
general relativity – October 31

material discussed in class

Roughly 7.1,7.4,7.5,7.6 in the book.

exercises

• Consider a massive particle, initially at rest at some fixed θ, φ, at some
fixed value r = r0. The particle will disappear into the black hole de-
scribed by the Schwarzschild metric. At some point the particle will reach
the horizon. Show that it takes infinite coordinate time, but only finite
proper time for the massive particle to reach the horizon.

• Consider a system of particles moving in a plane with common angular
frequency ω. Assume the ith particle is located at time zero at position
(ri cosφi, ri sinφi) in the plane. Show that the average total emitted power
is given by 〈
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• Consider a bar with length one meter, with a mass of one kilogram at each
endpoint. Assume this bar rotates once a second. Compute the power
emitted due to gravitational radiation. Remember c = 1 in our units.
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