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Hartle 7-2.

Show that the line-element

ds2 = −dt2 + 2dx dt + dy2 + dz2

corresponds to flat space-time.

Spherical coordinates.

Calculate for spherical coordinates x = (r, ϑ, φ) in R3,

x′

1
= r sin ϑ cos φ ,

x′

2
= r sin ϑ sin φ ,

x′

3
= r cos ϑ ,

the basis vectors ~er, ~eϑ and ~eφ, the components of gij and g ≡ det(gij). What is the physical
“use/meaning” of

√
g?

Solutions are discussed Monday, 01.02.10


