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1. (a) Define the terms symmetric and skew-symmetric tensors.
i. If AP? and B,, are skew-symmetric tensors, show that
CP1 = AP B,, is symmelric.
ii. If ds® = g;; do' da’ is an invariant, show that g;; is a sym-
metric covariant tensor of rank two.
(b) Evaluate the following:
ofdl At 0hi05 ] d;.
(¢) Find the covariant and contravariant components of a tensor in

cylindrical coordinates (p, 0, z) if its contravariant components

in rectangular coordinates (z, y, z) are zy, 2y — 7, x%.



2. (a) Define the following ferms:
i. Christgffel symbols of first and second kind;
ii. The covariant derivative as applied to a tensor of type flljf.
(b) Determine the christoffel symbols of second kind corresponding to
the metric ds, given by

ds? = (dz')? -+ [(2?)° = alRlds)

and also find the Geodesic equations.

(c) Prove that Aoy — Apg = R} A where A, is an arbitrary co-

variant tensor of rank one.



