M4 — ELASTIC COLLISIONS IN TWO DIMENSIONS

Question:
A uniform smooth spher@ of massm is moving with speed on a horizontal table when it
collides with a stationary uniform spheBeof the same size a& and of massi®. The

direction of motion ofA immediately before the impact makes an angleith the line of
centres of the spheres. The coefficient of restitubetween the spheresds

(@) Find the speed d@ immediately after the impact.

Given that the speed &fimmediately after the impagtu,

(b)  show thatsin’a =4%.
[Edexcel]

Solution:
(@) WhereX is the horizontal component alds the vertical component, before impact:
X, =ucosa Y, =usina

X, =0 Y,=0

_ =v, Y,=usina
After impact:
Xg =V, Y; =0
mucosa = mv, +2nv,

By conservation of momentum:
Vv, +2v, =ucosa

By Newton’s law of restitution: v, —v, =eucosa =4ucosa

, 3v, =3ucosa
Now adding: v = 5Ucosy
2779

: _ .V, +2ucosa =ucosa
(b) Putting this into the CoM equation:
Vv, = —gucosa

Therefore by Pythagoras:
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1-1 ein2 2 — 1 _1cin2 H
3—8—1(1 sin a)+sm a=¢—gSina+sin“a
8 — 80cin?

s=8sin“a

8=80sin*a

sinfa=%=1
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