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 A hollow cylinder of radius r is fixed with its axis horizontal. Points A, B and O are in the same vertical plane perpendicular to the axis of the cylinder, with A and B on the smooth inner surface and O on the axis. OA and OB make angles 90° and a  respectively with the upward vertical through O, with A and B on opposite sides of the vertical. A particle of mass m is projected vertically downwards from point A 
with speed rg23  and moves in a vertical circle inside the cylinder (see diagram). The particle loses

 contact with the cylinder at point B.
 (a) Find the value of a . [4]
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 (b) In the subsequent motion find, in terms of r, the greatest height above O reached by the particle. [4]
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