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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 ) 

AEıÁV` Yy ( 11th Paper : Relativity and  
Advanced Mechanics ) 

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∂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 Ã̄[˝ ◊VX  f 10 × 2 = 20 

Eı) TˆÃ[˝Ü %„Yl˘„EıÃ[˝ Â\ˆÏTˆ TˆÁdY^Ô ◊_F«X * AÃ[˝ Y“]ÁS›EıÃ[˝S 

[˝_„Tˆ Eı› Â[˝Á„MıX ? aïˆÁ[˝ÓTˆÁÃ[˝ Y“[˝Ác˜ HX±ºˆ [˝ÓÁFÓÁ 

EıÃ[˝”X * aïˆÁ[˝ÓTˆÁÃ[˝ a‹ôˆTˆTˆÁÃ[˝ a]›EıÃ[˝S◊ªRÙO ◊_F«X * 

   3 + 2 + 3 + 2 

F) ◊[˝„`b %Á„Y◊l˘EıTˆÁ[˝Á„VÃ[˝ ÿëˆ›EıÁ^Ôm◊_ ◊_F«X * V«◊ªRÙO 

◊X„V¤`Tˆ„‹óˆÃ[˝ ]„W˝Ó _„Ã[˝Xda Ã[˝÷YÁ‹ôˆÃ[˝ a]›EıÃ[˝Sm◊_ ◊_F«X 

C [˝ÓÁFÓÁ EıÃ[˝”X * %Á„Y◊l˘EıTˆÁ[˝Á„V V ªRÕÙ [˝ÿô«ˆÃ[˝ aep˚Á ◊Eı 

G–Ác˜Ó ? G_„X [˝ÿô«ˆÃ[˝ \ˆÃ[˝ ◊Eı [˝ ◊à˘ YÁÃ^ ? 

   4 + 4 + 1 + 1 

G) ÿëˆÁTˆ‹óˆÓ aeFÓÁ C Y“◊Tˆ[˝μ˘ G◊Tˆ =VÁc˜Ã[˝Sac˜ [˝ÓÁFÓÁ 

EıÃ[˝”X * VÁ _gÁ„[˝Ã[˝ X›◊Tˆ (D'Alembert's principle) 

ÂU„Eı _ÓÁG–Á„tÃ[˝ a]›EıÃ[˝S Y“◊TˆúˆÁ EıÃ[˝”X * 2 + 8 

H) c˜Ác˜O„LX[˝Á„GÔÃ[˝ %◊X∏JÙÃ^TˆÁ X›◊Tˆ◊ªRÙO ◊_F«X * AÃ[˝ aÁc˜Á„^Ó 

YÃ[˝]ÁS«Ã[˝ ◊X=◊zıÃ^Á„a c˜O„_EıÆœÙ„XÃ[˝ %X«Y◊ÿöˆ◊TˆÃ[˝ EıÁÃ[˝S 

[˝ÓÁFÓÁ EıÃ[˝”X * ÂQˆ◊\ˆaX-LÁÃ[˝]ÁÃ[˝ YÃ[˝›l˘ÁÃ[˝ [˝SÔXÁ C 

Zı_ÁZı_ %Á„_ÁªJÙXÁ EıÃ[˝”X * 2 + 2 + 6 

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

Eı) ⎥
⎦

⎤
⎢
⎣

⎡ ∧∧
xpx ,  =   hi   c˜„_ ÂVFÁX Â^ 

 1, −∧∧
=⎥

⎦

⎤
⎢
⎣

⎡ n
x

n
x npipx h    A[˝e  

 1, −∧∧
=⎥

⎦

⎤
⎢
⎣

⎡ n
x

n nxipx h . 3 + 3 
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F) EıÁ‰ªRÙO¤L›Ã^ Tˆ„‹óˆ ]…_◊[˝≥V«GÁ]› ÂEıÁX %„l˘Ã[˝ aÁ„Y„l˘ ÂEıÁX 

