2004 — IMPACTS AND COLLISIONS QUESTION

n

(a)

(b)

A smooth sphere P. of mass 3m. moving with speed u. collides directly with a

smooth sphere Q. of mass Sm. which 1s at rest.
The coefficient of restitution for the collision is e.

Find
(i) the speed. in terms of u and e. of each sphere after the
collision
(ii)  the condition to be satisified by e 1n order that the spheres
move 1n opposite directions after the collision.
A smooth sphere A. of mass m. moving A B
with speed w. collides with an identical m m

smooth sphere B which 1s at rest.
The direction of motion of A, before
impact. makes an angle 30° with the u

line of centres at impact.

After impact the direction of A makes an

angle 0 with the line of centres. where 0°< 6 < 90°,

The coefficient of restitution between the spheres 1s e.

The speeds of A and B immediately after impact are equal.

(i) Calculate the value of 8.

(ii) Find e.
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