Bowling Balls, Rolling vs Slipping
A bowling ball is thrown down the alley with an initial velocity vo.  The coefficient of kinetic friction between the ball and the alley is
(a) Make a FBD showing all the forces acting on the ball as it slides down the alley.

(b) Apply Newton’s Second Law for both translation and rotation to this situation.

(c) What condition(s) will be satisfied when the ball ceases to slide?

(d) At what time will that condition be satisfied?
(e) How far has the ball traveled when it stops sliding?

(f) At this time, what fraction of the kinetic energy of the ball is rotational?
(g) What happens to the frictional force when the ball makes the transition from slipping to rolling?
