Exercises, week 4

1 Christoffel symbol

Using the definition of the Christoffel symbol
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show that it transforms as an affine connection, i.e.
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2 Particle motion
Show that the equation of motion for a particle in a gravitational field
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transforms as a contravariant vector using the transformation rule of an affine
connection I'.

3 Covariant derivative 1
Show that the covariant derivative of a contravariant vector
V.Vt =0, VI +TH VA, (4)

transforms as a tensor using the transformation rule of an affine connection I'.



4 Covariant derivative 2
Show that the covariant derivative of a covariant vector
ViV =0V, = T2, Vx, (5)

transforms as a tensor using the transformation rule of an affine connection I'.

5 Covariant derivative 2
Show that the covariant derivative of the metric vanishes
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in case the affine connection is given by the Christoffel symbol, F;\W = { A }
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