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NUMSc-2019 
 

K-wefvM 
 

1| (K) Ro cÖm½ KvVv‡gv Kx? [What is inertial frame of reference?] 

 

 (L) wbDUbxq ejwe`¨v I Av‡cw¶KZv Gi cÖavb cv_©K¨ Kx? [What is the 

main difference between Newtonian mechanics and relativity?] 

 

 (M) we‡kl Av‡cw¶KZv Z‡Ë¡i ¯^xKvh©mg~n Kx Kx? [What are the postulates 

of special theory of relativity?]  

 (N) •`N©¨ ms‡KvP‡bi mgxKiYwU †jL| [Write down the equation of 

length contraction.]  

 (O) †Kv‡bv e¯‘i †eM Av‡jvi †e‡Mi mgvb n‡Z cv‡i bv †Kb? [Why cannot 

a material particle attain the velocity of light?]  

 (P) wgb‡Kvfw¯‹ †gwUªKwU †jL| [Write down the Minkowski metric.] 

 

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

[†Umbi we‡klY eB Gi Ch-3B: Quiz-3] 

 (R) k~b¨ RM‡Z AvBb÷vB‡bi gnvKl©xq m~ÎwU †jL| [Write down the 

Einstein’s Law of Gravitation for empty space.] [Ch-6: Quiz-7] 

 (S) †Ubm‡ii gvÎv Kx? [What is rank of tensor?] 

[†Umbi we‡klY eB Gi Ch-1B: Quiz-15] 

 (T) †mvqvR©PvBì e¨vmva© Kx? [What is Schwarzschild radius?] 

[Ch-6: Quiz-12] 

 (U) f‡ii iƒcvš—i m~ÎwU †jL| [Write the transformation formula for 

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

 (V) kw³ fi‡eM †Ubmi T 
 Gi m~Î †jL| [Write the formula for 

energy momentum tensor T  .] [Ch-6: Quiz-10] 

 

L-wefvM 
 

2| cÖgvY Ki †h [Prove that], 0

2

2
1

T
T

v

c





  

3| †`LvI †h, Av‡jvi fi Ôk~b¨Õ| [Show that the mass of photon is zero.] 

[Ch-3: Prob-14] 

4| cÖgvY Ki †h [Show that], 0a a

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

5| cÖgvY Ki †h [Prove that], [ , ] [ , ]
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[†Umbi we‡klY eB Gi Ch-2B: Th-4] 

6| cÖgvY Ki †h, j‡iÄ iƒcvš—i Aax‡b 
2 2E H  AcwieZ©K| [Show that 

2 2E H  is invariant under Lorentz transformation.] 

[Ch-8: Art-8.13] 

7| wgb‡Kvfw¯‹ †gwUªK n‡Z ,g g  I g
 wbY©q Ki| [Find ,g g  and g  

from Minkowski metric.] [Ch-4: Prob-5] 

8| †`LvI †h, j‡iÄ iƒcvš—i mgxKiY x  Ges ct  Gi g‡a¨ cÖwZmg| [Show that 

Lorentz transformation equations are symmetric in x  and ct .] 

[Ch-2: Prob-1] 

9| cÖgvY Ki †h, wbDU‡bi †gŠwjK m~Îmg~n M¨vwjjxq iƒcvš—‡ii Aax‡b 

AcwieZ©bxq| [Prove that Newton’s fundamental equations are 

invariant under Galilean transformation.] [Ch-1: Art-1.3] 

 

M-wefvM 

 

10| e‡ji iƒcvš—i m~Î cÖwZcv`b Ki| [Deduce the transformation formula 

for force.] [Ch-3: Art-3.7] 
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11| Av‡cw¶K Z‡Ë¡ cÖgvY Ki †h [In special theory of relativity, show that],  
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 [Ch-2: Art-2.11] 

12| fi I kw³i mgZzj¨Zv Av‡jvPbv Ki Ges †`LvI †h, 
2E mc | [Discuss 

the equivalence of mass and energy. Show that 2E mc .] 

[Ch-3: Art-3.5] 

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

[†Umbi we‡klY eB Gi Ch-3A: Th-10] 

14| †mvqvR©PvBì RMZ, 

1

2 2 22 2
1 1

GM GM
ds dt dr

r r



   
      
   

  

2 2 2( sin )r d d     n‡Z Ak~b¨ wØZxq cÖKvi wµ‡÷v‡dj cÖZxKmg~n wbY©q 

Ki| [Calculate the non-vanishing Christoffel symbols of 2nd kind 

for the Schwarzschild space time 
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[Ch-6: Prob-6] 

15| †`LvI †h, j‡iÄ iƒcvš—i Aax‡b g¨v·I‡qj Gi mgxKiYmg~n Abo| [Show 

that Maxwell’s equations are invariant under Lorentz 

transformation.] [Ch-8: Art-8.8] 

16| MÖ‡ni MwZi †¶‡Î †`LvI †h, cÖwZ AveZ©‡b Abymyi Gi ’̄vbvš—i 
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| [For motion of planets, show that the perihelion 

shift per revolution is 
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.] [Ch-7: Art-7.2] 

17| cÖgvY Ki †h, ỳBwU AbyµwgK j‡iÄ iƒcvš—i GKwU mivmwi j‡iÄ iƒcvš—‡ii 

mgvb| [Show that, two successive Lorentz transformation are equal 

to one direct Lorentz transformation.] [Ch-2: Prob-10] 
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