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AP Physics I

Worksheet 8D:  Conservation of Angular Momentum
Rules: (a) Work must be submitted on separate paper. (b) Show all work to include the equation used, variables identified, and conversions must be shown, (c) Include the rearranged equation with values entered, (d) Your final answer with units and underlined. Credit will be reduced for missing elements listed above. 
Show all work for full credit and underline your final answer
1. A bucket with an inner radius of 0.120 m is rotated on a frictionless turntable. Inside the bucket are 25 osmium 22.0-g ball bearings. The turntable, bucket, and bearings rotate with an angular speed of 50.00 rad/s. Suppose that the bucket has small holes underneath and that these holes can be uncovered by remote control. At a certain point the holes are opened and the ball bearings fly out. If the angular speed of the bucket and turntable is now 50.24 rad/s, what is the combined moment of inertia of the bucket and turntable?
2. A type of satellite has a cylindrical shape when launched. In orbit, however, long arms are extended outward, so that the satellite ultimately takes the form of a long rod. The satellite rotates about an axis that is perpendicular to its length and passes through its center. Suppose that before the arms are extended, the satellite’s mass is 755 kg, the distance between the axis to the end of the satellite is 1.75 m, and its angular speed of rotation is 1.25 rad/s. After the arms have been extended, the angular speed of the satellite is 1.70 × 10-2 rad/s. What is the satellite’s final moment of inertia?

3. The “Human Roulette Wheel” at Steeplechase Park on Coney Island was a horizontal spinning wheel with a radius of 3.00 m. Passengers would try to climb toward the center, where the centripetal acceleration was smaller and the passenger would be more able to stay on the wheel. Suppose the wheel is set to spinning at an angular speed of 2.00 rad/s and then is allowed to spin freely without any external torque (including friction) applied to it. Four students, each 90° away from the next, sit on the rim of the wheel, then crawl at the same speed toward the center of the wheel. When they reach the wheel’s center, where they are 0.20 m from the axis of rotation, the angular speed of the wheel is 2.35 rad/s. If the students each have a mass of 55.0 kg, what is the moment of inertia of the wheel?

4. A tetherball revolves around a pole with an angular speed of 2.1 rad/s when the rope, which has a length of 1.2 m, is fully extended. What is the angular speed of tetherball after the rope has wrapped around the pole several times, so that the ball is only 0.50 m from the axis of rotation?

5. Most asteroids in the solar system move in orbits outside that of Earth. However, there are asteroids whose orbital paths cross Earth’s orbit, causing concern over the possibility of collisions. Some of these asteroids move primarily outside Earth’s orbit, crossing it only when they are closest to the sun. Others move within Earth’s orbit, crossing it only when they are farthest from the sun. One of the largest of these second types of asteroids has a tangential speed of 43.5 km/s when it is 7.00 × 107 km from the sun. What is its speed when it crosses Earth’s orbit at a distance of 1.49 × 108 km from the sun?

