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Answer all questions

I. (a) Define the foliowing terms:

i. covariant tensor'

ii' corrtravariant tensor'

(b) Write the transformation equation for the following tensors:

\. rry:,

t\. Bffi' ,

iii. Dilr.

(c)S}rowt}ratthecor$tactionoftheouterproductofthetensorsApandBnisan- - 
iuvariant'

(cl) rlre covari ant courponerrtt glr telsor 
": ::::: ^: :::,""J"ffi :':"'J;

terl &re 2'r - z' r2'g' Az'Find its covariant componl

(,..0, o).



(u)i'DefinetheChristofiel'ssymbolsofthefirstandsecondkind.

ii. Determine the christoffel',s symbols of the second kind for the metric

dsz : a2do2 + a2 sitf od62

where a is a constant, and find the corresponding differential equation for

geodesic.

(b) i. Write down the covariant derivative of the tensor Arqt'

ii. With the usual notation, prove that

W : b*, ql + lqm, pl.

Herrce deduce that the covariant derivative of a metric tensor 7in is zeto'

iii. Using the covariant derivative of a metric tensor, prove that

1r.e - ',g"010"(g,u) * O,(g.a) - Lu(g"-)l' where Un: #tto- 
2


