xc˜O =w¯Ã[˝ ◊V„Tˆ c˜„[˝* 
New system i.e. Question Paper Cum Answer Booklet (QPAB) will be introduced in the 
coming Term End Examination. To get the candidates acquainted with the new system, 
now assignment answer is to be given in the specific space according to the instructions. 

Detail schedule for submission of assignment for the 
BDP Term End Examination December-2019 & June-2020 

1. Date of Publication : 14/02/2020 

2. Last date of Submission of answer script  by the student to the study 
centre : 07/03/2020 

3. Last date of Submission of marks by the examiner to the study centre : 08/04/2020 

4. Date of evaluated answer scripts distribution by the study centre to 
the students (Students are advised to check their assignment marks 
on  the evaluated answer scripts and marks lists in the study centre 
notice board. If there is any mismatch / any other problems of marks 
obtained and marks in the list, the students should report to their 
study centre Co-ordinator on spot for correction. The study centre is 
advised to send the corrected marks, if any, to the COE office within 
five days. No change / correction of assignment marks will be 
accepted after the said five days. 

 
 
 
 
 
 
: 18/04/2020 

5. Last date of submission of marks by the study centre to the 
Department of C.O.E. on or before 

 
: 20/04/2020 
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1. Â^-ÂEıÁ„XÁ V«◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 10 × 2 = 20 

 Answer any two questions : 

a) ÂZı]ÔÁÃ[˝ X›◊Tˆ◊ªRÙO ◊[˝[˝ Tˆ EıÃ[˝”X C [˝ÓÁFÓÁ ◊VX * Ac˜O X›◊Tˆ Y“„Ã^ÁG Eı„Ã[˝ a]Tˆ„_ %Á„_Á„EıÃ[˝ Y“◊TˆZı_„XÃ[˝ a…y V«◊ªRÙO 

ÂÃ[˝FÁ◊ªJÙy ac˜„^Á„G Y“◊TˆúˆÁ EıÃ[˝”X * (2 + 2) + 6 
 State and explain Fermat’s principle. With ray diagram, establish the laws of 

reflection at plane surface, applying Fermat’s principle. 

b) i) ""[˝_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 
  What is a ‘zone plate’ ? Compare its functions with those of a converging lens. 

 ii) AEı◊ªRÙO [˝_Ã^ Zı_„EıÃ[˝ %rÙ] [˝ w¯ÁEıÁÃ[˝ [˝_Ã^◊ªRÙOÃ[˝ [˝ÓÁaÁW˝Ô 4·5 mm * 650 nm TˆÃ[˝ÜÍV„HÔÓÃ[˝ %Á„_ÁÃ[˝ 

LXÓ Ac˜O [˝_Ã^ Zı_Eı◊ªRÙOÃ[˝ ÂZıÁEıÁa ÈVHÔÓ ◊XSÔÃ^ EıÃ[˝”X * Zı_Eı ÂU„Eı 7·788 m V…„Ã[˝ Ã[˝ÁFÁ AEı◊ªRÙO ◊[˝≥V« 

=d„aÃ[˝ Y“◊Tˆ◊[˝∂ëˆ ÂEıÁUÁÃ^ ÈTˆÃ[˝› c˜„[˝ TˆÁ ◊XSÔÃ^ EıÃ[˝”X * 4 
  The radius of the 8th circular zone in a zone plate is 4·5 mm. Find the focal 

length for light of wavelength 650 nm. Also find the position of image for a 
point source 7·788 m from the plate. 

c) ÂEıÁX %Á„_ÁEıTˆ„‹óˆ %l˘-a]›Y[˝Tˆfi Ã[˝◊`ΩÃ[˝ Y“◊TˆZı_X C Y“◊TˆaÃ[˝S ]ÓÁ◊ÆœÙjm◊_ ◊XSÔÃ^ EıÃ[˝”X C ÂVFÁX Â^ V«◊ªRÙO 

]ÓÁ◊ÆœÙ„jÃ[˝ ◊QˆªRÙOÁÃ[˝◊]XÓÁ‰≥RÙOÃ[˝ ]ÁX 1. (4 + 4) + (1 + 1) 
 Obtain the reflection matrix, refraction matrix of an optical system for paraxial rays. 

Show that values of determinants of both the matrices are 1. 

d) 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 
 Determine the positions of ‘aplanatic foci’ for a spherical surface. In construction of 

which optical instrument, this principle is adopted ? 

