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(a) De fine the tcuDs syrmnetr-ic atld skew-symmettiic {,onsors.

i. ]f,4tq and 8," are skew-sytnuretric teD6ors, show iltat

CH = A,o 8"" is syDlrDetlic.

ii. If ds? : gij d.ri dci is aD ilvariaut, show that gij is a synl-

ruetric Covariant leirsor of rank two.

(b) Evaluate the following:

6X 6: At',, 6i 6i 6i 6;

(c) Find t,he covariant aDd coltlavarialt conlpolleDts of a tensor in

cylirrdrical coordilates @, e, z) il its cortravaliallt corrpoDents

ir rectaogular coordinates (r, y, z) arc ty, 2y - 22, tz



2. (a) Deline tLe followirg terurs:

i Christqffel synbols of Iirst ard secorcl ltind;

. ii. The covariant del ivative 0s ap1'lietl to I tcrrsol ol l'ype '4ii

(b) Determi[e the christoffel symbols oI secoud hiid corresponclilg to

the uretric ris, given bY

tls2 = (6t)2 -F [(c2)'- (c')'?](dc'z)'?

ald also fild tlle Geo'lesic equatiotrs

(c) Prove that Aple,- Ac',c= ff114"'4' where '4' is an arbitrary co-

variart telrsor of raDk olre


