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Physics 202








On a good day, a car can move along a straight road without any sliding taking place between the tires and the road.  Although the car keeps moving, the friction between the tires and the road is static friction.





Displacement:


If such a car moved forward a distance of ten centimeters, and the radius of the car’s tires is 30 cm, what was the angular displacement of the tires? 


If the tires (on the same car) complete one full revolution, what is the linear displacement of the car?


What is the relationship between linear displacement (x and angular displacement ((?


Velocity:


If this car has a velocity of 3 m/s, what is the angular velocity of the tires? 


If the tires complete two revolutions per second, what is the speed of the car?


What is the relationship between linear velocity v and angular velocity (?


Acceleration:    (Warning:  This might get tricky.)


If the car is moving straight ahead with a linear acceleration of 2 m/s2 (that is to say this is how fast its is speeding up), what is the angular acceleration of the tires?


If the car is moving at constant speed but is turning around a corner


Does the angular speed of the tires change?


Does the car have any acceleration?


The acceleration of a car may or may not cause a change in the angular speed of the tires.  What nonzero component of the acceleration of a car will always cause a change in the angular speed of the rotating tires?  What component of the car’s acceleration will not have any effect on angular speed?


Assuming a car is traveling along a straight line, what is the relationship between the linear acceleration of the car (a) and the angular acceleration of the tires (()?  (Hint: what is the relationship between (v and (( ?)
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