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Proper & Repeat

,4nsrvel ali questions Tirnc : One hour

1 (a) l4'rit.e the transforiia.tion equation fdr the lollon,ing tcnsors:

i. 1;.

,. B: ;
rli. C,,t.

(bl Llt -4i1 be a telsor.

i. Choose p = I anrl show that lilF, $here the suin:naiii:rL corrvention

is er,pl9yed, is a'terrsor. What is i1, rank?

ii. Choosc ;t = I and { = s arrd sl;ow similarly tha.t --lf;p is a tensor.

\TlLat is its rark?

r' Fird 6 ",r1 a rr st' ,, 'nb,r,\"rrr- l- .r,,,'

d;':5\d.:1'')) + t(,Lx1j2 + 4(dx3)')- 6ilird,x) + {1r)ar3.



(a) Define the followirgr
Ii. Christoffel symbols

L \JeodesL(.

(1,) IJetermire the Christotrel

of the first and

syr:Tbols of the

second kind;

(.)

ds' = dr2 + 12 dat +

a,ntl jind the correspondin6 geociesic

!VrIh tILe usua] noi"ttlons. Drove l,hc

Cs, ,I :-:r = lrln,5l + lsm, rl,
t ll t'

ri --1 = _nr^l' - n'nlt'
Atn

Helce

9r* a,Ie

deduce that the covariant derivative

zeto

ol metrtc tensors q'" and

I

.i
\


