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Title: Momentum Lab

Purpose: To determine the relation among mass and velocity in elastic and inelastic collisions.

Materials: Physics Place Website  http://www.physicsplace.com
Procedure:

Part A:  Conservation of Momentum (6.11)

1. Fire the cannon.

2. Describe the action.

3. Write the equation (include the arrows!)

Part B:  Elastic Collisions (6.13)

Define the term elastic collision
Run the simulation to see what happens to the yellow and green balls when they collide.

1. Change the mass of the green ball as indicated in Table B-1 (below) and run the simulation. Record the initial and final velocities of the green and yellow balls in Data Table B-1 (below). Be sure to record the sign for direction!
Perform calculations as indicated.
Graph mass of green ball vs final velocity of green ball and final velocity of yellow ball (multi-line graph)

2. Change the initial velocity of the green ball as indicated in Table B-2 (below) and run the simulation. Record the initial and final velocities of the green and yellow balls in Data Table B-2 (below). Be sure to record the sign for direction!
Perform calculations as indicated.
Graph initial velocity of green ball vs final velocity of green ball and final velocity of yellow ball (multi-line graph).

3. Change the initial velocity of the yellow ball as indicated in Table B-3 (below) and run the simulation. Record the initial and final velocities of the green and yellow balls in Data Table B-3 (below). Be sure to record the sign for direction! 
Perform calculations as indicated.
Graph initial velocity of yellow ball vs final velocity of green ball and final velocity of yellow ball (multi-line graph).

Part C:  Inelastic Collisions (6.14)

Define the term inelastic collision
Run the simulation to see what happens to the green and red trucks when they collide.

1. Change the mass of the green truck as indicated in Table C-1 (below) and run the simulation. Record the final velocity in Data Table C-1 (below). Be sure to record the sign for direction!
Perform calculations as indicated.
Graph mass of green truck vs final velocity. 

2. Change the initial velocity of the green truck as indicated in Table C-2 (below) and run the simulation. Record the initial and final velocities of the green and yellow balls in Data Table C-2 (below). Be sure to record the sign for direction!
Perform calculations as indicated. 
Graph initial velocity of green truck vs final velocity.

3. Change the initial velocity of the red truck as indicated in Table C-3 (below) and run the simulation. Record the initial and final velocities of the green and yellow balls in Data Table C-3 (below). Be sure to record the sign for direction!
Perform calculations as indicated.
Graph initial velocity of red truck vs final velocity.

Results: Data Tables (below) and Graphs 

Discussion:

1. Summarize what you did.

2. Discuss your results…..remember to include data to support your statements.

3. Compare and contrast elastic and inelastic collisions.

4. Describe sources of error.

5. Suggest improvements.

Conclusion: State a relationship between initial momentum and final momentum for elastic and inelastic collisions.

Reflection: Personal Statement

	Data Table A:  Cannon Firing

	Action
	Equation

	
	


	Data Table B-1: Elastic Collisions. Mass of Green Ball Changes

	Green Ball
	Yellow Ball
	Net Momentum**

	Mass

(g)
	Initial Velocity

(m/s)
	Initial Momentum*

 (kg-m/s)
	Final Velocity

(m/s)
	Final Momentum*

 (kg-m/s)
	Mass

(g)
	Initial Velocity

(m/s)
	Initial Momentum*

 (kg-m/s)
	Final Velocity

(m/s)
	Final Momentum*

 (kg-m/s)
	Initial

Green + Yellow

(kg-m/s)
	Final

Green + Yellow 

(kg-m/s)

