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M.Sc. IV" SEMESTER EXAMINATION, 2019
MATHEMATICS
Paper - 11
Core Course-14 Relativity & Cosmology
Time: Three Hours
Maximum Marks: 80

PART - A (Gvs — 3]) [Marks: 20]
Answer all questions (50 words each).

All questions carry equal marks.

T 7o Sifare & gRIE J9 BT GV 50 ] W EFE T &/
7 7ol @& s AT &
PART - B (@vs — §) [Marks: 40]
Answer five questions (250 words each),
selecting one from each unit. All questions carry equal marks.
URE SHIE W VH—9F Y97 g7d §Y & Grd g97 By /
g Je 1 G 250 ] W fNE T &l
7 7ot @& s AT &
PART - C (Gvs — @) [Marks: 20]

Answer any two questions (300 words each).

All questions carry equal marks.

B g goT BT Gedd goT T IV 300 Il & 3fEFE 7 &/
v gl & 3 THIT 8/
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PART - A / EUs — 3

Q.1 (i) State principle of General covariance.

AT HIARI=T RIgra &I AH8U |
(1)) Explain Newton’s potential.
I &HaT BT FASTSY |

(111) What is Energy Momentum Tensor?

ol I SR FIT 272

(iv) What are the singularities in Schwarzschild line — element.

qoifRdes olse Uferd< d 7 faoteroramg 27
(v) State Kepler’s Laws.
DU & I9 AHSST |

(vi) Name the three crucial test in General Relativity.

AT AT g & A9 A8yl a)iemn & AM forfey |

(vil) Define static cosmological model.
gerve fasm & ReRr dfsa o1 gR9IT SIS |
(viii) Define cosmology.
SEIUS fasr @l gy |
(ix) Explain Hubble’s Law.
B9 & 199 PI FHY |
(x) Explain cosmological principles.

FEIT0S & I BT FHSSY |
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Q.2

Q3

Q.4

Q.5

Q.6

Q.7

PART-B / ¥vs — §

UNIT -1/ S&15 — 1
Write the short notes on Principle of Equivalence.

AT & | o) fewolt forRay |
OR / 3<gdr

Obtain the Expression for Einstein’s Field equations.

ISR b &85 FHIAIT B folU ATPh BT YT BT |
UNIT -I1/ g&1s — 11

Prove that-

GM = ¢’m (in units in whichc# 1, G # 1),

where G is gravitational constant, M is the mass of attracting particle and m is the
constant occurring in Schwarzschild exterior solution.

R1g BT -

GM =c’m (SEl 318 H, c# 1,G = 1),

STal G ocardyu ReRids, M, 3MEHNd BT dlel BT &I GIAM AR m, TaiRdgcs dTal

g H 3 aTelm ReRia 2 |

OR / 31efdr
Derive formula for energy momentum tensor for perfect fluid.

Meel R @ oy oIl FIT SRR BT G S DI |
UNIT -II1 / 3&1s — 111

Explain Gravitational Redshift of Spectral Lines.
WFEH NI & [HeATHYI] NSRTE DI AN |

OR /31efdn

Explain Radar Echo Delay.
ER T[Sl <X BT FAASSY |
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UNIT -1V / 5&18 -1V

Q.8 Explain the Geometrical properties of Einstein’s Universe.
JAEE FEIS & SR 0T Pl TSV |
OR /3dn

Q.9 Obtain expression for Doppler effect using non-static form of the de-Sitter line-element.

SI—feR A8 Ufeme & 3IReR WU BT JANT HRd 8¢ SIYeR JHTd Bl FHSST |

UNIT-V/ &8 =V

Q.10 Explain Particle Horizon and Event Horizon.

BT ferfas ug ger fafost & 9assy |
OR /311

Q.11 Explain the Geometrical features of R-W metric.
R-W #f¢e @1 Saficia faRiyemg 1 a9sisy |
PART -C / GUs — ¥
Q.12 Obtain the expression for Newtonian approximation of equation of motion.
T AHIART & R[EIeE Afded &I ffferad I |
Q.13 Explain Clock Paradox.

Folich URTSTRT bl THSU |

Q.14 Deduce Schwarzschild’s interior solution for gravitational field.
TE@THYT &5 & foly TariReEce oifaRd g @l A |

Q.15 Explain the geometrical and physical properties of de-Sitter Universe.
S-Riex FeTts A fadi vd e o @ aHEsT |

Q.16 Derive the expression for Friedmann-Robertson-Walker cosmological model upto non-

ZCro pressure.

HISSHA JITCHT Al DA AlSd Pl L[ TG P AMTRaT DITOTY |
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