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}I.Sc. (Part-II) Semester-IlI (CBCS.; Examination

]\{ATHE\IATICS

(ceneral Retativif"v)

Paper-305

Time : lkce Hoursl [\laximum \larks : 80

Note :- Solve FIVE questions selecting ONE t'rom each unir.

LNIT-I
l. (a) Obtain thc c\pression tbr the s,vmmetric energ, momentum lensor T_ by using the

action integral Sn = [f . fial for a mechanical system. 10

vl

(b) Prove that the Einstein's field equations can bc \lritten in the form :

R ki T." 8mn
I

6

8(c)

(d)

ObtaiE ihe Einstein s tield equatioos from action principle

Prove that the Poisson equation :

gi1

c

can be recovcred l'rom the Einstein's field equations. 8

tTt'IT-II
(a) what is rhe isotropic lorm of a line element ? Obtain the isotropic form of Sch*azschilci

exlerior solution by using a suitable rransformarion of co-ordinates. 8

(b) Prove that any spherically symmetric field in vacuo is static. 8

(c) Prove that rhe equation to the planeury orbit is u"+u=4-lN{u:. I
h"

-+
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td) Discuss !l1e hending of ligh: rals due to tl're srr\iration of Sun and prove lhat the

gravitational deflection ol light nLy is given by., :

:o=!={]R R
s

I]N IT-tII
5. (a) Obtain thc Sch'"larzschild inrerior solution as a simple model of a star. 8

(h) Derire lhe hddingron s lbrm ofrhe Schwarzschild exteior solurion. 3

6. (c) Discuss the tleld of charged masj point. 8

(d) t)iscuss tlle Lloundan conditrons in thc Schwarzschiid interior solution. 8

L'l-IT-lv
7. Explain the grarilational collapse ofdust like sphere. 16

8. I:xplain ho\r'the gravitational colLapsc of a spherical bodl' leads to the Black holc. 16

L\IT-Y
9. Discuss the gravitatioflal uaves in cun ed space-time. 16

10. E,rplain the graritarional rvavcs and eive details ofthc rveak gavitational waves in geneml

reh!i!it). 16
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