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L. (a) Write the law of transformation for the tensors
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(b) Define the termg symmetric and skew-symmetric tensors,
i ® =a;, A4k

show that we can always write & = b
18 symmetric.
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1i. Show that the contraction of the outer product of the tensors

A® and
By is an invariant,

drical coordinates (o, &, z), if its covariant components in rectangular

coordinates are 24 — z, oy, yz.



2.

(a) Define the following:
i. Christoffel symbols of first and second kind;
il. Geodesics;

iii. Covariant derivative of B, and By,.

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

i. [pg,r] = lgp, 7],

ii. [pg, f'] Ty gnI‘;p
T
. gg% = —g?"TL, — g™T%,.

{c) Determine the christoffel symbols of second kind in sperical coordinate

(r, 8, ¢) and find the corresponding geddésic equations.



