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1. (a) The components of a contravariant tensor in the z coordinate system are
A =4 AP = A" w(and A% =T
Find its components in the T coordinate system, where
7= 42') - Ha®)P, T =dgh =6
(b) Let ds* = g;xdz?dz® is an invariant. Show that g;x is a symmetric covariant tensor
of rank two.
(c) Prove that Ap,zP z? = 0 if A,, is a skew-symmetric tensor.
(d) Express the relationship between the following associated tensors:
i. A% and A,g,

ii. Aj’fl and A%kT
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2. (a) Define the Christoffel’s symbols of the first and second kind.

(b) Determine the Christoffel’s symbols of the second kind for the metric
ds? = dr? + r2d6® + r?sin? 0 d¢°.
(c) With the usual notations, prove the following:
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(d) Prove that the covariant derivatives of g;x, g’* and 6{; are zero.




