
(d) Discuss rhe open isohopic modcl ofthe universe

given bY the RW metric :

ds, = R, (t) [-d61r -sin h'z cr (d0'7 + sinz OdOr)] + dt]

with reference to dust and radiation distibution- 

*

IJNIT-V

9. Discussthe Schwarzschild interion solutio as a simple

stellermodel. 16

I0- Derive the TOV equation

. -(P+ P/c2)(m--4t*Prl/ca)c' for
' r(r -2m)

fte Elativistic stetler shucture 16
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Note :-Solve FM questions selecting one ftom each unit

t]NIT-I

l. (a) By coosidcingrhe st6tic homogsneous and spherically

symmetdc universe, obtain the Einstei['s model of

the univetse. 8

(b) Prove that there is no Doppler shift ir the Einsleir's

universe.- 8

2. (c) Prove that the geometry of the de-Sitlel universe is

tut of the surface of a sphcre embedded in live

dimensionat Euclidean sPace S

((l) Discuss the velocity and acceleration of a particle in

the de-Sin9r universe and show that the particlc at

rest at o gin will remain permanently at rcst at thc

odgln S
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UNIT-II
3. (a) Srate and explain :

Cosmological Finciple. 4

(b) By making the necessary alsumptions, derive the
Robenson-Walker line elcmenr. 12

4. (c) Prove thal the quanliry j in the liue elemenr

Lrd.'] .r',1,-+ - r2d02 * 12 sin ) 0d0rj+ dr: i slt r'laa - I -' '"
the fuemannian curvature ofthe sp@tial exGnt at any
givcn time t. t

(d) Conside.ing the sparial pafl of the closed form of
RW model, prcve that the total proper spatial volume
a1 ary given time t is V:2n? R3. g

. 
UNIT-IN

5. (a) Discuss the motion ofparticle in R_ W model and
p.oye that a material particle does trot experience
the gravitational force. E

(b) Prove that the equatioD of light tajectory in the RW
universe is given by

fs b,l _" u,2 )
r 17! tan _ _-2ab ). I

(c) P.ove that in RW model, there exists Red shill lor
expanding universe and a blue shift for contracting
universe. t

(d) Prove that the equation for red shift z in rerms
oflis:

R'2
z=R' l+f (t+qo)12 + O(lr)

where qo is the deceleEtion pammeter

IJ'I{IT-IV
7. (a) Obtain the fundamental equarior of dynamic

cosmolog,

;, EtoR'
l('f k.- '

3

O) Prove that the nafter domilatcd era of the universc
is Eovcrned by the equation :

6

E

lRl
RI :{, ,'",,r".}}

where lhe synbols have thet mnvensiorurl meanings.

8
8 . 1c.; Dcrivc rhe equation for the age ofthe universc to,

ror fnedmaJrn closed model in the form

2

H

q r
l
t t9o

I,( |
)

(rr. -,)"H -I
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