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Q.1. Encircle the right answer, cutting and overwriting is not allowed. (lxl0=10)

i. Which of the following particles is sublurninal?

(a) tachyon (b) elementary particles (c) Photons (d) Gravitons

JI. Under which condition Lorentz transformation reduces to Galilean transformation?

(a) l' = C (b) l' = 0 (c) v » c (d) v« c

iii. For.lIs2 = c2M2 - lIx? , the interval will be time like interval if:

(a) lIi = 0

IV. If P'vp is orthogonal then

(b) P' VI' = -1 (c) P' VI' = 0 (d) P' vI'/:- 0

v. The red shift in the spectral lines of light reaching us from other galaxies implies that these galaxies

(a) are moving closer to one another
(c) are in rapid rotation

vi. Gravitational red shift corresponds to

(b) are moving farther apart from one another
(d) consist predominantly of red giant stars

(a) Longer wavelength
(d) All of the above

(b) Smaller frequency (c) Observer in weaker gravitational field

vii. Theory which slates that black hole is formed when sufficient compact mass can deform space time is
known as
(a) theory of general relativity
(c) theory of gravitational fields

(b) theory of electromagnetic fields
(d) theory of particle radiation

viii. Which one is true for the fourth component of current density

(a)J4=icp (b)J4 = ic Ip (C)J4 ~ icplc (d)J4 = ictp
ix. Simultaneity is

(a) dilated (b) absolute (c) invariant (d) relative

x. Which one has zero divergence
(a) Four CUITentdensity
(d) All of these

(b) Electromagnetic field tensor
(e) None of these

(c) Four vector potential
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Q2. Write down short answers to the foJlowing questions.

III.

IV.
V.

VI.
VlI.

VIII.
IX.
x.

2xlO=20
L

II.
Show that the rapidities follow the J\ewtonian composition law or velocities.
Discuss the four dimensional world view.

Sl I I·, r ago!>
Snow that obe+.l.bca = axe

What is Nuclcosynthesis?
What is geodesic? Write its equation.
Show that the electromagnetic filed tensor is an anti-symmetric tensor.
What is the difference between tensor and tensor field?

Show that in generaJ Vegab = 0, where gab is the metric tensor.
State principle of general covariance.
The Minkowsk] line element in Minkowski coordinates

is given by

ds' = dr' - dx' _ dy" _ dz2

(i) What is the signature?
(ii) Is the metric non-singular?
(iii) Is the metric flat?

Q3. Give detail answers ofthe following questions.

I. A stationary atom of proper mass Ino is struck by a photon of frequency f and recoils. Jf the atom
absorbs the photon, what are speed and mass of the recoiling particle? r9]

II. Derive the relativistic velocity composition law using Lorentz transformation matrix. [6J

III. Prove that the Christoffel symbol r,:. is not a tensor.
[8J

IV. What is critical density of universe. Show that the critical density is given by:
3H2

Pc = 8nG

[7J