  

Y“U] =w¯Ã[˝ / First Answer : 
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◊•Tˆ›Ã^ =w¯Ã[˝ / Second Answer : 
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2. Â^-ÂEıÁ„XÁ ◊TˆX◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 6 × 3 = 18 

 Answer any three questions : 

a) ""%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 
 What do you mean by a non-reflecting film ? Find the expression for the refractive 

index of the material of this film. 

b) V«◊ªRÙO YÁTˆ_Á Â_≥a„Eı ◊X◊V¤rÙ [˝Ó[˝W˝Á„X Ã[˝ÁF„_ TˆÁ„VÃ[˝ T«ˆ_Ó ÂZıÁEıÁa ÈVHÔÓ EıTˆ c˜„[˝ ◊XSÔÃ^ EıÃ[˝”X * ( ]ÓÁ◊ÆœÙj 

Yà˘◊Tˆ %[˝_∂ëˆX EıÃ[˝”X ) * ^FX V«◊ªRÙO Â_≥a YÃ[˝&Ã[˝ ae_G¬ UÁEı„[˝, TˆFX T«ˆ_Ó ÂZıÁEıÁa ÈVHÔÓ EıTˆ c˜„[˝ ? 
   5 + 1 
 Two thin lenses are kept at a distance apart. Find equivalent focal length of the 

combination ( by matrix method ). What is the equivalent focal length of the two 
lenses, when kept in contact with each other ? 

c) Y“◊TˆZı_„X V`ÁÃ[˝ Y◊Ã[˝[˝Tˆ¤X a+„EÔı Ê∫RÙOÁEıÀ„aÃ[˝ W˝ÁÃ[˝SÁ◊ªRÙO„Eı ◊[˝`V %Á„_ÁªJÙXÁ ( ÂÃ[˝FÁ◊ªJÙy ac˜„^Á„G ) EıÃ[˝”X * 6 
 Discuss ( in detail with ray diagram ) Stokes’ treatment for phase change on 

reflection. 

d) 1n  C 2n  Y“◊TˆaÃ[˝Á·¯ a+~ V«◊ªRÙO %Á„_ÁEı›Ã^ ]ÁW˝Ó„]Ã[˝ ◊[˝„\ˆVTˆ_ ◊c˜aÁ„[˝ r [˝y‘TˆÁ[˝ÓÁaÁ„W˝ÔÃ[˝ AEı◊ªRÙO [˝y‘Tˆ_ 

◊[˝„[˝ªJÙXÁ EıÃ[˝”X * AEı◊ªRÙO Ã[˝◊`ΩÃ[˝ B ◊[˝„\ˆVTˆ„_ Y“◊TˆaÃ[˝S HªRÙO„_ "Y“◊TˆaÃ[˝S ]ÓÁ◊ÆœÙj'-AÃ[˝ ]ÁX ◊XSÔX EıÃ[˝”X * 

( ÂÃ[˝FÁ◊ªJÙy ac˜„^Á„G ) 6 
 Consider the refraction of a ray at a spherical surface of radius of curvature r, 

separating two optical media of refractive indices 1n  and 2n . Determine the 

refraction matrix. ( Explain with ray diagram ) 

e) "V ◊rÙ◊X[˝Ôμ˘', "[˝SÔzıÁ◊‹ôˆ' C "[˝SÔÁX«„[˝VX' [˝_„Tˆ ◊Eı Â[˝Á„MıX ? 2 + 2 + 2 
 What do you mean by ‘peristence of vision’, ‘colour fatigue’ and ‘after image’. 

f) %Y[˝Tˆ¤X a]Tˆ_ ÂG–◊ªRÙOe-AÃ[˝ "◊[˝‰`¿bS› l˘]TˆÁ' [˝_„Tˆ ◊Eı Â[˝ÁMıÁÃ^ ? AÃ[˝ Ã[˝Á◊`]Á_Á ◊XSÔÃ^ EıÃ[˝”X * 2 + 4 
 What is meant by ‘resolving power’ of a plane diffraction grating ? Obtain an 

expression for it. 
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◊•Tˆ›Ã^ =w¯Ã[˝ / Second Answer : 
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T ˆTˆ›Ã^ =w¯Ã[˝ / Third Answer : 
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3. Â^-ÂEıÁ„XÁ ªJÙÁÃ[˝◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 3 × 4 = 12 

 Answer any four questions : 

a) "YÁÃ[˝◊EıX„L ◊y‘Ã^Á' ae„l˘„Y [˝ÓÁFÓÁ EıÃ[˝”X * 3 
 Explain ‘Purkinje effect’ in brief. 

b) 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 YQÕˆ„Tˆ ªJÙÁc˜O„_ TˆÁÃ[˝ ªJÙ`]ÁÃ[˝ Y“E ı◊Tˆ C l˘]TˆÁ EıTˆ c˜CÃ^Á =◊ªJÙTˆ ? 3 
 A long sighted 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. 

