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1| K) we‡kl Av‡cwÿKZv ZË¡ wK? †`LvI †h, 
2

2

21

vt x
ct

v
c

 ′ ′+  
 =

−

| [What is 

special theory of Relativity? Show that 
2

2

21

vt x
ct

v
c

 ′ ′+  
 =

−

.] 

[Ch-2: Art-2.2, Prob-7] 
 L) cÖgvY Ki †h, `yBwU AvbyµwgK j‡iÄ iƒcvš—i GKwU mivmwi j‡iÄ      

iƒcvš—‡ii mgvb| [Prove that two successive Lorentz transformation 
are equal to one direct Lorentz transformation.] [Ch-2: Prob-11] 

2| K) †`LvI †h, 
2

2
2 2

1
c t

ϕϕ ∂
∆ −

∂
 ivwkwU j‡iÄ iƒcvš—‡i AcwieZ©bxq| [Show 

that, 
2

2
2 2

1
c t

ϕϕ ∂
∆ −

∂
 is invariant under Lorentz transformation] 

[Ch-8: Prob-3] 

 L) j‡iÄ iƒcvš—i e¨envi K‡i cÖgvY Ki †h, 2 2 2 2 2x y z c t+ + −  GKwU 

AcwieZx© ivwk| [Show that 2 2 2 2 2x y z c t+ + −  is Lorentz invariant] 

[Ch-2: Prob-9] 
3| K) cÖgvY Ki †h, Av‡jvi A‡ci‡bi Av‡cwÿK ZË¡m¤§Z mgxKiY 

2sintan 1
cos
θθ β

β θ
′

= −
′+

| [Prove that the relativistic theory of 

light deflection 2sintan 1
cos
θθ β

β θ
′

= −
′+

.] [Ch-8: Prob-1] 

 L) †`LvI †h, 2 2 2 2 2( )x y zc j j jρ − + +  j‡iÄ iƒcvš—‡ii Abo Ges 2 2
0c ρ  Gi 

mgvb| [Show that, 2 2 2 2 2( )x y zc j j jρ − + +  is invariant under Lorentz 

transformation and equal to 2 2
0c ρ .] [Ch-8: Prob-8] 

4| K) g¨v·I‡q‡ji mgxKiY¸‡jv‡K †UÝi (Tensor) AvKv‡i cÖKvk Ki| 

[Express the Maxwell’s equations in tensor form.] [Ch-8: Art-8.11] 

 L) wgb‡Kvm&wK RMZKvj wK? Gi †gwUªK n‡Z , ,g g g µυ
µυ  wbY©q Ki| [What 

is Minkowski spacetime? Find , ,g g g µυ
µυ  from its metric.]  

[Ch-4: Art-4.1, Prob-5] 
5| K) Av‡cwÿK MwZ †hvMdj ZË¡ †_‡K †d«k‡bj WªvM mnM wbY©q Ki| [Deduce 

Freshnel’s drug co-efficient from relativistic addition theorem] 

[Ch-2: Prob-6] 

 L) †`LvI †h, 00 2
21g
c
ϕ

= +  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
21g
c
ϕ

= + .] [Ch-6: Art-6.5] 

6| †mvqvR©wkì †gwUª· 
2

2 2 2 2 2
2

2

21 21

GM drds c dt r dGMrc
rc

  = − − + Ω  
   −

 

 n‡Z 

[From Schwarzchild metric] [Ch-6: Prob-12] 

  (i)  
1 0 1

,, ,00 10 11  MYbv Ki| [Find the value of 
1 0 1

,, ,00 10 11 ] 

(ii)  
1
,00 1 Ges 

1
,01 0  MYbv Ki| [Find the value of 

1
,00 1 and 

1
,01 0 .]  

(iii)  me‡k‡l 1
010R  MYbv Ki| [Find the value of 1

010R .] 

7| K) w`-wmUvi-Gi g‡W‡ji †fŠwZK ag© Av‡jvPbv Ki| [Discuss the physical 

properties of the de-Sitter’s model.] [Ch-9: Art-9.7] 
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 L) MÖ‡ni MwZi †ÿ‡Î †`LvI †h, GK AveZ©‡b †cwiAvqjb Gi ’̄vbvš—i n‡jv 

2
6

(1 )a e
πµϕ∂ =
−

| [For motion of planets, show that the perihelion 

shift per revolution is 2
6

(1 )a e
πµϕ∂ =
−

.] [Ch-7: Art-7.2] 

8| K) jvj-e`j NUbmsL¨v 
21V v
R
µ

∞ ′= −  Øviv cÖ̀ Ë| GLvb n‡Z f~-c„‡ôi 

wbKU jvj e`‡ji cwigvY wbY©q Ki| [Show that the red-shifted 

frequency v∞  is given by 21V v
R
µ

∞ ′= − . Hence calculate the 

amount of red shift near the surface ofl the earth.] [Ch-7: Prob-4] 

 L) nve‡ji aª“eK msÁvwqZ Ki| gnvwe‡k¦i Rb¨ wd«Wg¨vb Av`k©̧ wj eY©bv Ki| 

[Define Hubble’s constant. Describe the Friedmann models of the 

universe.]   [Ch-9: Art-9.11] 
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