ASSIGNMENT #1

Due Wednesday,
PHYS 490 - Relativity and Gravitation October 10

PROBLEMS:

1. Carroll 1.4

2. Useful formulas:
a) Show that Fg s = 02In /g, where g =det(guv).

b) If V* is a vector, show that
1
vt =—3,(/gV*
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¢) If F* is an antisymmetric tensor, show that

Fuv;/l + F/ly;v + ka;,u = F‘uv,A + Fk,u,v + Fv?t,u
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(These provide a way to write Maxwell’s equations without explicit use of Christoffel symbols.)

d) If T#¥ is a symmetric tensor, show that
rr =L, (fTV)—lT“ﬁa
wo = g & WE Ty T e

3. Carroll 3.3
4. Carroll 3.5

5. Carroll 3.8 (Hint: Calculate components ofRaﬁ wv» iEwill make contractions easier. 1 will show you
later how to do this kind of calculation using computer algebra software, but you have to do this
once in your life by hand.)



