1. (a) Radius  is half of the length of the pole  (m), so  (m)
(b) The angular speed  is velocity  (m/s) divided by radius , which is  

(c) The energy is the sum of kinetic energy of the two skaters (which is twice of a single one’s), which is

(d) When they pull along the pole, angular momentum should conserve, denote the new radius by  (m). We have the new angular speed  determined by

which gives

(e) The kinetic energy is now


2. Set the unknown angular acceleration by , then the acceleration of the block will be  where  is the radius of the wheel. Suppose the tension in the rope is , then for 
the block we have

where   is the mass of the block. For the wheel we have

where  is the rotational inertia, so we have

which is equivalent to saying the force will provide acceleration for both the wheel and the block. We simply solve for

