2006 — IMPACTS AND COLLISIONS QUESTION

h

(a)

(b)

A smooth sphere P. of mass 3 kg, moving with speed 6 m/s. collides directly
with a smooth sphere Q. of mass 5 kg, which i1s moving in the same direction
with speed 2 m/s. The coetticient of restitution for the collision 1s e.

(i) Find. in terms of e. the speed of each sphere after the collision.
(ii)  If the loss of kinetic energy due to the collision 1s ﬁr(l — e’ ) find the
value of k.

A smooth sphere A moving with speed u.
collides with an identical smooth sphere B
which 1s moving in a perpendicular
direction with the same speed u.

The line of centres at the instant of
mmpact 1s perpendicular to the direction
of motion of sphere B.

The coefficient of restitution between
the spheres 1s e.

(i) Find. in terms of e, the speed of each sphere after impact and hence. or
otherwise. show that it 1s not possible for the two spheres to have the
same speed after impact.

l+e : .
(ii) Prove that tan @ = (Tg] . where & is the angle through which

i

sphere B 1s turned as a result of the impact.
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