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1. (a) Define the Covariant tensor A, and the Contravariant tensor A9,
(b) Write down the law of transformation for the following tensors:
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(c) If ds® = g;1, dz’ dz¥ is an invariant, show that g;x is a syn}hetric covariant tensor

of rank two. * i3
.“f

(d) Find g and ¢/* corresponding to the line element

ds? = 5(dz!)? + 3(dz?)? + 4(dz?)? — 6dz'dz? + 4dz>dz’.

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 line element given by
ds? = dr? + r2d6? + r?sin® 0 d¢”.

(¢) With the usual notations, prove the followings:

09pq

i —— = m, + lgm, pl;
Lo = lpma ] [gm, p]
i1 [pQ7 r] = Grs F;q;
P 1
o L v

0