LQÕˆ [˝ÿô«ˆÃ[˝ LQÕˆTˆÁ }Á]„EıÃ[˝ aÁW˝ÁÃ[˝S Ã[˝Á◊`]Á_Á ◊XSÔÃ̂  

EıÃ[˝”X * 

G) YÃ[˝›l˘ÁGÁÃ[˝ C \ˆÃ[˝„Eı≥V– ◊X„V¤`Tˆ‹óˆ Eı› ? LQÕˆ C %LQÕˆˆ 

◊X„V¤`Tˆ„‹óˆÃ[˝ YÁUÔEıÓ =VÁc˜Ã[˝Sac˜ ◊_F«X * 

H) %Á„Y◊l˘EıTˆÁ[˝Á„VÃ[˝ aÁ„Y„l˘ Â[˝G ae„^ÁLX a…y Y“◊TˆúˆÁ 

EıÃ[˝”X * 

I¯) Ê`“Á„Ã^◊QˆÜÁ„Ã[˝Ã[˝ a]Ã^ ◊X\ˆ¤Ã[˝ TˆÃ[˝Ü a]›EıÃ[˝S◊ªRÙO Y“◊TˆúˆÁ 

EıÃ[˝”X * 

ªJÙ) %Ác˜OX∫RÙOÁc ÕX TgˆÁÃ[˝ %Á„_ÁEıTˆ◊QÕ̂d ◊y‘Ã̂ ÁÃ[˝ a]›EıÃ[˝„SÃ[˝ 

aÁc˜Á„^Ó Eı›\ˆÁ„[˝ %Á„_ÁEıTˆ◊QÕˆd ◊XfaÃ[˝„SÃ[˝ È[˝◊`rÙÓm◊_ 

[˝ÓÁFÓÁ Eı„Ã[˝X ? 

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

Eı) `å C %Á„_Á„EıÃ[˝ QˆY_ÁÃ[˝ ◊y‘Ã^ÁÃ[˝ YÁUÔEıÓ EıÃ[˝”X * 

F) \ˆÃ[˝ C `◊N˛Ã[˝ a]T«̂_ÓTˆÁ X›◊Tˆ [˝ÓÁFÓÁ EıÃ[˝”X * 

G) ◊]XEıC◊ïıÃ[˝ ªJÙT«ˆ]ÔÁ◊≈yEı LGd Eı› ◊_F«X * 

H) Eı+ªRÙOXÀ ◊y‘Ã^ÁÃ[˝ Tˆ√º¯◊ªRÙO ae„l˘„Y ◊_F«X * 

I¯) Â[˝Á„Ã[˝Ã[˝ Y◊Ã[˝Y…Ã[˝EıTˆÁÃ[˝ X›◊Tˆ◊ªRÙO %Á„_ÁªJÙXÁ EıÃ[˝”X * 

ªJÙ) A„Ã[˝X„Zı‰∫RÙOÃ[˝ =YYÁVÓ◊ªRÙO ◊_F«X * 

ªK˜) X›‰ªJÙÃ[˝ a+EÔı◊ªRÙO Y“◊TˆúˆÁ EıÃ[˝”X f 

 pq – qp  =  hi− ,  AFÁ„X p A[˝e q Y“ªJÙ◊_Tˆ %UÔ 

[˝c˜X Eı„Ã[˝ * 

L) EıSÁ C TˆÃ[˝„ÜÃ[˝ ◊•ªJÙÁ◊Ã[˝TˆÁ [˝_„Tˆ Eı› Â[˝Á„MıX ? 
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( English Version ) 

 

 

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

a) Write down the physical interpretation of 

wavefunction. What do you mean by 

normalisation of wavefunction ? Explain 

probability density. Write down the 

equation of continuity of probability. 

   3 + 2 + 3 + 2 

b) State the postulates of special theory of 

relativity. Write down Lorentz 

transformation equations in respect of two 

frames of reference and explain them. Is 

the definition of a rigid body acceptable in 

reality ? Does the mass of body increase on 

melting ? 4 + 4 + 1 + 1 

c) Explain, with examples, degrees of freedom 

and constrained motion. Establish 

Lagrange’s equation from D’ Alembert's 

principle. 2 + 8 

d) Write down Heisenberg’s uncertainty 

principle. Explain with its help the non-

existence of electron in the nucleus of an 

atom. Describe the experimental 

arrangement of Davisson and Germer’s 

experiment and discuss the results of the 

experiment. 2 + 2 + 6 

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

a) ⎥
⎦

⎤
⎢
⎣

⎡ ∧∧
xpx ,  =   hi , then show that 

 1, −∧∧
=⎥

⎦

⎤
⎢
⎣

⎡ n
x

n
x npipx h    and  

 1, −∧∧
=⎥

⎦

⎤
⎢
⎣

⎡ n
x

n nxipx h . 3 + 3 

b) Find out the general expression for moment 

of inertia of a rigid body about an axis 

passing through the origin in Cartesian 

system. 

c) What are laboratory and centre of mass 

reference systems ? Distinguish between 

inertial and non-inertial frames with 

examples. 

d) Establish velocity addition theorem in 

connection with special theory of relativity. 
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e) Deduce the time dependent Schrödinger 

wave equation. 

f) Discuss how Einstein could explain the 

features of photoelectric emission with the 

help of his photoelectric equation. 

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

a) Distinguish between Doppler’s effects in 

sound and light. 

b) Explain the mass and energy equivalence 

principle. 

c) Write about four dimensional world of 

Minkowski. 

d) Explain the theory of Compton effect in 

brief. 

e) Discuss Bohr’s Complementarily principle. 

f) Write down Ehrenfest’s theorem. 

g) Establish the following relation : 

 pq – qp  =  hi− ,  where p and q bear usual 

meanings. 

h) What do you understand by wave-particle 

dualism ? 

    
 


