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Answer all questions

Tire : One hour

L. (a) Define the following terms:
1. Covariant tensor
ii. Contravariant tensor.
(b) Write the transformazion equations for the following tensors
.Akij, Bjk,{m} (Gt
(c) Show that if By is an arbitrary covariant tensor of rank one and
C? is a contravarient tensor of rank one, then A(p, q) must be a
tensor of rank two,
(d) A covariant tensor has components 2y, 2y — 2%, zz in rectan-
gular co-ordinates (x,y,2). Find its contravariant component in

cylindrical polar co-ordinstes (P.8,2).



2. (a) Define the following:
i. Christofel symbols of first and second kind

ii. Geodesics
Explain the term “covariant derivative” as applied to a tensor

of type AP,
(b) With usual notations, prove the following:

i. [pg,r}=:lap,1]-
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Hence deduce that the covariant derivative of metric tensors

g"™* and g4 are zero.
(c) Determine the Chirstoffel symbols of second kind for the line ele-

ment

ds? = dr? + rd6? 4+ r?&in? 0 d¢”?

and find the corresponding geodesic equations.



