312 Problems

A record turntable (initially rotating at 33 1/3 rpm) slows down and stops in 12 seconds after the power is turned off. 
(a) Assuming that the angular acceleration of the turntable due to friction is constant, what is the rotational speed of the turntable 9 seconds after the power is cut?
(b) What is the angular speed of the turntable 2.5 revolutions after the power is cut?

(c) What is the angular acceleration of the turntable due to friction? 

(d) Through how many radians does it turn as it comes to rest? How many revolutions is that?
(e)  At t=5 seconds, what is the tangential acceleration experienced by a daredevil ant riding on the edge of the record?  (a vinyl record has a diameter of 12 inches).  Does this acceleration change during this 12 second period?

(f) What is the centripetal acceleration of the ant at this same time?  Does this acceleration change with time?

(g) At t=5 seconds, what angle does the net acceleration make with the velocity vector?

