Kinematics of Rotation Quiz Answer Key
Key Equations
[image: v = r \omega ]
[image: a = r \alpha ]
[image: theta (t) = \theta_0 + \omega_0 t + 1/2 \alpha t^2]
[image: omega (t) = \omega_0 + \alpha t]
[image: omega^2 = \omega_0^2 + 2 \alpha (\triangle \theta)]
Use this scenario to answer questions 1, 2, 3, and 4:
A slug clinging onto your bike tire has been on your bike for the past 10 meters along the path, which has taken you 4 seconds to traverse at a constant speed.  The radius of your bike tire is 24 centimeters. 
1. How many rotations has the slug made on your tire?
15.1 rotations
2. What is the slug’s angular velocity during this time?
23.69 rad/s
3. What is the slug’s angular acceleration?
9.476 rad/s2
4. What is the slug’s linear acceleration?
2.27 m/s2
5. Earth rotates around the Sun once every 365 days.  Find the rotational speed of the Earth around the sun.
w = 0.000000199 rad/sec
6. The distance between the sun and the Earth is 149,600,000 km.  Using your answer to question 5, find the linear speed of the Earth.
v = 29,770 m/s
7. The mass of Sun is 5.97 x 1024 kg.  Using your answers to questions 6 and 7, find the force of gravity of the sun on the Earth.
[bookmark: _GoBack]3.54 x 1022 N
8. A normal CD has a radius of 10 cm and spins at 3.5 revolutions per second for music.  At what linear speed does the laser read the music if the song is 75% of the distance to the edge?
1.65 m/s
9. If an ant is standing on the edge of the CD for 30 seconds while the song in question 8 is playing, what is its angular acceleration?
0.733 rad/s2
10. Using your answer for question 9, what is its angular displacement?
989.58 radians
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