Yr 13 Momentum – Inelastic Collisions under Low Friction Conditions

Using the rule of conservation of momentum you will predict the relative change in velocity of a system of air-cars undergoing collision.  You will then experimentally verify this using the air-track apparatus.
In each case a stationary air-car will be struck by a moving air car.  The collisions will be presumed to be completely inelastic, such that the two bodies will “join together” on impact and move away with a common velocity.
By equating the terms for the momentum before and after the collision we can find an expression for the final velocity relative to the initial velocity.  In fact, the scaling term should simply be a function of the masses, or even a constant.
The scenarios to be investigated are listed below:
1. Moving air-car strikes stationary air-car of equal mass.

2. Moving air-car strikes stationary air-car of greater mass.

3. Moving air-car strikes stationary air-car of lower mass.

For the purposes of mathematical manipulation it will be useful to assign a letter or number as a subscript for the mass and velocity terms.  This should ensure clarity and avoid confusion!
It is suggested that you use the following notation:

M1 and M2 for the masses of the air-cars

Vi for the initial velocity of the incident air-car

Vf for the final velocity of the system.