	1
	10
	10
	
	
	1
	-10
	-10
	
	
	0
	

	2
	10
	20
	
	
	1
	-10
	-10
	
	
	10
	

	3
	10
	30
	
	
	1
	-10
	-10
	
	
	20
	

	4
	10
	40
	
	
	1
	-10
	-10
	
	
	30
	

	5
	10
	50
	
	
	1
	-10
	-10
	
	
	40
	

	6
	10
	60
	
	
	1
	-10
	-10
	
	
	50
	

	7
	10
	70
	
	
	1
	-10
	-10
	
	
	60
	

	8
	10
	80
	
	
	1
	-10
	-10
	
	
	70
	

	9
	10
	90
	
	
	1
	-10
	-10
	
	
	80
	

	10
	10
	100
	
	
	1
	-10
	-10
	
	
	90
	

	* momentum  =  mass  x  velocity

**watch signs!


	Data Table B-2: Elastic Collisions. Initial Velocity of  Green Ball Changes

	Green Ball
	Yellow Ball
	Net Momentum**

	Mass

(g)
	Initial Velocity

(m/s)
	Initial Momentum*

 (kg-m/s)
	Final Velocity

(m/s)
	Final Momentum*

 (kg-m/s)
	Mass

(g)
	Initial Velocity

(m/s)
	Initial Momentum*

 (kg-m/s)
	Final Velocity

(m/s)
	Final Momentum*

 (kg-m/s)
	Initial

Green + Yellow

(kg-m/s)
	Final

Green + Yellow 

(kg-m/s)

	1
	0
	0
	
	
	1
	-10
	-10
	
	
	-10
	

	1
	1
	1
	
	
	1
	-10
	-10
	
	
	-9
	

	1
	2
	2
	
	
	1
	-10
	-10
	
	
	-8
	

	1
	3
	3
	
	
	1
	-10
	-10
	
	
	-7
	

	1
	4
	4
	
	
	1
	-10
	-10
	
	
	-6
	

	1
	5
	5
	
	
	1
	-10
	-10
	
	
	-5
	

	1
	6
	6
	
	
	1
	-10
	-10
	
	
	-4
	

	1
	7
	7
	
	
	1
	-10
	-10
	
	
	-3
	

	1
	8
	8
	
	
	1
	-10
	-10
	
	
	-2
	

	1
	9
	9
	
	
	1
	-10
	-10
	
	
	-1
	

	1
	10
	10
	
	
	1
	-10
	-10
	
	
	0
	

	* momentum  =  mass  x  velocity

**watch signs!


	Data Table B-3: Elastic Collisions. Initial Velocity of  Yellow Ball Changes

	Green Ball
	Yellow Ball
	Net Momentum**

	Mass

(g)
	Initial Velocity

(m/s)
	Initial Momentum*

 (kg-m/s)
	Final Velocity

(m/s)
	Final Momentum*

 (kg-m/s)
	Mass

(g)
	Initial Velocity

(m/s)
	Initial Momentum*

 (kg-m/s)
	Final Velocity

(m/s)
	Final Momentum*

 (kg-m/s)
	Initial

Green + Yellow

(kg-m/s)
	Final

Green + Yellow 

(kg-m/s)

	1
	10
	10
	
	
	1
	-10
	-10
	
	
	0
	

	1
	10
	10
	
	
	1
	-9
	-9
	
	
	1
	

	1
	10
	10
	
	
	1
	-8
	-8
	
	
	2
	

	1
	10
	10
	
	
	1
	-7
	-7
	
	
	3
	

	1
	10
	10
	
	
	1
	-6
	-6
	
	
	4
	

	1
	10
	10
	
	
	1
	-5
	-5
	
	
	5
	

	1
	10
	10
	
	
	1
	-4
	-4
	
	
	6
	

	1
	10
	10
	
	
	1
	-3
	-3
	
	
	7
	

	1
	10
	10
	
	
	1
	-2
	-2
	
	
	8
	

	1
	10
	10
	
	
	1
	-1
	-1
	
	
	9
	

	1
	10
	10
	
	
	1
	0
	0
	
	
	10
	

	* momentum  =  mass  x  velocity

**watch signs!


	Data Table C-1: Inelastic Collisions. Initial Mass of Green Truck Changes

	Green Truck 
	Red Truck
	

	Mass

(g)
	Initial Velocity

(m/s)
	Initial Momentum*

 (kg-m/s)
	Mass

(g)
	Initial Velocity

(m/s)
	Initial Momentum*

 (kg-m/s)
	Initial Momentum

(Green +  Red)

(kg-m/s)
	Final

Mass

(g)
	Final Velocity

(m/s)
	Final Momentum

(final mass x final velocity)

(kg-m/s)



	1000
	10
	10 000
	1000
	-10
	-10 000
	0
	2000
	
	

	2000
	10
	20 000
	1000
	-10
	-10 000
	10 000
	3000
	
	

