(a) Since the disc is not rolling without slip, point  is not moving (for otherwise the disc will slip), thus, the angular velocity  is related to the velocity  of  by

We have , , and We can thus verify that

since we have 
(b) The velocity at  is given by

which has magnitude 
(c) Using  as a reference point, the absolute velocity (relative to the ground) of point  is the sum of the relative velocity in the frame of  and the absolute velocity of point , which is


Using  will give us


which is the same as the result before.
(d) Use  as the reference point, we have



(e) Since  is in contact with the ground, we have its vertical velocity vanish, which requires

and so , which gives 
(f) The velocity is now

