Angular Momentum Quiz Answer Key
Key Equations
L = I ω
L = r x p
[bookmark: _GoBack]1. Fill in the Blanks:  The angular momentum of an object will only change if a/an __outside torque__ is applied to the object.
2. One ring and one disk of equal mass and shape are spun with the same angular velocity.  Which will have the greater angular momentum?
The disk will because the mass is located at a larger radius
3. An ice skater is spinning with his arms out.  When he brings them in, explain what happens to his moment of inertia.
His moment of inertia decreases because the radius of most of his mass moves to a smaller radius.  Since I = mr2, I becomes smaller.
4. As the ice skater from question 2 pulls his arms in, explain what happens to his angular momentum and why.
The skater’s moment of inertia decreases, however the law of conservation of angular momentum explains that the skater’s rotational velocity must increase in order to keep the total angular momentum the same. Ii ωi = If ωf
5. A spinning spherical shell with radius 30 cm and negligent mass is filled with 0.5-kg of sand.  It started spinning at an angular velocity of 8 m/s.  All the sand starts within the center 10-cm and by the end has moved to the outermost radius.  What is its new angular velocity?
Ii = 0.002 kgm2, If = 0.018 kgm2
ωf = 0.11 m/s
6. Using your answer to question 4, explain whether the final angular velocity was larger or smaller than the initial angular velocity and why.
The final angular velocity was smaller because the moment of inertia grew, and because of conservation of momentum, the angular velocity had to shrink to compensate.
7. Little 6-kg Timmy the squirrel is on the edge of the 3-meter radius merry-go-round.  He is spinning at an angular velocity of 1 rev/sec.  If little Timmy wanted to speed up to double his speed, how far into the center would he have to walk? (Assume Timmy is a part of the spinning disk)
r = 2.12 meters from the center
8. Say you are on a large merry-go-round, sitting on a 80-kg wooden horse that is 12 meters from the center.  Your mass is 70-kg, and the merry-go-round disk is 1300-kg and has a radius of 15 meters.  Your girlfriend is watching and can take a picture of you when you fly by her every 20 seconds.  What is the total angular momentum of the system?
ω = 8,392.5 kg-m2/s
9. Using your answer to question 7, explain how much farther from the center you and the horse would have to be to have an angular momentum of 9,000 kgm2/s?
Walk out to a radius of 15 meters, or the edge. 
10. A car turning a corner has a linear momentum of 200 kg-m/s.  If the radius of the turn is 80 meters, what is the car’s angular momentum?
16,000 kg-m2/s
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