	CONSERVATION OF MOMENTUM
THE AIR TRACK

Name: _______________________________________________
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	INTRODUCTION
The air track is a tool to study one-dimensional motion with friction virtually eliminated. 
The configuration consists of the track itself, air blower, carts and a collection of accessory pieces. The accessories include rubber band bumpers, wax/pin bumpers, "sails" and other pieces that are easily attached to the carts. 
In this activity we will use a computer simulation of an air track to study the conservation of momentum of elastic and inelastic collisions.



AIR TRACK SIMULATION.   ELASTIC COLLISIONS: QUALITATIVE ANALYSIS
http://www.sciencejoywagon.com/explrsci/media/airtrack.htm
 
GENERAL DIRECTIONS:
- Drag the Red Block to the 0 mark on the ruler and drag the Green Block to the 3 mark for

   all experiments

- Click GO to start Simulations

- STOP the simulation after the blocks reach the end of ruler.

- Find FINAL VELOCITIES by using change in position/change in time after the collision
- Set e at 1 for ELASTIC COLLISIONS
- Set e at 0 for INELASTIC COLLISIONS
  

Elastic Collision   Case I.   m1 = m2
 

Set the values as: 
m1 = 2 kg    m2 = 2 kg

v1 = 5 m/s    v2 = 0 m/s

 

Click on GO and observe what happens AFTER the collision, then answer the questions indicating your observations of the velocities and direction of each mass.

 

What happens to Mass 1 (RED)?—( i.e. compare its motion after the collision to its motion before the collision)
 

velocity:________________________________direction:________________________________

 

What happens to Mass 2 (GREEN)? —( i.e. compare its motion after the collision to its motion before the collision)

 

velocity:________________________________direction:________________________________

 

Elastic Collision   Case II.      m1 > m2
 
Set the values as: 
m1 = 2 kg
m2 = 1 kg

v1 = 5 m/s
v2 = 0 m/s

 

What happens to Mass 1 (RED)? —( i.e. compare its motion after the collision to its motion before the collision)

 

velocity:________________________________direction:________________________________

What happens to Mass 2 (GREEN)? —( i.e. compare its motion after the collision to its motion before the collision)
 

velocity:________________________________direction:________________________________

 Elastic Collision Case III.     m1 < m2
Set the values as: 
m1 = 1 kg
m2 = 2 kg

v1 = 5 m/s
v2 = 0 m/s

 

What happens to Mass 1 (RED)? — ( i.e. compare its motion after the collision to its motion before the collision)
 ________________________________________________________________

 

What happens to Mass 2 (GREEN)? — ( i.e. compare its motion after the collision to its motion before the collision)
 

_________________________________________________________________

 
COLLISIONS: QUANTITATIVE ANALYSIS
 
FOR EACH CASE:
1. Find the values for the FINAL VELOCITIES of each block (reading from the Green Tab) and record the values on the tables. Note: – velocity is a vector so directions matter, if an object is moving in the negative direction it has a negative velocity.
2. Perform your OWN calculations for MOMENTUM and KINETIC ENERGY showing all your work: equations and answers. Note: momentum is a vector so directions matter, if an object is moving in the negative direction it has a negative momentum. The direction of motion does not matter for kinetic energy.
* the ' notations stands for “final”
 

ELASTIC COLLISION I. (Set e at 1)

 

	RED BLOCK
	GREEN BLOCK

	m1 = 3 kg
	m2 = 2 kg

	v1 = 5 m/s
	v2 = 0 m/s

	Initial momentum =

 

 
	Initial momentum =

	Initial KE =

 

 
	Initial KE =

	Final velocity = v1' = Δx/Δt = 
 
	Final velocity = v2' = Δx/Δt = 

	Final momentum =

 

 
	Final momentum =

	Final KE = 

 

 
	Final KE


 

What is the total momentum of the 2 blocks before the crash? Ptotal before = pred before + pgreen before  _______________
After? Ptotal after = pred after + pgreen after __________________________________________________________________
Was momentum conserved?  _____________   

 

What is the total KE of the 2 blocks before the crash? KEtotal before = KEred before + KEgreen before __________________
 After? KEtotal after = KEred after + KEgreen after __________________________________________________

Was KE conserved?  _____________   

 

ELASTIC COLLISION II. (Set e at 1) 

	RED BLOCK
	GREEN BLOCK

	m1 = 3 kg
	m2 = 2 kg

	v1 = 5 m/s
	v2 = - 4 m/s

	Initial momentum =

 

 
	Initial momentum =

	Initial KE =

 

 
	Initial KE =

	v1' = 
 
	v2' =

	Final momentum =
	Final momentum =

	Final KE = 

 

 
	Final KE


What is the total momentum of the 2 blocks before the crash? Ptotal before = pred before + pgreen before  _______________
After? Ptotal after = pred after + pgreen after __________________________________________________________________
Was momentum conserved?  _____________   

 

What is the total KE of the 2 blocks before the crash? KEtotal before = KEred before + KEgreen before __________________
 After? KEtotal after = KEred after + KEgreen after __________________________________________________

Was KE conserved?  _____________   

 

INELASTIC COLLISION I. (Set e at 0)

 

	RED BLOCK
	GREEN BLOCK

	m1 = 3 kg
	m2 = 2 kg

	v1 = 5 m/s
	v2 = 0 m/s

	Initial momentum =

 

 
	Initial momentum =

	Initial KE =

 

 
	Initial KE =

	v1' = 
 
	v2' =

	Final momentum =

 

 
	Final momentum =

	Final KE = 

 

 
	Final KE


What is the total momentum of the 2 blocks before the crash? ______ After? _______Was momentum conserved?  _____________   

 

What is the total KE of the 2 blocks before the crash? ______ After? _______Was KE conserved?  _____________   

INELASTIC COLLISION II.   (Set e at 0)

	RED BLOCK
	GREEN BLOCK

	m1 = 3 kg
	m2 = 2 kg

	v1 = 5 m/s
	v2 = -4 m/s

	Initial momentum =

 

 
	Initial momentum =

	Initial KE =

 

 
	Initial KE =

	v1' = 
 
	v2' =

	Final momentum =

 

 
	Final momentum =

	Final KE = 

 

 
	Final KE


 

What is the total momentum of the 2 blocks before the crash? Ptotal before = pred before + pgreen before  _______________
After? Ptotal after = pred after + pgreen after __________________________________________________________________
Was momentum conserved?  _____________   

 

What is the total KE of the 2 blocks before the crash? KEtotal before = KEred before + KEgreen before __________________
 After? KEtotal after = KEred after + KEgreen after __________________________________________________

Was KE conserved?  _____________   

If KE was lost in any of the above examples—where did the energy go? __________________

Write an open response (1/2 page – 1 page) explaining what this activity taught you about conservation of momentum and conservation of energy.  Make sure and site data from this activity to back up your statements.

