                      Conservation of Momentum

Applying Newton’s 2nd and 3rd Laws to a 2 body collision leads to the concept of the conservation of momentum.

1. If we call impulse F(t, momentum (P) equal to mv then

According to the 3rd law object A exerts an equal and opposite force on object B and for the same amount of time the collision.  FΔt = m Δv  {F=ma}

      Force of A on B
                           Force of B on A


                                   - FA on B   Δt  =    FB on A   Δt        {directions of the forces are opposite}

                                          { FΔt =mΔV = ΔP }

M b ΔV of  b =  M a ΔV of  a

     Form  one                                                                          Form two

M a ΔV a = - Mb ΔV b                                                             Δ Pa   = - Δ P b
M a (   V2 a  -  V1 a  )  = - M b  (V2 b – V1 b )                   Δ P a + Δ P b   =  0    {vector equation}

M a V2 a  –  M a V1 a  =   - M b V2 b  + M b V1 b

M a V 2 a  +  M b V2 b  =  M b V1 b  + M aV1 a

Total momentum          Total momentum

before collision               after collision

         {velocities are vectors}

2. In using the airtrack and gliders for the collisions several things must be considered.

a. Gliders that move too fast will dip slightly when they collide and transfer

Momentum to the track/earth.

b. Using Form one to verify the conservation of momentum, results should be written in terms of % of total momentum accounted for and an plausible explanation of where and how for the lost momentum.

c. Use form two at the same time and discuss results.

                  Some collisions are more easily studied by form two: those that involve two moving                                                                                                                                                                                                                                                                                                                            gliders colliding and bouncing off each other                                                                                                                                                                                                                                                                                                                            
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