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Define the following terms: I

i. Covariant tensor,

ii. Contravariant tensor.

write the transformation equation for the following tensors:

i' AP,,t:

ii. Berr;

iii. D;!t ,

c) Let Allrbe a tensor. Choose p: t and show that A?,lr,where the summation
convention is employed, is a tensor. What is its rank ?

) The covariant components of a tensor in rectangurar co_ordinate system are)
ry , 2y - z2 , r z . Find its covariant components in Sphericar co_ordinat e (r, 0 , o .



2. (a) Define the Christofiel's symbols of the first and second kind'

(b)DeterminetheChristofiel,ssymbolsofthesecondkind.forthemetric

d,s2:af+p"d,O,+d22.

(c) With the usual notation' prove the following:

. 7gps : lprn,qj+ lqm,p);r.ffi
.. 7g,q : _f"tl^n- gq"lp*n;n' 6ffi

I 0g _njut. :- Tffi - , im'29o


