
Homework problems #8

1. Prove that there is no independent tensor that can be constructed out of first derivatives of gµν .

2. Prove that Rλ
µνκ is the only tensor that can be constructed from the metric tensor and its first and

second derivatives, that is linear in the second derivatives.

3. Show that the Riemann tensor transforms as a tensor.

4. Show that
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transforms as a tensor.

5. Show that ∮
xρ dxν = δaρδbν − δbρδaν

for the integral along a parallelogram spanned by δaµ and δbµ.

6. Show that the metric

gtt = 1, grr = −1, gθθ = −r2, gϕϕ = −r2 sin2 θ

is equivalent to the Minkowski metric.


