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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 

 
 
 
 
 

 

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

 Answer any two questions : 

a) %Á„_ÁEıTˆ◊QÕˆd ◊y‘Ã^Á aey‘Á‹ôˆ YÃ[˝›l˘Á_ï˘ Zı_ÁZı_m◊_ Eı› ◊ªK˜_ ? %Á„_ÁÃ[˝ TˆÃ[˝ÜW˝„]ÔÃ[˝ aÁc˜Á„Ã^Ó Zı_m◊_ [˝ÓÁFÓÁ 

EıÃ[˝ÁÃ[˝ %a«◊[˝W˝Á ÂEıX c˜_ ? %Ác˜OX∫RÙOÁc˜OX Eı›\ˆÁ„[˝ %Á„_ÁEıTˆ◊QÕˆd ◊y‘Ã^ÁÃ[˝ È[˝◊`rÙÓm◊_ TgˆÁÃ[˝ a]›EıÃ[˝„SÃ[˝ aÁc˜Á„^Ó 

[˝ÓÁFÓÁ EıÃ[˝„_X ? 4 + 2 + 4 

 What are the experimental findings on photoelectric phenomena ? Why these could 
not be explained by wave theory of light ? How did Einstein explain the features with 
the help of his equation ? 

b) ={∂ëˆTˆ„_ ÂVÁ_XÃ[˝Tˆ AEı◊ªRÙO ^«GΩ„VÁ_„EıÃ[˝ ◊Y≥QˆV«◊ªRÙOÃ[˝ Y“„TˆÓEı◊ªRÙOÃ[˝ \ˆÃ[˝ m, Y“U] ◊Y≥Qˆ◊ªRÙO AEı◊ªRÙO ◊ÿöˆÃ[˝ %Á_∂ëˆ 

ÂU„Eı A[˝e ◊•Tˆ›Ã^◊ªRÙO Y“U] ◊Y≥Qˆ ÂU„E ;ı V«◊ªRÙOc˜O l ÈV„HÔÓÃ[˝ %Y“aÁ^Ô a«TˆÁÃ^ ÂMıÁ_ÁX %Á‰ªK˜ * =Y^«N˛ ◊X„V¤`Á·¯ 

◊X[˝ÔÁªJÙX Eı„Ã[˝ ^«GΩ„VÁ_Eı◊ªRÙOÃ[˝ _ÓÁG–Át›Ã^ %„Yl˘Eı◊ªRÙO ◊_F«X A[˝e _ÓÁG–Át›Ã^ G◊Tˆ a]›EıÃ[˝Sm◊_ ◊XSÔÃ^ EıÃ[˝”X * 

   3 + 4 + 3 
 The mass of each bob of a double pendulum oscillating in a vertical plane is m. The 

first bob is hanging from a fixed support and the second bob is hanging from the 
first, both with the help of inextensible string of length l. Selecting appropriate 
coordinates, write down the Lagrangian of the double pendulum and find the 
Lagrangian equation of motion. 

c) ◊[˝„`b %Á„Y◊l˘EıTˆÁ Tˆ„√º¯Ã[˝ •ÁÃ[˝Á QˆY_ÁÃ[˝ ◊y‘Ã^ÁÃ[˝ aÁW˝ÁÃ[˝S a]›EıÃ[˝S ◊XSÔÃ^ EıÃ[˝”X * ÂVFÁX Â^ AEı◊ªRÙO EıSÁ 

%Á„_ÁÃ[˝ Â[˝G ◊X„Ã^ ªJÙ_„_ TˆÁÃ[˝ ◊ÿöˆÃ[˝ \ˆÃ[˝ `…XÓ Âc˜Á„Tˆ c˜Ã^ * 8 + 2 

 Determine the general formula for Doppler effect of light by special theory of 
relativity. Show that when a particle travels with the velocity of light, must have a 
zero rest mass. 

d) Ê`“Á„Ã^◊QˆeGÁ„Ã[˝Ã[˝ ◊≈y]Á◊≈yEı a]Ã^-◊X\ˆ¤Ã[˝ a]›EıÃ[˝S◊ªRÙO Y“◊TˆúˆÁ EıÃ[˝”X * Ac˜O a]›EıÃ[˝S ÂU„Eı Ê`“Á„Ã^◊QˆeGÁ„Ã[˝Ã[˝ a]Ã^-

◊XÃ[˝„Yl˘ a]›EıÃ[˝S◊ªRÙO ◊Eı\ˆÁ„[˝ YÁCÃ^Á ^ÁÃ^ ? aeEıÁÃ[˝Eı ◊[˝◊X]Ã^ ◊XÃ^]◊ªRÙO AEı◊ªRÙO =VÁc˜Ã[˝„SÃ[˝ aÁc˜Á„^Ó [˝ÓÁFÓÁ 

EıÃ[˝”X * 7 + 3 

 Establish Schröedinger three-dimensional time-dependent equation. How would you 
obtain the time-independent Schröedinger's equation from the above equation ? 
Explain the commutative law of operators with an example. 

