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K-wefvM 
 

1| (K) wbDUwbqvb ejwe`¨vq †Kvb iƒcvš—i †KŠkj cÖ‡qvM Kiv nq? [Which 

transformation technique applies to Newtonian mechanics?] 

 (L) j‡iÄ ej Kv‡K e‡j? [What is the Lorentz force?][Ch-1: Quiz-16] 

 (M) cÖK…Z mgq Kx? [What is proper time?] [Ch-1: Quiz-14] 

 (N) mgq `xN©vq‡bi m~ÎwU †jL| [Write down the equation of time 

dilation.] [Ch-2: Quiz-21] 

 (O) f‡ii iƒcvš—i m~Î †jL| [Write down the transformation formula of 

mass.] [Ch-3: Quiz-9] 

 (P) Av‡jvi †KvYK ej‡Z Kx eySvq? [What does it mean by cone of 

light?] 

 (Q) wiwm †Ubmi Kv‡K e‡j? [What is called Ricci tensor?] 

[†Ubmi we‡k­lY eB‡qi Ch-3B: Quiz-3] 

 (R) iw³g miY Kx? [What is red shift?] [Ch-7: Quiz-7] 

 (S) PvR© Nb‡Z¡i iƒcvš—i mgxKiY †jL| [Write down the transformation 

equation of charge density.] [Ch-8: Quiz-4] 

 (T) AvBb÷vwbqvg Kx? [What is Einsteinium?] 

 (U) gnvwe‡k¦i Av`k© gnvRMwZK g‡Wj Kx? [What is the standard 

cosmological model of the universe?] 

 (V) w÷ªs ZË¡ Kx mgvavb Ki‡Z †Póv Ki‡Q? [What is String theory trying 

to solve?] 

L-wefvM 

2| `‡Ûi •`N©¨ ms‡KvPb wbqgwU j‡iÄ Gi iƒcvš—i Øviv e¨vL¨v Ki| [Explain the 

law of contraction of rod with the help of Lorentz transformation.] 

[Ch-2: Art-2.7] 

3| KZ †e‡M Pj‡j GKwU KYvi MwZkw³ Gi w¯’ikw³i mgvb n‡e? [At what 

speed should a particle be moved so that the kinetic energy is equal 

to its rest energy?] [Ch-3: Prob-5] 

4| cÖgvY Ki †h, 
2 2 4 2 2

0E m c p c   m¤úK©wU j‡iÄ iƒcvš—‡ii Aax‡b Abp| 

[Prove that 2 2 4 2 2

0E m c p c   is invariant under Lorentz 

transformation.] [Ch-3: Prob-3] 

5| wgb‡Kvfw¯‹ RM‡Zi †gwUªK 
2 2 2 2 2 2ds c dt dx dy dz     n‡Z cÖgvY Ki 

†h, cÖK…Z mgq 
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  | [From the metric 

2 2 2 2 2 2ds c dt dx dy dz     of Minkowski’s space prove that, the 

proper time 
2

2
1

v
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c
  .] [Ch-4: Art-4.5] 

6| cÖgvY Ki †h [Prove that], 0a a

aijk hlm lmha ijkR R R R   [Ch-6: Prob-14] 

7| †`LvI †h, 
2 2E H  j‡iÄ AcwieZ©K| [Show that, 2 2E H  is 

invariant under Lorentz transformation.] [Ch-8: Art-8.13(i)] 

8| wek¦ m„wó Z‡Ë¡i cwiwPZ PviwU g‡Wj eY©bv Ki| [Descrive the four familiar 

models of cosmology.] 

9| GKxf~Z †¶Î ZË¡ e¨vL¨v Ki| [Explain the unified field theory.] 

[Ch-10: Art-10.4] 

M-wefvM 

10| Av‡cw¶K Z‡Ë¡ cÖgvY Ki †h [In special theory of relativity show that],  
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 [Ch-2: Art-2.11] 

11| gvB‡Kjmb-†gviwj cix¶vwU eY©bv Ki| cix¶vwUi djvdj e¨vL¨v Ki| 

[Describe the Michelson-Morley experiment. Interpret the result of 

this experiment.] [Ch-1: Art-1.4] 
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12| (K) †`LvI †h [Show that], 
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 [Ch-2: Prob-4] 

 (L) j‡iÄ iƒcvš—‡ii R¨vwgwZK e¨vL¨v `vI| [Explain the geometric 

interpretation of Lorentz transformation.] [Ch-4: Art-4.3] 

13| (K) GKwU KYvi fi Gi w¯’i f‡ii wZb¸Y, KYvwUi †eM wbY©q Ki| [The 

mass of a particle is triple its rest mass, what is its speed?] 

[Ch-3: Prob-12] 

 (L) †dvU‡bi fi wbY©q Ki| [Calculate the mass of a photon.] 

[Ch-3: Prob-14] 

14| †mvqvR©PvBì RMZ, 
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2 2 2 2( sin )r d d     n‡Z Ak~b¨ wØZxq cÖKvi wµ‡÷v‡dj cÖZxKmg~n 

wbY©q Ki| [Calculate the nonvanishing Christoffel symbols of 2nd 

kind for the Schwarzchild space 
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2 2 2 2( sin )r d d    .] [Ch-6: Prob-6] 

15| †`LvI †h, jvj-e`j NUbv msL¨v 

2
1xv v

R


   Øviv cÖ`Ë nq| GwU n‡Z 

f~c„‡ôi wbKU jvj-e`‡ji cwigvY wbY©q Ki| [Show that the red shifted 

frequency given by 
2

1xv v
R


  . Hence calculate the amount of 

red shift near to the surface of the Earth.] [Ch-7: Prob-3] 

16| wiwmi Dccv`¨ eY©bvmn cÖgvY Ki| [State and prove Ricci’s theorem.] 

[†Ubmi we‡k­lY eB‡qi Ch-3A: Th-10] 

17| Km‡gvjwRi bxwZ eY©bv Ki| 

  (i) 2 28
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G
R K R


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  (ii) 3( ) 0
R

P
R

     mgxKiY `ywU cÖwZôv Ki| 

 [Describe the cosmological principle, Derive the equation: 
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  (ii) 3( ) 0
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    .] [Ch-9: Quiz-1, Prob-2] 
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