	3000
	10
	30 000
	1000
	-10
	-10 000
	20 000
	4000
	
	

	4000
	10
	40 000
	1000
	-10
	-10 000
	30 000
	5000
	
	

	5000
	10
	50 000
	1000
	-10
	-10 000
	40 000
	6000
	
	

	6000
	10
	60 000
	1000
	-10
	-10 000
	50 000
	7000
	
	

	7000
	10
	70 000
	1000
	-10
	-10 000
	60 000
	8000
	
	

	8000
	10
	80 000
	1000
	-10
	-10 000
	70 000
	9000
	
	

	9000
	10
	90 000
	1000
	-10
	-10 000
	80 000
	10 000
	
	

	10 000
	10
	100 000
	1000
	-10
	-10 000
	90 000
	11 000
	
	

	* momentum  =  mass  x  velocity

**watch signs!


	Data Table C-2: Inelastic Collisions. Initial Velocity of Green Truck Changes

	Green Truck 
	Red Truck
	

	Mass

(g)
	Initial Velocity

(m/s)
	Initial Momentum*

 (kg-m/s)
	Mass

(g)
	Initial Velocity

(m/s)
	Initial Momentum*

 (kg-m/s)
	Net Initial Momentum

(Green +  Red)

(kg-m/s)
	Final

Mass

(g)
	Final Velocity

(m/s)
	Final Momentum

(final mass x final velocity)

(kg-m/s)



	1000
	0
	0
	1000
	-10
	-10 000
	-10 000
	2000
	
	

	1000
	1
	1000
	1000
	-10
	-10 000
	-9000
	2000
	
	

	1000
	2
	2000
	1000
	-10
	-10 000
	-8000
	2000
	
	

	1000
	3
	3000
	1000
	-10
	-10 000
	-7000
	2000
	
	

	1000
	4
	4000
	1000
	-10
	-10 000
	-6000
	2000
	
	

	1000
	5
	5000
	1000
	-10
	-10 000
	-5000
	2000
	
	

	1000
	6
	6000
	1000
	-10
	-10 000
	-4000
	2000
	
	

	1000
	7
	7000
	1000
	-10
	-10 000
	-3000
	2000
	
	

	 1000
	8
	8000
	1000
	-10
	-10 000
	-2000
	2000
	
	

	 1000
	9
	9000
	1000
	-10
	-10 000
	-1000
	2000
	
	

	1000
	10
	10 000
	1000
	-10
	-10 000
	0
	000
	
	

	* momentum  =  mass  x  velocity

**watch signs!


	Data Table C-3: Inelastic Collisions. Initial Velocity of Red Truck Changes

	Green Truck 
	Red Truck
	

	Mass

(g)
	Initial Velocity

(m/s)
	Initial Momentum*

 (kg-m/s)
	Mass

(g)
	Initial Velocity

(m/s)
	Initial Momentum*

 (kg-m/s)
	Net Initial Momentum

(Green +  Red)

(kg-m/s)
	Final

Mass

(g)
	Final Velocity

(m/s)
	Final Momentum

(final mass x final velocity)

(kg-m/s)



	1000
	10
	10  000
	1000
	0
	0
	10 000
	2000
	
	

	1000
	10
	10  000
	1000
	-1
	-1000
	9000
	2000
	
	

	1000
	10
	10  000
	1000
	-2
	-2000
	8000
	2000
	
	

	1000
	10
	10  000
	1000
	-3
	-3000
	7000
	2000
	
	

	1000
	10
	10  000
	1000
	-4
	-4000
	6000
	2000
	
	

	1000
	10
	10  000
	1000
	-5
	-5000
	5000
	2000
	
	

	1000
	10
	10  000
	1000
	-6
	-6000
	4000
	2000
	
	

	1000
	10
	10  000
	1000
	-7
	-7000
	3000
	2000
	
	

	 1000
	10
	10  000
	1000
	-8
	-8000
	2000
	2000
	
	

	 1000
	10
	10  000
	1000
	-9
	-9000
	1000
	2000
	
	

	1000
	10
	10  000
	1000
	-10
	-10 000
	0
	000
	
	

	* momentum  =  mass  x  velocity

**watch signs!


Judith S. Nuño
8
2004/2005
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