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Answer all questions Time: One hour

1. (a) Explain what is meant by the following terms;
i. Covariant tensor,

ii. Contravariant tensor.

(b) Write down the law of transformation for the following tensors:
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(c) If ds® = g;pda’da® is an invariant, show that g is a symmetric
covariant tensor of rank two.
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(d) A covariant tensor has components zy, 2z — 2%, zz in rectangular
coordinates. Find its covariant components in spherical coordi-
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(a) Prove, with usual notation, that:
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(b) Explain the terms covariant derivative and absolute derivative as

applied to a tensor of type A;k

Calculate the absolute derivative of the following:

: trmn
i A",

ii. An invariant ¢ ,

1i. Mefric tensor g;; .
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