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Answer all question Time: One hour

1. (a) Define what is meant by symmetric and skew symmetric tensor A,,.
If ds? = g dz? dz* is an invariant, then prove that g;; is a symmetric covariant
tensor of rank two. _ L )

(b) Let A7 be a tensor. lf p =1, ¢ =5 then show that Ar® is a tensor. What is its

E

rank?

(c) The covariant components of a tensor in rectangular co-ordinate system are z? -y,

9% — 22, zz. Find its covariant components in clyndrical co-g}‘dinate system.
A
2. (a) Define the Christoffel’s symbols of the first and second kind.

(b) With the usual notations, prove the following:

i [pg,r]=grslpg

: g

ii. [pm, ]+ [gm, p] = 22
agpq pnmyg aqnTp

iii. W—Fg re. +g¢1"1rt,.,, =0.

\
} (c) Show that the non-vanishing Christofel’s symbols of the second kind in cylindrical
{ coordinate (p, ¢, z) are given by

|
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l where z! = p, 22 =¢, z® ==z




