Energy and Rotation practice test  - answers Tuesday

1. A 5 kg rock is whirled on the end of a string that is 2 m long.  The ball goes around at 40 rev/min.  What is its angular momentum?  (The answer I gave is incorrect.  It should be 83.8)
2. A 0.45 kg basketball with radius 14 cm is rolling at 15 m/s.  Find its translational kinetic energy and its rotational kinetic energy and the sum of the two? What percent of its energy is rotational?  (Ktot should be 84.4, which makes the final answer KR/Ktot = 40%)
3. A torque of 8 Nm causes an angular acceleration of 20 rad/s2 on a solid disk of mass 50 kilograms.  Find the radius of the disk.

4. A massless 8 m long bar has, from the left, a 2 kg mass at 2 m, a 5 kg mass at 6 m, and a 1 kg mass at 8 m.  What is its rotational inertia about the left end?

5. A merry-go-round accelerates from rest to 1.6 rad/s in 9.0 s.  Assuming that the merry-go-round is a uniform disc of radius 8.0 m and mass 31 000 kg, calculate the net torque required to accelerate it.
6. A disk has an angular speed of 15 rad/s, a mass of 5 kg, and a radius of 20 cm.  A second, non-rotating, disk is set down on it.  This disk has a mass of 7 kg and a radius of 30 cm.  Find the new angular speed when the two are finally turning at the same angular speed.

7. A centrifuge rotor rotating at 10 000 rpm is shut off and is eventually brought to rest by a frictional torque of 1.20 Nm.  If the mass of the rotor is 4.80 kg and its radius of gyration (effective radius) is 0.0710 m, through how many revolutions will it rotate?  

