TYPICAL 2D collision exercise

¢ I When solving problems involving oblique collisions
jw between smooth spheres:

€~ | e note that the components of velocity perpendicular to
the line of centres will be unchanged,
® apply conservation of momentum along the line of
centres,
® use the coefficient of restitution with the components of
velocity along the line of centres,

I'The diagram shows two identical smooth spheres colliding
obliquely. The coefficient of restitution for collision between
the spheres is 0.7. Find the speed of sphere 4 immediately
after the collision and the angle between its direction of
motion and the line of centres.

Initial velocity vectors

_(25Cos(30) U - —35Co0s(50)
A | 25Sin(30) ® | 35Sin(50)
Velocity vectors after collision

VAX VBX B = 10
v, = . Vg = . L
25Sin(30) 35Sin(50) 1,

eThe y—components are unchanged - @/

eConservation of momentum along the line of centres:

| MU g +MgUg, = MV, + MgV,
mx 25C0s(30) + mx—-35C0s(50) = mv,,, + mv,, .
—0.847 =v,, + Vg,

e Law of restitution:
| Vi = Vg, = —€(Upy —Ug,)
V,, — Vg, =—0.7(25C0s(30) — (—35C0s(50))

Vy, — Vg, = —30.904 - N
Solve simultaneously : "
V,y, + Vg, =—0.847 Vy, =—15.9m/s
V., — Vg, =—30.904 Vg, =15.1m/s
Conclusion: -
-15.9 15.1 1
VA = VB = I 20
12,5 26.8 B

The speed of sphere A: \/(-15.9)* +12.5% =20.2m/s

The speed of sphere B :+/15.1% +26.8% =30.8m/s
"Direction of motion"=angle made with the line of centres

Sphere A:Tan™ (Ej =38.2°
15.9

SphereB:Tan™ @j =60.6°
15.1




Have a go:

Two smooth spheres, A and B, are travelling on a smooth
horizontal surface when they collide as shown in the diagram.
The coefficient of restitution between the two spheres is 0.5. The
mass of A is 2kg and the mass of B is 4 kg.

A B

3ms-! 4ms-!

Find the speeds of the spheres after the collision and the
directions in which they move.

Initial velocity vectors

eThe y—components are unchanged

eConservation of momentum along the line of centres:

MpU s + MgUg, = MV, +MgVg,

e Law of restitution:

Vax = Ve = _e(qu - qu)

v Vo, = i

Bx

Vg, = eeeeeereenesemnssennssenssseesssessnne e

Ax
VAx -

Solve simultaneously :

The speed of sphere A: \/( .......... ] G )2 =, m/s

The speed of sphere B: \/( .......... ) ] ) R T m/s

"Direction of motion"=angle made with the line of centres

Sphere A: Tanl(ﬁj = °

Sphere B :Tan™ (—j SR ° v, =4.06m/s at 315°
...... Vg =2.11m/s at 108.6°



