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M.Sc. PHYSICS

FOURTH SEMESTER
GENERAL THEORY OF RELATIVITY & ASTROPHYSICS

MSP —402

( Use Separate Answer Scripts for Objective & Descriptive )

Duration: 3 hrs.

Time: 20 min.

Choose the correct answer from the following:

Full Marks: 70

( BART-A: Objective )

Marks: 20
1X20=20

1. Two photons approach each other. Their relative velocity will be

a.0 b.¢
-G/ 2 d. 2¢
2. The velocity of a rocket ship is 0.1 ¢. The rocket ship is contracted to its length by
a. 49% b. 98%
C. 99% d. 1%
3. Which one of the following expression is correct for surface charge density
; a :
a = b. al= 1-p2
gi = ey V1-/
Chy =1 1 - p? dic' =0
4. In four-dimensional manifold, the value of the expression 8, 87 is
a.l b. 2
3 d.4
53 =it () [
The conjugate metric tensor{ 0 1 0 ]is
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6. The metric component g,,in the line-element ds? = a2dr? + a®r?dgp?is

N ars
c. a?/r?

b. 12
d. a2

7. The number of independent components in the Einstein tensor G is

a.8 b.7
c. 10 d.6
8. The number of independent components of the Riemann curvature tensor Reqpy 415
a.15 b.19
c.17 d.20
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[ PART-B : Descrigtive] 3
Time : 2 hrs. 40 min. Marks : 50
[Answer question no.1 & any four (4) from the rest |

. What is meant by a metric tensor? 2+8=10

b. By considering the variation of [ ds, derive the equation of geodesics in
the form

=]

dxH L (X A
ast tlvege s =
2. a. Define apparent (m) and absolute (M) magnitudes of a star, and state 3+5+2
how they are related to each other. =10
b. If the apparent magnitude of the Sun is -26.73, then calculate its absolute
magnitude. (given 1AU = 4.85 x 107° pc).
¢. When the time in Greenwich is 9h 40m 20s, it is 15h 47m 33s at USTM.
Calculate the longitude of USTM.
3. a. Define Christoffels 3-index symbols. 2+4+4
=10
b. Show that I}, = 9,(In/—g).
c. If A, is a tensor, then show that d, 4, — I';;, 4, is also a tensor. What is the
nature of this tensor?
4. a. Explain the three main regions of H-R diagram. 4+6=10
b. The Luminosity of our Sun is Lg = 3.85x 10%°W, and its surface
temperature T = 6000K, find its radius using Stefan’s Law.
5. a. Show that G}, , = 0, where G}'is the Einstein tensor. 6+2+2
=10
b. Write the relation between the Einstein tensor and the Ricci tensor.
¢. What is the cyclic property of the Riemann curvature tensor?
6. What do you understand by Hydrostatic Equilibrium of a star? 2+8=10

From the equation of hydrostatic equilibrium establish the Virial theorem
of stars.
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