
 RvZxq wek¦we`¨vj‡qi cÖkœcÎ - 2018 1 2 Av‡cw¶KZv ZË¡ 

                www.scienceview.info     www.scienceview.info     www.scienceview.info     www.scienceview.info     www.scienceview.info  

 

NUMSc-2018 
 

K-wefvM 

 

1| (K) Av‡cw¶K ZË¡ Kx? [What is theory of relativity?] [Ch-2: Quiz-1] 

 (L) gvB‡Kjmb-†gviwj cix¶vi j¶¨ Kx wQj? [What was the aim of 

Michelson-Morley Experiment?]  [Ch-1: Quiz-18] 

 (M) mgq `xN©vq‡bi mgxKiYwU wjL| [Write down the equation of time 

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

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

[Ch-3: Quiz-13] 

 (O) fi I kw³i m¤úK© wjL| [Write down the relation between mass 

and energy.]  [Ch-3: Quiz-10] 

 (P) cÖK…Z mg‡qi msÁv `vI| [Difine proper time.]  [Ch-1: Quiz-14] 

 (Q) wek¦‡iLv Kx? [What is world line?]  [Ch-4: Quiz-4] 

 (R) AvBb÷vBb †Ubmi Kv‡K e‡j? [What is called Einstein tensor?] 

[Ch-6: Quiz-15] 

 (S) mvaviY Av‡c¶KZvi ZË¡ g‡Z gnvKl© Kx? [What is gravity due to 

general relativity?]  [Ch-7: Quiz-3] 

 (T) PvR© Nb‡Z¡i iƒcvš—i mgxKiY wjL| [Write down the transformation 

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

 (U)  2 2 2 2 2

x y zC J J J     Gi gvb KZ? [What is the value of: 

 2 2 2 2 2

x y zC J J J    ?] [Ch-8: Quiz-6] 

 (V) wek¦ m„wó ZË¡ ej‡Z Kx e yS? [What do you mean by cosmology?]  

[Ch-9: Quiz-1] 

L-wefvM 

 

2| cÖgvY Ki †h [Prove that], 
2

2
1o

v
L L

c
   | [Ch-2: Prob-11] 

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| †`LvI †h, cÖK…Z mgq 

2

2
1

v
d dt

c
    j‡iÄ iƒcvš—‡ii Aax‡b Abo| 

[Show that the proper time 
2

2
1

v
d dt

c
    is invariant under 

Lorentz transformation.]  [Ch-4: Art-4.5] 

5| †`LvI †h, 
p

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

q  is a mixed 

tensor of rank two.]  [†Ubmi eB Gi Ch-1B: Th-1 Gi Q] 

6| mgZvbxwZ Ges †Kv‡fwi‡qÝ bxwZ eY©bvmn e¨vL¨v Ki| [State and explain 

the principle of equivalence and the principle of covariance.]  

[Ch-5: Art-5.3, 5.1] 

7| wgs‡Kvf&¯‹x RMZKvj †gwUªK, 
2 2 2 2 2 2ds dx dy dz c dt     wbY©q Ki| 

[Derive the Minkowski space-time metric, 

2 2 2 2 2 2ds dx dy dz c dt    .] [Ch-4: Art-4.1] 

8| K¤úv¼ —̄vbvš—i dig~jv, 

2
1

M

r
    aª‚eK wbY©q Ki| [Derive the 

frequency shift formula, 
2

1
M

r
   constant.]  [Ch-7: Art-7.5] 

9| AvBb÷vBb we‡k¦ †Kv‡bv cix¶Yxq e¯‘KYvi MwZ Av‡jvPbv Ki| [Discuss the 

motion of a test particle in the Einstein universe.]  [Ch-9: Art-9.6] 
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10| j‡iÄ iƒcvš—i mgxKiY¸wj wbY©q Ki| †`LvI †h, mxwgZ †¶‡Î j‡iÄ     

iƒcvš—i¸wj M¨vwjjxq iƒcvš—‡i cwiYZ nq| [Derive the Lorentz 

transformation equations. Show that in the limiting case the Lorentz 

transformations reduce of Galilean transformations.]  

[Ch-2: Art-2.4, 2.6] 
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11| S   cÖm½ KvVv‡gv S  KvVv‡gvi mv‡c‡¶ v  †e‡M MwZkxj n‡j †`LvI †h, S   

G GK‡Ki gvb 

2

2

1

1
A





 
  

 
, †hLv‡b 

v

c
  | [If the reference 

frame S   in moving with velocity v  with respect to the frame S , 

then show that the value of unit of S   is 
2

2

1

1
A





 
  

 
, where 

v

c
  .] [Ch-4: Prob-4] 

12| AvBb÷vB‡bi †¶Î mgxKiY 

1

2
v v v vR g R g KT       wbY©q Ki Ges 

K  Gi gvb †ei Ki| [Derive Einstein’s field equation 

1

2
v v v vR g R g KT      . Find the value of K .] [Ch-6: Art-6.3] 

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

transformations of electric field E  and Magnetic field H .] 

[Ch-8: Art-8.7] 

14| Km‡gvjwRi bxwZ eY©bv Ki Ges 

 (i) 
2 28

3

G
R K R


 

 

 (ii) 3( ) 0
R

P
R

   


  mgxKiY `yBwU cÖwZôv Ki| 

 [Descirbe the Consmological principle. Then derive the equations: 

 (i) 
2 28

3

G
R K R


 

 

 (ii) 3( ) 0
R

P
R

   


 ] [Ch-9: Prob-2] 

15| †`LvI †h, g¨v·I‡q‡ji Zwor-†PŠ¤̂Kxq mgxKiY¸wj‡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] 

16| ievU©mb-IqvKvi †gwUªK,  

 

2
2 2 2 2 2 2 2

2
( ) ( sin )

1

dr
ds dt R t r d d o

kr
 

 
    

 
 wbY©q Ki| 

 [Derive the Robertson-Walker metric, 

 
2

2 2 2 2 2 2 2

2
( ) ( sin )

1

dr
ds dt R t r d d o

kr
 

 
    

 
] [Ch-9: Art-9.9] 

17| gnvwek¦ m¤ú‡K© AvBb÷vBb Gi g‡WjwU wbY©q Ki| [Derive Einstein’s 

model of the universe.]  [Ch-9: Art-9.5] 
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