Spacetime and Gravity: Assignment 3 Solutions

September 24, 2013

In what follows, unless otherwise stated, we will use units such that the
speed of light, ¢ = 1.

1.
We are given the 2 tensor
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and we are asked to calculate
O FH = j¥ (3)

So we make use of the summation convention and expand the equation in
terms of components of the tensor
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Now we pick v manually. Pick v = 0 first,
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Now pick ¥ =1,2,3 in turn. For v = 1:
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Similarly, v = 2
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and v = 3,
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Adding the last three relations together we obtain
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We have obtained Maxwell’s equations! This means that we can recast the
whole of Electromagnetism in a special relativistic form, thus making lorentz

covariance explicit.
2.
We are given the line element of the unit 2-sphere:
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(From which we can extract the metric:
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Using the following relation

The inverse metric is then
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We calculate the Christoffel symbols
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These are the Christoffel symbols of our space.

1 Summary of important concepts

1.We can re-express a classical theory such as Electromagnetism in a form such
that its special relativistic nature is manifest. To do this one makes use of the
4-vector notation.

2.Even though in our case we found that the Christoffel symbols are symmetric
under exchange of the lower indices:

ng = F?/B (44)

this is only true in the case of vanishing torsion.



