PSSC Mechanics II - The Dreaded Sequel

1. The Coefficient of friction between a 56.0 Kg box and the floor is .75.  

a. What force is necessary to make the box move at a constant velocity?

b. What force is necessary to make the box accelerate along the floor at a rate of 4.2 m/s/s?

c. In what distance will the force of friction stop the box if it is originally going 3.4 m/s?

2. A coin sits on a 22 cm diameter record player turntable approximately 10.9 cm from the center.  The speed of the turntable is gradually increased from 0 to 78 revolutions/minute.  The coin falls off at 73 rpm.

a. What is the period of revolution of the coin when it falls off?

b. What is the centripetal acceleration of the coin when it falls off?

c. What is the coefficient of friction between the turntable and the coin?

3. The coefficient of static friction between a 2100 Kg race car and the road is .92.  The car's top speed is 117 m/s.

a. What is the maximum force of friction the car can exert on a level road?

b. Over what distance can the car reach a speed of 50.0 m/s?

c. Does the result in b. depend on the mass of the car?  (Use algebra and symbols)

d. How fast can the car go around an un-banked corner with a radius of 57 m?

e. What effect would banking have on the car's maximum speed around the corner?  Why?

4. A person pulls a 34.2 Kg box across the floor at a constant speed with a rope that forms an angle with the floor of 23.7 degrees and has a tension of 172 N.

a. What are the horizontal and vertical components of the force exerted by the rope?

b. What is the normal force between the box and the floor?  (Be careful)

c. What is the force of friction between the box and the floor?

d. What is the coefficient of friction between the box and the floor?

5. A 34.54 gram model rocket is 15.2 cm long and has an engine capable of producing a force of 9.78 N for .45 seconds.

a. What is the unbalanced force acting on the rocket as the engine burns?

b. What is the acceleration of the rocket initially?

c. Neglecting air friction, to what height will the rocket rise before the engine burns out?  (Neglect the decrease of mass of the engine as well)

