 Physics Momentum Lab Wrap-up Notes

Momentum After a Collision vs. Momentum Before a Collision

The momentum after a collision is directly proportional to the momentum before a collision.


General equation:  p2 = p1

Slope: 1

Y-int( The momentum after a collision when there is no momentum before the collision.

Can the slope change? No, constant 1.0

The Law of Conservation of Momentum:  The total momentum of a system will remain constant unless acted upon by an outside net force.




pi = pf
            m1v1 + m2v2+ … = m1v1’ + m2v2’ +…

Demo:  Basketball and tennis ball

Example problems
Hit and Repel/Elastic Collisions:

A 50 kg roller blader is skating at 5 m/s.  The first roller blader runs into a second 50 kg roller blader at rest and comes to a complete stop.  What is the velocity of the second roller blader?

Calculate the Ek of both skaters before and after the collision.  Is energy conserved?

Look at energy

   ½ m1v12 + ½ m2v22 = Energy before collision

   ½ m1v12’ + ½ m2v22’= Energy after collision
Energy Before = Energy After  (rare)
Elastic Collision-  A collision in which the kinetic energy is conserved.  Ex. Cart magnets, billiard balls, molecules:  

Hit and Stick/Inelastic Collisions:

A .105 kg hockey puck is moving at 24 m/s is caught by a 75 kg goalie at rest.  With what speed does the goalie and puck slide on the ice?

Calculate the Ek before and after the collision.  Is energy conserved?

Energy Before ( Energy After

Inelastic Collision-  A collision in which the kinetic energy is not conserved.      Ex.  Any collision that leaves permanent deformation, produces heat, or sticks together (perfectly or totally inelastic)

Explosion/ Inelastic collisions:

An astronaut at rest in space fires a thruster pistol that expels 35 g of hot gas at 875 m/s.  The combined mass of the astronaut and pistol is 84 kg.  How fast and in what direction is the astronaut moving after firing the pistol?

