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1. (a) Define what is meant by the terms symmetri,c tensor, skew syrnmetri,c tensor and

inuari,ant.

If dsz -- gjkd,ri drk is an invariant, then prov.e lhat gip is a symmetric covariant

tensor of rank two. n , '

The covariant components of a tensor in rectangular"coordinate system ate 2r - y,

rzy and yz. Find its covariant components in cylindiical coordinate system.

Let Aiit beatensor. Choose P:t,Q: s andshow that Aifle-isatensor. What is,}
its rank? 

i

Define t}ae Chri,stoffel's symbols of the fi,rst and second kind.

With the usual notations, prove the follorving:

i' lP q, r) : g,rl'o n;

.. 0gr" r l,t ii : [rm, s] + [snt,r];

iii. H: * s'nt'^n + s'nlln : g.

(b)

(.)

2. (")

(b)

(c) Show that the non-ranishing Chrlstoffel's symbols of the second

coordinate (r,0,d) are given by

tlz: -'r, l7r:l?z: f?e : fii : i, tl, : -rsin2g, f3r :
f3g : cot d'

kind in spherical

- sin d cos 0 and


