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1) If the Sun were to oscillate radially, what would its period be?

2) a) During a glitch, the period of the Crab pulsar decreased by |∆P |≃ 10−8P . Assuming
this was due to contraction of the neutron star, estimate the change in the star’s radius
assuming an initial radius of 10 km.
b) Suppose that the Sun were to collapse down to the size of a neutron star (10 km radius).
Assuming that no mass is lost in the collapse, find the rotation period of the neutron star.
(assume here that it’s the entire Sun’s mass that forms the neutron star).
c) Find the magnetic field strength of this neutron star.
d) The Sun will of course become a white dwarf and not a neutron star. Use a radius ratio
to very roughly estimate the white dwarf rotation speed?

2) (a) At what speed do relativistic effects become important at a level of 10%. In other
words, for what value of v does the lorentz factor γ become equal to 1.1?
(b) Estimate the density of the white dwarf for which the speed of a degenerate electron is
equal to the value found in part (a).

3) Determine the minimum rotation period for a 1.4 solar mass neutron star (the fastest
it can spin without flying apart). Assume that the star remains spherical with a radius of
10 km.

4) Find the expression for the temperature in the outer layer of a white dwarf using the
equation of hydrostatic equilibrium and the ideal gas law.

5) Because your friends and family are going to ask at Thanksgiving...
a) 1 tsp of white dwarf weights as much as how many elephants (fully explain all assump-
tions)?
b) Neutron stars have radii of about 10 km. 1 tsp of neutron star weighs as much as how
many elephants (fully explain all assumptions)?
c) If a white dwarf were made entirely out of elephants, how many elephants would you need
to crush together to make a white dwarf?
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