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Tim Nitzsche, 120836 General Relativity — Set 5 November 27, 2013

Problem 1

a) The metric is given as:

1 0 0 1 0 0
Juv = 0 Sin2(¢) 0 ; guy = 0 CSCQW) 0 (1)
0 0 sin?(6) sin? () 0 0 csc?(0) esc?(v)
With the inverse metric g"¥ and csc = ﬁ From this we get directly the Christoffel Symbols:
11 = —cos(y) sin(y)) (2)
1'%, = — cos() sin?(#) sin(¢)) (3)
I'o1 = cot(yp) =Ty (4)
99 = — cos(0) sin(0) (5)
%55 = cot(1h) = Iy (6)
T 12 = COt(Q) F221 (7)
All other symbols vanish.
b) From the above we get directly the riemann tensor:
R’110 = sin® (1)) =-R%n (8)
ROQQO = SIHZ( )sm ( ) = —R0202 (9)
R' 10 = cot? () — csc? (1) = —R'on (10)
R'991 = sin?(0) — cos?(¢)) sin?(0) = —R'app (11)
R?g20 = cot?(¢)) — csc?(v) = —R%y02 (12)
R?151 = cos?(¢) + cot?(6) — csc?() = —R%p, (13)
The Ricci Tensor immediately follows as:
-2 0 0
R,=| 0 -—2sin’®¥) 0 (14)
0 0 —25in?() sin? (1)
As well as the Ricci Scalar:
R=-6 (15)
c¢) Proof by calculating it (Ryou = gpr RY,.,):
Rs(G G -G G
Table pro-uy _ S( [[phu“ﬂ [[07 V” [[Ohu‘” [[p5 V]]),{p71,3},{0,1,3},{”,173}7{V71,3}
e n(n—1)
(16)
0 0 0 0 0 0 0 0 O
0 0 0 0 0 O 0 0 0
0 0 0 0 0 0 0 0 O
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 O v (17)
0 0 0 0 0 0 0 0 O
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
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