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Airgwer all questions

Tirne : One hour

1. (a) lVrite the lsr of tlsnsformstiol for the tensoE

i. Aj.,

ii. Bilt,

iii. cn.

(b) Deffne the te ns 8ymmetric and stew-symmetric tensors.
i. O = di1Aj Aa rhow ih&t w(

i8 symmetric. 
: can alvayo write o = bil'{ilr wiere Dir

ii Show that the contrsction ofrh. 
^,,re, ^n^J--+ -r,t

8r is an invariant. 
)ft[e outer product oftre teasors l'and

(c) Find lhe covarisnt erd contrava,rirnr.
drical coordinatee (r, ,, ,t,;il:::;:fi'ff"*"';HJ,;
coordinatea ale 2o - z, axg, yz.
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2. (a) Deffae the.Jollowittg:

., i. Chriatotrel symbole of fflst ond eecond Lind;

..' ii. Geodesice;

(!) With ihe urual no-tationa, prove tlre followhgr:

i. fpq, rl = lq1,rl,

tl. Va'rl = s,Si.,

iit #= -d"t;^-C"rl^,.
(c) Determiue the chriatofel symbola of seiond Lind in rperical coordinaie

(r, 0, $) ad find the coneapondirg geodesic eqn&tiotrs.


