
DANM 250C-01 Winter Quarter 2014

Exercise 2: Angular Momentum in the Solar System
Due Tuesday, January 28, 2014

In class we discussed the concept of angular momentum, a conserved quantity that
describes the momentum of objects rotating about an axis. We said that this is important to
orbits, and as we will see later on, important to explaining how stars form. It is therefore of
interest to examine the present-day distribution of angular momentum in the Solar System,
and to compare that to the distribution of mass. For this exercise, you will again make use
of the planetary data available at http://nineplanets.org. In the following, just consider
the major planets. You can ignore the dwarf planets, moons, and small bodies.

1. First let us consider how mass is distributed in the Solar System. Computer the total
mass of the Sun plus all the planets. What percentage of the Solar System’s total mass
is in the Sun? In the most massive planet?

2. Now consider how angular momentum is distributed in the Solar System. The angular
momentum of a planet orbiting the Sun is given by the formula J = mvr, where m is
the mass of the planet, v is its velocity, and r is its distance from the Sun; for simplicity,
we are assuming that orbits are perfectly circular. Compute the angular momentum
of each planet. Hint: to get the velocity of a planet, remember that it has to travel
a distance 2πr every time it makes a complete orbit. Use the information available
about planets’ orbital periods to get the velocity.

3. The Sun also contains angular momentum, as it is rotating. The same formula, J =
mvr, can be used to estimates its’ angular momentum, where we take m to be the
mass of the Sun, v to be its equatorial rotation speed, and r to be its radius.1 Hint:
to estimate the velocity of the Sun’s surface, use the same trick as for planets. The
rotation period of the Sun is also given at nineplanets.org.

4. Based on your answers to the previous two parts, what fraction of the Solar System’s
angular momentum is in the Sun? In the planet with the most angular momentum?

5. Angular momentum can be neither created nor destroyed, but it can be transferred from
one parcel of mass to another. Given what you have found about the distributions of
mass and angular momentum in the Solar System, what would you hypothesize about
what must have happened while it was being formed?

1It’s actually a bit smaller than this, since not all of the Sun is rotating as its equator, and not all of it is
as far from the center of the Sun as its surface, but we’re going to ignore that. This formula is right to the
order of magnitude level.
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