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Answer all question Time: One hour

b} Given that the covariant components ol a tensor in rectangular coordinates BVS-

(D)

£

Define what is meant by the terms symmetric Lensor, skew symmetric tensor

and nvariant.

If ds* = g5, da’? da® is an tnvariant, then prove that 94k 18 & symmetric covariant

teusor of rank two.

tem are yz, 3, 2u +y. Find its covariant components in cylindrical coordinates

svstenn.
Let 47 and B be an arbitrarv tensors. Show that if APBEC(p, q,7,s8,) is an
invariant then C'(p, ¢, 7, s) is a mixed tensor of rank four,
Define what it means by the following;:
L Christoffel’s symbols of first and second kind,;
1. Geodesics.
Explain the term covariant derivative as applied to a tensor of type A”.

With usnal notations, prove the following;

&
¥
L (g, ] = [gp,r);
el
(}ij'r ir i it
. B S R . . . R i
i (i oy I L g I.T.'m‘

Hence deduce that the covariant derivative of metric tensors ¢"™ and g,, are
ZETO.

Determine the Christoffel’s symbols of the second kind in spherical coordinates

(1,0, 9), and find the corresponding geodesic equations,