c) EıÁ‰ªJÙÃ[˝ Y“◊TˆaÃ[˝Á·¯ 1·5 c˜„_ TˆÁÃ[˝ [˝–”rÙÁÃ[˝ ÂEıÁS A[˝e Y“◊TˆaÃ[˝S ÂEıÁ„SÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X * 3 
 Refractive index of glass is 1·5. Calculate Brewster’s angle for it. Also calculate the 

angle of refraction. 

d) _„Ã^„QˆÃ[˝ AEıEı VYÔS YÃ[˝›l˘Á [˝Ó[˝ÿöˆÁÃ^ ^FX VYÔS◊ªRÙO YV¤Á ae_G¬ TˆFX ÂEı≥V–›Ã^ Y◊ªRÙO◊ªRÙO =#ï_ XÁ c˜„Ã^ %μ˘EıÁÃ[˝ 

c˜Ã^ ÂEıX, TˆÁ [˝ÓÁFÓÁ EıÃ[˝”X * 3 
 In Lyod’s single mirror experiments when the mirror is in contact with screen the 

central band is ‘dark’ instead of ‘bright’. — Explain why. 

e) ÊZ–ı„X„_Ã[˝ ^«GΩ ◊Y“L„] Y“Áä ◊Z–ıt◊ªRÙO„Eı "%ÿöˆÁX›E ıTˆ' [˝_Á c˜Ã^ ÂEıX ? [˝ÓÁFÓÁ ◊VX *  3 
 Why the fringes produced by Fresnel’s biprism are called ‘non-localised’ ? Explain. 

f) 6·56 × 10 5− cm TˆÃ[˝ÜÍV„HÔÓÃ[˝ AEı[˝Sfi %Á„_Á 2 cm ªJÙCQÕˆÁ AEı◊ªRÙO ÊG–◊ªRÙOe-AÃ[˝ =YÃ[˝ %◊\ˆ_∂ëˆ\ˆÁ„[˝ %ÁY◊TˆTˆ 

c˜„_Á * %◊\ˆ_∂ëˆ ÂU„Eı 18°44 l  ÂEıÁ„S Y“U] Y^ÔÁ„Ã^Ã[˝ [˝SÔÁ_› ÂVFÁ ÂG„_, B ÊG–◊ªRÙOe-A Â]ÁªRÙO ÂÃ[˝FÁÃ[˝ aeFÓÁ 

EıTˆ ?  3 

 Monochromatic light of wavelength 6·65 × 10 5− cm falls normally on a diffraction 

grating of 2 cm wide. The first order spectrum is produced at an angle of 18°44 l  
from the normal. What is the total number of lines of the grating ? 

g) AEı◊ªRÙO ◊a◊Eı TˆÃ[˝Ü-YÁ„TˆÃ[˝ Â[˝W˝ ◊XSÔÃ^ EıÃ[˝”X * 

 ( Y“Vw¯: λ = 5·8 × 10 7−  m, eμ  = 1·553  A[˝e   oμ  = 1·544 ) 3 

 Calculate the thickness of quarter-wave plate of quartz, with λ = 5·8 × 10 7−  m. 
 ( Given,  eμ  = 1·553  and  oμ  = 1·544 ). 

h) L„_Ã[˝ =YÃ[˝ \ˆÁa]ÁX %◊_\ˆ ÂTˆ„_Ã[˝ ( μ = 1·6 ) a„Ã[˝Ã[˝ =YÃ[˝ a]Á‹ôˆÃ[˝Á_ ÂaÁ◊QˆÃ^Á] %Á„_Á %ÁY◊TˆTˆ c˜„_Á * 

%◊\ˆ_„∂ëˆÃ[˝ a„Ü 30° ÂEıÁS Eı„Ã[˝ ÂVF„_ %rÙ] E ıb’Y◊ªRÙO ÂVFÁ ^ÁÃ^ * a„Ã[˝Ã[˝ Â[˝W˝ EıTˆ ?  

 ( Y“Vw¯:  λ = 5890 Å )  3 
 A parallel beam of sodium light strikes a film of olive oil ( μ = 1·6 ) on water. When 

viewed at an angle of 30° from the normal, the 8th dark band of the system is seen. 
What is the thickness of the film ?  ( Given,  λ = 5890 Å ) 

  

Y“U] =w¯Ã[˝ / First Answer : 
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◊•Tˆ›Ã^ =w¯Ã[˝ / Second Answer : 
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T ˆTˆ›Ã^ =w¯Ã[˝ / Third Answer : 
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ªJÙT«ˆUÔ =w¯Ã[˝ / Fourth Answer : 
 
 
 
 
 
 
 
 
 

 

 

 


