	PHY 105

Homework 6
	Name: ____________________

October 14, 2009
(Due October 21)


1. A 643-g block is placed at the edge of a 2.40 track.  The coefficient of kinetic friction between a block and track is 0.250, while that the coefficient of static friction is 0.300.  The track starts out horizontal and one end is slowly raised until the block begins to move down the track.

a. At what height, does the block start to move?

b. At that point in time, what is the angle the track makes with the horizontal?

c. Determine how long it requires for the block to reach the bottom of the inclined track? 
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2. Terry placed a 250-kg load on the back of a flat-bed truck and did not tie it down. The coefficient of static friction is 0.400. The truck proceeds at a speed of 60 miles per hour (5 km = 3.2 miles) along a straight away and then enters a turn. 

a. How small can the radius of the turn be so that the load will not slide (assuming the truck proceeds at the same speed)?  

b. What are the forces on the load in the straight away portion of the road?

c. What are the forces on the load in the curved portion of the road?

3. Assume the coefficient C in the formula for drag (1/2 C(Av2) is 0.700.  Assume that a 200-pound sky diver’s effective cross-sectional area if 0.525m2. The density of air is 1.2 kg/m3. (On earth 1 kg corresponds to 2.2 pounds.)

a. Determine the sky diver’s terminal velocity. 

b.  If opening a parachute makes the sky diver’s terminal velocity ten times slower, then what is the effective cross-sectional area with the parachute open?

4. A velodrome is sports arena equipped with a banked track for cycling.  If the track with a 300-m circumference is to be banked so that a bicycle can circle the track at a speed of 13 m/s without depending on friction, at what angle should it be banked? 



  

5. A car is driving on a level circular track that has a radius of 25 m.  What is the maximum speed if the coefficient of static friction between the tires and the road is 0.80?  At this speed how long does it take the car to go around the track?
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