Problem:

A ball moving with speed v collides with a horizontal smooth surface at an angle theta with normal to
surface as shown in the figure. If coefficient of restitution is ‘e’ , then find velocity after it re-bounces making
same angle theta with the normal.

Solution:

v
\ Urinal

Coefficient of restitution can be defined as (for example, for ball, bouncing from the floor):
— Yrfinal
Uy
and(as the surface is smooth with no friction):
Uy = Uxfinai = VCOSO
Where Vyfinqi, vy, = vsing — projections of final and initial velocities on axis OY;

Vxfinal» Vx - Projections of final and initial velocities on axis OX;

Thus,

2 p
Vfinal = \/vainalz + Vyfinal® = ’vxz + (evy) = vy/sin26 + e2cos20

Answer: v, = vVsin?6 + e?cos?6.
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