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7. Two particles fall radially in from infinity in the Schwarzschild geometry. One starts —
Hq r ]r Ie, OI ' ‘/"

with ¢ = 1, the other with ¢ = 2. A stationary observer at r = 6M measures the
speed of each when they pass by. How much faster is the second particle moving at

that point?
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8. A spaceship is moving without power in a circular orbit about a black hole of mass
M. (The exterior geometry is the Schwarzschild geometry.) The Schwarzschild radius
of the orbit is 7M. H + ( q g
(a) What is the period of the orbit as measured by an observer at infinity? ar ¢ v
(b) What 1s the period of the orbit as measured by a clock in the spaceship?
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10. Find the linear velocity of a particle in a circular orbit of radius R in the Schwarzschild
geometry that would be measured by a stationary observer stationed at one point on
the orbit. What is its value at the ISCO?
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