Question:

M4 — ELASTIC COLLISIONS IN TWO DIMENSIONS

A smooth uniform sphera travelling along a smooth horizontal plane colideth a second
smooth uniform sp herB of the same mass and radius which is at rest ®@pldne. At the
moment of impact the direction of motion of A malas angled with the line joining the
centres of the spheres. Immediately after the anfglae direction of motion ofA makes an
angle ¢ with the line joining the centres of the sphesshown below. The coefficient of

restitution between the spheregjig> 1.

(@)

(b)

Solution:

(@)

2tané

Show thattang =

1-e
Hence show thak is deflected by the impact through an anglehere

(L+e)tand

tand = ———————
l-e+2tar @

Edexcel]

WhereX is the horizontal component andis the vertical component, before the
impact:

X,=ucosd Y, =usind
Xg =0 Y, =0

After the impact:

v, Y,=usinéd
V.

X, =
Xg =V, Y =0

further maths with the cat - www.babanet.co.uk/fm



using
Vl

So: tang=

By conservation of momentum:

mu cosd = mv, + mv,
v, +V, =ucosf

By Newton’s law of restitution:
V, -V, = eucosd
Now subtracting:

2v, =u(l-e)cosf
v, =su(l-€)cosd

Therefore:

usiné _ tand :2tan9
fu(l-e)cosd i(1-e (L-e)

ang=

(b) Sinced = ¢ —0 we can use the addition/subtraction formula:

2tand _

_ ————tanf
tand = tang—tanfd _ 1-e 2
1+ tangtand 1+ 2tan“ @
1-e
_ 2tan@ - (1-e)tand _ 2tand —tand +etand

tand = 5 =

1-e+2tar’ g 1-e+2tar’ g
O tandz—(1+e) tan429

1-e+2tar 6
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