Circular Motion I

1. A runner moving at a speed of 8.8 m/s rounds a bend with a radius of 25 m.

a. What is the centripetal acceleration of the runner?

b. What provides the centripetal force on the runner?

2. An athlete whirls a 7.00-kg hammer tied to the end of a 1.3-m chain in a horizontal circle.  The hammer makes one revolution in 1.0 s.

a. What is the speed of the hammer?

b. What is the tension in the chain?

3. A 615-kg racing car completes one lap in 14.3 s around a circular track with a radius of 50.0 m.  The car moves at constant speed.

a. What is the acceleration of the car?

b. What force must the track exert on the tires to produce this acceleration?

4. A coin is placed on a vinyl stereo record making 33 1/3 revolutions per minute.

a. In what direction is the acceleration of the coin?

b. Find the acceleration of the coin when it is placed 5.0 cm from the center of the record.

c. Is the acceleration more or less when the coin is placed 15 cm from the center of the record?

d. Is the coin more likely to fly off when it is 5.0 or 15 cm away from the center of the record?  Explain.

Circular Motion II

1. A 20-gram rubber stopper is attached to a 0.93-m string.  The stopper is swung in a horizontal circle and completes one revolution in 1.18 s.  Find the tension force exerted by the string on the stopper.

2. What is the maximum speed at which a car can safely travel around a flat, circular track of radius 80.0 m if the coefficient of friction is 0.40?

3. What is the maximum speed a 1200-kg car can travel over the crest of a hill of radius 15 m and still make contact with the road?

4. What is the minimum speed a marble needs at the top of a circular loop of radius 0.30 m in order to make it successfully around?

5. A circular racetrack has a radius of 90 m.  A car completes one lap in 20 seconds.

a. What is the linear speed of the car?

b. At what angle should the track be banked in order for the car to travel around it without any friction?

