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# In a mechanics experiment, small marbles P and Q of the same size but having masses 2m and m respectively,
slide along a smooth groove in a rail. The rail which is fixed in a vertical plane, is in the form of a horizontal straight
length AB joined to a semicircular arc BC of radius a
and centre O. Marble P is projected with speed u along AB towards marble Q which is initially at rest at the point B.
There is a direct collision between P and Q, immediately after which the speed of Q is ( 5/4)u.

a) Find the speed of P after the collision.

b) Show that for Q to remain in contact with the groove on the complete arc BC
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