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NUMSc-2020 
 

K-wefvM 
 

1| (K) we‡kl Av‡cw¶KZvi msÁv `vI| [Define special theory of 

relativity.] [Ch-2: Quiz-6] 

 (L) hgR msKU ej‡Z Kx †evSvq? [What is meant by twin paradox?] 

[Ch-3: Quiz-13] 

 (M) mgKvjxbZv Kv‡K e‡j? [What is simultaneity?] [Ch-2: Quiz-11] 

 (N) †e‡Mi mv‡_ f‡ii cwieZ©b m~ÎwU †jL| [Write down the law of 

variation of mass with velocity.] [Ch-3: Quiz-8] 

 (O) KLb j‡iÄ iƒcvš—i M¨vwjjxq iƒcvš—‡i cwiYZ nq? [When the Lorentz 

transformations reduces to the Galilean transformations?] 

[Ch-2: Quiz-9] 

 (P) wigvbxq †gwUªK †jL| [Write down the Riemannian metric.] 

[Ch-6: Quiz-2] 

 (Q) wigvb RM‡Z wRI‡Wwm‡Ki Aš—iK mgxKiY †jL| [Write down the 

differential equation of geodesic in Riemann space.] 

[Ch-6: Quiz-11] 

 (R) kw³ fi‡eM †Ubm‡ii m~Î †jL| [Write down the formula of energy 

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

 (S) j‡iÄ e‡ji msÁv `vI| [Define Lorentz force.] [Ch-1: Quiz-16] 

 (T) mvaviY Av‡cw¶KZvq P~ovš— dj Kx? [What are crucial tests of 

general relativity?] [Ch-7: Quiz-1] 

 (U) nve‡ji aª“eK Kx? [What is Habble’s constant?] [Ch-9: Quiz-6] 

 (V) gnvwek¦ m„wó ZË¡ Kx? [What is cosmology?] [Ch-9: Quiz-1] 

 

L-wefvM 

2| M¨vwjjxq iƒcvš—i e¨envi K‡i †`LvI †h, ỳwU Ro KvVv‡gv‡Z 1 1 1( , , )x y z  I 

2 2 2( , , )x y z  we›`yØ‡qi ga¨eZ©x `~iZ¡ Abo| [Use Galilean 

transformation to show that the distance between two points 

1 1 1( , , )x y z  and 2 2 2( , , )x y z  is invariant in two inertial frames.] 

[Ch-1: Prob-3] 

3| Av‡cw¶K ZË¡ Kx? we‡kl Av‡cw¶K Z‡Ë¡i ¯^Ztwm×¸‡jv eY©bv Ki| [What is 

theory of relativity? State the postulates of special theory of 

relativity.] [Ch-2: Art-2.1, 2.3] 

4| GKB MwZkxj KYvi fi Gi w¯’i f‡ii wZb¸Y n‡j KYvwUi †eM wbY©q Ki| 

[The mass of a moving particle is 3 times of its rest mass. Find the 

velocity of the particle.] [Ch-3: Prob-12] 

5| cÖgvY Ki †h [Prove that], 
2
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V
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C
   [Ch-2: Prob-11] 

6| †`LvI †h, 
p

q  GKwU `yB gvÎvi wgkª †Ubmi| [Show that 
p

q  is a mixed 

tensor of rank two.] [†Ubmi we‡k­lY eB‡qi Ch-1B: Th-1] 

7| †mvqvR© PvBì RM‡Z †Kv‡bv KYvi MwZi †¶‡Î †`LvI †h, 

2
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[For the motions of a particle in Scharzscuild space time, show that 

2
2

2

0

1
m

r
U

   .] [Ch-6: Prob-11] 

8| †`LvI †h, Av‡cw¶K †¶‡Î Av‡jvi wePz¨wZ wbDU‡bi †¶‡Î wePz¨wZi wØ¸Y| 

[Show that deflection on the path of a light ray due relativistic field 

is twice predicted by Newtonian theory.] [Ch-7: Art-7.3] 

9| †`LvI †h, 2V  RMZ GKwU AvBb÷vBb RMZ| [Show that every 2V  space 

is an Einstein space.] [Ch-6: Prob-15] 
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M-wefvM 

10| †`LvI †h, 
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 j‡iÄ iƒcvš—‡i Abo| [Show that 
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
 is invariant under Lorentz transformation.] 

[Ch-8: Prob-3] 

11| †MvjKxq ¯’vbvs‡K wØZxq †kªwYi wµ‡÷v‡dj cÖZxK wbY©q Ki| [Evaluate the 

Christoffel symbol of second kind in spherical co-ordinates.] 

[†Ubmi we‡k­lY eB‡qi Ch-2B: Ex-3(ii)] 

12| S   cÖm½ KvVv‡gv S  KvVv‡gvi mv‡c‡¶ V  †e‡M MwZkxj n‡j †`LvI †h, S   

G GK‡Ki gvb 
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, †hLv‡b 

V

C
  | [If the reference 

frame S   in moving with velocity V  with respect to the frame S , 

then show that value of unit of S   is 
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V

C
  .] [Ch-4: Prob-4] 

13| ievU©mb IqvKvi †gwUªK 
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cÖwZcv`b Ki| [Derive the Robertson-Walker metric 
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.] [Ch-9: Art-9.9] 

14| †`LvI †h, 00 2

2
1g

c


   k‡Z© wbDU‡bi ZË¡ Ges AvBb÷vB‡bi ZË¡ wg‡j 

hvq| [Show that Einstein’s theory and Newton’s theory coincide 

when 00 2

2
1g

c


  .] [Ch-6: Prob-16] 

15| gnvwek¦ m¤ú‡K© `¨-wmUvi Gi g‡Wj wbY©q Ki| [Derive the De Sitter 

model of the universe.] [Ch-9: Art-9.7] 

16| Zwor †¶Î E  Ges †PŠ¤^K †¶Î H  Gi iƒcvš—i wbY©q Ki| [Find the 

transformation of electric field E  and magnetic field H .] 

[Ch-8: Art-8.7] 

17| †`LvI †h, g¨v·I‡q‡ji Zwor-†PŠ¤̂Kxq mgxKiY‡K †Ubmi AvKv‡i cÖKvk Kiv 

hvq| [Show that Maxwell’s electromagnetic field equations can be 

expressed in tensor form.] [Ch-8: Art-8.11] 
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