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M.Sc. PHYSICS
THIRD SEMESTER SET
THEORY OF RELATIVITY-I A
MSP - 304C
ILSE OMR FOR ORIEC TIVE PART)
Duration: [:30 hrs. Full Marks: 35
Objective )
Time: 15 mins. Marks: 10
Choose the correet answeer from the following: IX10=10

. A particle of rest mass 3mymoving, with relativistic velocity 08¢, Tts moving, mass will
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acdmyg b. 4m,,
c. Smy, d.6my,
2. According tovelocity addition theorem
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3. Fistein's mass caerpy relation (B ane’) shows that
A Nass diacppear toreappears as eneigy b. Mass and enerpy are two different

lorms of same enlity
¢ Pnerpy disappears o reaprears as mass - do Allol these

£ The relativistio veloaty of a particle of propes-time rin one inertial frame and time-
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mteival £ inanother inevtal frame moving, along; a particular dsrection is
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S0 the metric component g in the line-clement ds? = drs +a ridp? -+ da® s

a. b e b1/ r
(¢ d. |
6. The number of mdependent components of the curvature tensor in four-dimensions
are
A 2 b. 18
c. 19 d.22

7o The covarsant derivain ol a second-rank tensor results a tensor of rank
2 b. |
.2 d.n
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8.

10.

The Kronecker delta 6,',.' acts on the vector A7 result o vector of

a. =AY b. A

c. A:If d.—a"

The determinant of the metric for the line-clement ds? = —cdt?® + dr? + rédp’ +
dz’is

a@; ¢4r? b. --¢?r®

c.c?/r? di #2/¢?

The divergence of a second-ronk tensor results a tensor of rank

a. 2 b.0

c.. 1 d.?2
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Marks: 25

Time: T hr. 15 mins.

[ Answer question no. [ & any two (2) from the rest [

. Show that divergence ol the Einstein lensor G s dentically s
vanishes.
2. a Derive the relativistic Kinetic eneray expression ERR il
b.E, = (m - ny) ¢ usiag ihe special theory ot reintivity.
¢. Show that 14, = d,(In /g)
Looactind the momenuime-eneroy transtormadon relstions as Hid=10
measured by anobserver relative to an imechicl tramee,
b. Prove that the curvature tensey watisiios the rolacon
Ry + Riwy + K o 0
4 a.Show that the quaniity ¢ B - E7 is ivariant under Lorenty T+3=10
transtormations.,
b. Prove the Bianchi identity: R F Rigpw + R - 0
S acFind all Christoffel symbols for the line elemwcnd ds * = e 64410

1Y (d07 ¢ a? sint e dist).

Hobarthe vectors A, and By, show that (A, B,) A, B, +
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