Types of Collisions

An elastic collision is a collision in which both momentum and
kinetic energy are conserved.

Reminder: Ek = 1 mv2
2

Ek > kinetic energy (energy of motion) [J]
m > mass [kg]
v > speed [m/s]

kgm2 = J
s2

No collision at the macroscopic level is perfectly elastic. Perfectly
elastic collisions only occur at the atomic or subatomic levels. This
is because collisions at the macroscopic level involve energy
transformations in which kinetic energy is converted into thermal
energy, sound energy, etc.
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If you are told that a collision is elastic, you may need to use
both conservation of momentum equations and conservation of
energy equations.

Example  Elastic Collision:
Sphere A with mass 12 kg moving at 2.4 m/s east makes an elastic
headon collision with Sphere B, mass 36 kg, which is at rest. Find
the velocities of the two spheres after the collision. Assume all
motion is in one dimension. (vA = 1.2 m/s, vB = 1.2 m/s)

AFTER

BEFORE

mA

mB

mA = 12 kg
mB = 36 kg
vA = +2.4 m/s
vB = 0 m/s
vA = ?
vB = ?

mA

mB

two unknowns
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An inelastic collision results when kinetic energy is not
conserved.

A perfectly inelastic or completely inelastic collision results
when objects lock or stick together upon collision.

4

Example  Inelastic Collision:
In an accident due to slippery roads, a compact car, mass
575 kg moving at +15 m/s, smashes head on into the rear of a
car with a mass of 1575 kg originally moving at +5.0 m/s.
They lock together and slide forward.
a) What is the final velocity of the wrecked cars? (7.7 m/s)
b) How much kinetic energy was lost? (2.1 x 104 J lost)
c) What fraction of the original energy was lost? (1/4)
d) Into what forms did the lost energy most likely go?
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