Physics 12 Section 7-4
Conservation of Energy and Momentum in Collisions

1. There are two basic types of collisions, elastic and inelastic.

v&p" i

2. Elastic collisions conserve both momentum and energy.

KE before = KE after

Poefore = Pafter
3. Inelastic collisions conserve only momentum.

Pbefor'e = Paﬁer



Physics 12 Section 7-5
Elastic Collisions in one Dimension

1.‘ Both momentum and kinetic energy is conserved.
mivy + Mavz = m1v1' + m2V2'
2 m1V12 +3 l'l'\zvz2 =3 l'\'\1V1'2 +3 l1'\2V2'2
2. Rearranging the two above equations and you get:
mivi - I’I’\1V1' = m2V2' - mMaVve
my(vi - vi) = ma(v2' - v2)
and
3 myvy® - 3 ﬁ’\1‘\f1'2 =3 mz\ié‘z -z mzvzz
m1v12 - l’l‘\1V1'2 = m2V2‘2 - m2V22
m; (V12 - Vlgz) =mg (V:z'2 - sz)

The above has a difference of two squar'es so you can factor it usmg
(a-b)(a+b) = (a* - b%) o

M1 (V1 = v )(vs + vi) = ma (v2' -v2)(v2' + v2)

Take the above equations and divide it, yes you can divide it, by the -
rearranges momentum equation. R



my (v = vy )vy + vi) = e (Vo —vo)(va + V)

my (v - vi') = ma (v2' - v2)

You will notice that the (v - v/') on the left and the (v2' - v2) on the
right, as well as the m, divide out of the equation.

(vi+vr') = (v2' + va)
Vi+ VL = V2 Ve
Vi- V2= Vg -V
vi- vz = - (v - V2)
Example: A billiards ball of mass m moving with speed v collides head-on

with a second ball of equal mass at rest (v =0). What are the speeds of N
the two balls after the collision, assuming it is elastic?



