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1. Assume that there is a repulsive force between m1 which is at rest and an incident
particle of mass ms, incoming on a radial trajectory. Assume that m; >> my. Assume
the potential energy is of the form:

Ulr) = Keo/r (1)

(1) What is the force associated with this potential energy? (10 pts.) (2) Very far from
the central mass. the incoming particle has speed vg, how cloqe can it approach the central

mass? (15 pts.)
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2. Assume a new law of gravity where
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(3) For a test mass in a circular orbit, what is the

F=-

(1) What are the units of G'? (5 pts. )
relationship between its kinetic energy and its potential enerox (10 pts ) (4) What would

be the form of Kepler’s third law with this new law of
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3. Consider a radioactive decay where a particle at rest decays into two particles of
mass my and mo. Let E denote the energy released during this radioactive decay and
let @, and @y denote the velocities of particles 1 and 2 after the decay. What is the
expression for conservation of momentum after the decay? (3 pts.) What is the expression
for conservation of energy after the decav? (5 pts.) Compute the kinetic energy of each
particle after the decay in terms of E, m; and m» only (15 pts.).
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4. Assume that Earth has radius Rg and is homogeneous with density p. (1) If R >
Rp. what is the force of gravity on a test particle with mass. Miest? (3 pts.). () IR <
Rg. what is the force of gravity on this test mass? (5 pts.) (5 pts.) (3) Assuming there is
a tunnel through Earth. what would be the escape velocity from the center where R = (7
Express vour result in terms of G, the mass of Earth. Mg and RE. (15 pts.)
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