Angular Motion Practice
Name: _______________________________
1.
A pilot of mass m in a jet aircraft executes a loop-the-loop maneuver.  In this maneuver, the aircraft moves in a vertical circle of radius 2.70 km at a constant speed of 225 m/s.  Determine the centripetal acceleration the pilot is experiencing…


On the extreme left side of the loop when the plane is vertical


At the top of the loop

At the bottom of the loop

2.
The speed of the tip of the minute hand on a town clock is 0.00175 m/s.


What is the length of the minute hand?


What is the (linear) speed of the second hand if it is the same length?


What is the centripetal acceleration of a point on the tip of the minute hand?

3.
A coin is placed 0.30-m from the center of a rotating horizontal turntable.  It stays in one place until the speed of the turntable reaches 16-rpm.


Where does the centripetal force holding the coin in the circle come from?


What is the coefficient of static friction between the coin and turntable?

4.
A person is riding in a car with his tires turning at 700-rpm.  The person slows down the car to 180-rpm in 4 seconds.  If a tire on the car has a radius of 0.35-m…


What is the initial linear velocity of the tire?


What is the angular acceleration as the car slows down?


What is the distance traveled by the car while it slowed down?
5.
A highway exit ramp is banked so that a car would be able to travel through the 150-m radius curve even if it was icy (no friction).  The exit ramp is banked at an angle of 8.7˚.  

What velocity should the cars travel at the make it through the curve?
6.
A train slows down as it rounds a sharp horizontal turn, slowing from 25m/s to 14m/s in 15.0s that it takes to round the bend.  The radius of the curve is 150 m.


When the train reaches 14m/s, what types of accelerations it undergoing (hint, there is more than 1)


Assuming it continues to slow at the same rate, what is the train’s acceleration when it hits 14.0m/s?

7.
A velodrome is built for use in the Olympics.  The radius of curvature of the surface is 20.0m.


At what angle should the surface be banked for cyclists moving at 18 m/s?  (Choose an angle so that no frictional force is needed to keep the cyclists in their circular path.)

8.
A roller coaster has a vertical loop with a radius of 20.0m.  With what minimum speed should the roller coaster be moving at the top of the lop so that the passengers do not lose contact with their seats?
9.
The rotor is an amusement park ride where people stand against the inside of a cylinder.  Once the cylinder is spinning fast enough, the floor drops out.


What force keeps the people from falling out of the bottom of the cylinder?


If the coefficient of friction is 0.40 and the cylinder has a radius of 2.5m, what is the minimum angular speed of the cylinder so that the people don’t fall out?
