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Anqgular Momentum Problems

1. A basketball player spins a ball on his

finger with an angular velocity of 24 rad/s.
If the ball’s moment of inertia is 2 kg-m2,
what is the angular momentum of the
ball?

A solid metal disk is placed on a spoke
and is allowed to rotate freely at 5 rad/s.
Suddenly, a second identical disk is
dropped on top of the first disk. The
second disk was not rotating when it was
dropped. What is the new angular
velocity of the 2 disks?

Disk 2

1 at rest
D 5 rad/s
Disk 1

Consider the same setup as the last
problem. This time, the second disk is
dropped while spinning 2.5 rad/s in the
opposite direction as the first disk. What
will be the new angular velocity of the 2
disks now?

A NASCAR driver moves towards the
center of the track as he completes a
turn. His turning radius changes from 75
meters to 60 meters. The car can be
considered a point source of mass of
1,700 kg. If the car’s tangential velocity
was 64 m/s going into the turn, what is its
tangential speed coming out of the turn?

5. The Earth rotates around the sun at an

angular velocity of 1 revolution per year
(which is 1.99-107 rad/s). Then, a meteor
with mass 7-10'¢ kg crashes into the
Earth at 5.20-10"" m/s in the opposite
direction the Earth was moving. The
Earth has a mass of 6-10%*kg and a
radius around the sun of 1.5-10"" m. If the
meteor gets lodged in the middle of the
Pacific Ocean, what is the new angular
speed of the Earth after the collision?

In order to complete a pirouette, a figure
skater pulls her arms in, which causes her
angular velocity to triple. If her initial
rotational kinetic energy was 1,000 J, what
is her new kinetic energy after she pulls her
arms in? (Hint: angular momentum is
conserved but energy is not)

A tortoise is placed on a turn table, and
someone starts spinning it. At first, the
tortoise’s rotational kinetic energy is 270 J.
Then the tortoise gets scared and hides in
its shell, causing its moment of inertia to
decrease by 10%. When this happens,
what is the tortoise’s new rotational kinetic
energy?
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