  

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) Â[˝G ae„^ÁL„XÃ[˝ a…y Y“◊TˆúˆÁ EıÃ[˝”X * 6 

 Establish the velocity addition theorem. 

b) c˜Ác˜O„LX[˝Á„GÔÃ[˝ %◊X∏JÙÃ^TˆÁÃ[˝ X›◊Tˆ◊ªRÙO ◊_F«X * ◊X=◊zıÃ^Á„a AEı◊ªRÙO c˜O„_EıÆœÙ„XÃ[˝ %[˝ÿöˆÁ„XÃ[˝ a„[˝ÔÁ¨JÙ %◊X∏JÙÃ^TˆÁ c˜_     

2 × 10 14− m, TˆÁc˜„_ Âa◊ªRÙOÃ[˝ \ˆÃ[˝„[˝„GÃ[˝ a[˝Ô◊X∂oˆ %◊X∏JÙÃ^TˆÁ ◊XSÔÃ^ EıÃ[˝”X * 2 + 4 

 Write the Heisenberg's uncertainty principle. The maximum uncertainty in the 

position of an electron in the nucleus is 2 × 10 14− m. Find the minimum 
uncertainty in its momentum. 

c) ]Ác˜O„Eı_-„]ÁÃ[˝„_ YÃ[˝›l˘ÁÃ[˝ =„ï`Ó C Zı_ÁZı_ ◊_F«X * Zı_ÁZı„_Ã[˝ aïˆÁ[˝Ó [˝ÓÁFÓÁm◊_ Eı› ?  2 + 2 + 2 

 What were the purpose and results of Michelson-Morley experiment ? What are the 
possible explanations of results ? 

d) V`Á„[˝G C m¨K˜„[˝„GÃ[˝ a+EÔı◊ªRÙO Y“◊TˆúˆÁ EıÃ[˝”X * Â[˝Á„Ã[˝Ã[˝ Y◊Ã[˝Y…Ã[˝Eı X›◊Tˆ◊ªRÙO Eı› ? 3 + 3 

 Establish the relation between phase velocity and group velocity. What is Bohr's 
complementarity  principle ? 

e) EıSÁ C TˆÃ[˝„ÜÃ[˝ È•Tˆaw¯Á [˝_„Tˆ Eı› Â[˝ÁMıÁÃ^ [˝ÓÁFÓÁ EıÃ[˝”X * 100 eV `◊N˛Ã[˝ AEı◊ªRÙO c˜O„_EıÆœÙ„XÃ[˝ VÓ [˝–Ã^, 

TˆÃ[˝ÜÍVHÔÓ EıTˆ ? 3 + 3 

 State what is meant by wave particle dualism. What is de-Broglie wavelength of an 
electron having kinetic energy 100 eV ? 

f) %Á„_ÁÃ[˝ a]Á[˝Tˆ¤X [˝_„Tˆ Eı› Â[˝Á„MıX ? ÂYÁ_ÁÃ[˝„Ã^„QˆÃ[˝ [˝Ó[˝c˜ÁÃ[˝ ◊_F«X * 3 + 3 

 What do you understand by polarisation of light ? Write down uses of Polaroids. 

  

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

 Answer any four questions : 

a) ÂVFÁX Â^,  0],[],[ ==
∧∧∧∧
yyLxL x . 3 

 Show that  0],[],[ ==
∧∧∧∧
yyLxL x . 

b) c˜Ác˜O‰QŒˆÁ„LX YÃ[˝]ÁS«Ã[˝ Âl˘‰y Â[˝Á„Ã[˝Ã[˝ %Ü›EıÁÃ[˝m◊_ ◊_F«X * 3 

 Write down the Bohr's postulates for hydrogen atom. 

c) TˆÃ[˝Ü %„Yl˘„EıÃ[˝ W˝]Ôm◊_ ◊_F«X * 3 

 Write down the properties of wavefunction. 

d) A„Ã[˝X„Zı‰∫RÙOÃ[˝ =YYÁVÓ◊ªRÙO ◊_F«X C [˝ÓÁFÓÁ EıÃ[˝”X * 3 

 Write down Erenfest's theorem and explain it. 

e) VÓ [˝–Ã^ Y“Eıî ÂU„Eı Â[˝Á„Ã[˝Ã[˝ ÂEıÏ◊SEı \ˆÃ[˝„[˝„GÃ[˝ ÿëˆ›EıÁ^Ô◊ªRÙO Y“◊TˆúˆÁ EıÃ[˝”X * 3 

 Establish Bohr's angular momentum postulate from de-Broglie hypothesis. 

f) c˜O„_EıÆœÙX-Y◊LÆœÙX ^«G_ GPˆ„X GÁ]Á Ã[˝◊`ΩÃ[˝ X…ÓXTˆ] `◊N˛ ◊XSÔÃ^ EıÃ[˝”X * 3 

 Determine the minimum energy of a γ-photon in the formation of an electron-

positron pair. 

g) AEı◊ªRÙO ◊X„Ã[˝ªRÙO ÂGÁ_„EıÃ[˝ ÂEıÁXÀ [˝ÓÁa [˝Ã[˝Á[˝Ã[˝ LQÕˆTˆÁ }Á]Eı ◊XSÔÃ^ EıÃ[˝”X * 3 

 Find the moment of inertia of a solid sphere about its diameter. 

h) ◊[˝„`b %Á„Y◊l˘EıTˆÁ[˝Á„VÃ[˝ a]„Ã^Ã[˝ V›HÔÁÃ^„XÃ[˝ Ã[˝Á◊`]Á_Á Y“◊TˆúˆÁ EıÃ[˝”X * 3 

 Establish the equation of time dialation in special relativity. 

  

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 : 
 
 
 
 
 
 
 

 

 

 


