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Proper & Repeat

Answer aii questions Tirne : One horrr

1. (a) Write ltre trarsfornatio( equation for the {ollorving tensors:

G)

- 1,"'
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Let .{f1, be a lelsor.

i. Choosep = I and slow that ,{;?F, lvhere the sui raatio]i colrvention

is eurpioye0, is a tensor. Wliat is it ranl?

ii.Choosep-t'anr1 9: r arrd s|..-rw sinilarly tha1, ,1N;, isa tensor.

\Yhat is its rank?

FirLd 9 and grr' rorresponding to r,he line elem.nt

ls':= 51,;rt1: + (dr?); +.1(dr3)r - 6,lcLd:t2 1.Id*df .

{b)t'



2. (a) DefirLe the following:

Ii. r'l ricuofp. symL'o[{ oI thc fir.t .rrd setor,,J krnJ;

ll uco'lccl'

(1,) D.ternrlne the Christofiel symbois of the second kind Jc'r the line eiernent

dc'= dt't t'dU'+ r''s,n'A de-)

anrl Jind the colresponding geodesic equatiols

(c) With the u6tal notations) prove the following:

d !t.

,- =lrm.5l LLsm fl.

ii ;; = -s'"r;,, - e"rL,,.

Herce deduce tiat the covariant derivative of metric tensors g'l and
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