USMA PH205 Interactive DemoDemo Members:  ___________________
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Collisions and Conservation of Momentum


Equipment List

	Qty
	Items

	2
	PASCO car

	2
	Motion Sensor

	2
	Note cards

	2
	PASCAR car stoppers

	2
	250 g weights

	2
	PASCO car magnet accessories

	1
	Masking Tape roll

	1
	PASCO 850

	1
	PASCAR Rail

	1
	Mass scale


1. Introduction
The purpose of this activity is to explore collisions and conservation of momentum.

2. Demonstration Activity 1: Colliding Cars
2-1. Setup
a. Place two weights onto one PASCO car and one weight onto the other in order to have different masses.
b. Tape a note card to stand vertically from the car to ensure the motion sensor has a reasonable target to measure.
c. Attach the magnets to the front of each car in a manner to where each car repels the other if they were to collide head-on.
d. Setup a mass scale.
e. Attach the motion sensors to the PASCO 850.
f. Open an instance of the Capstone software, connect the motion sensors in the software, create a two graph display, connect each graph to one sensor, and measure the velocity of the object with respect to time in each graph.  Place the sensor reading rate to at least 100.0 Hz.  Test the sensors with each car and ensure the positive direction of travel is the same for both sensors.
g. Setup the rail, cars, stoppers, and sensors in order to measure the velocity of each car for the demo.  See Photo 1 for a sample layout.
[image: ]
Photo 1. Example Setup for Collision Demo

2-2. Procedures
Place one car, Car B, in the middle of the rail and place the other, Car A, at the opposing end.
Turn on the motion sensors and gently push Car A at Car B to have a collision only through the magnets and not by bumping into each other.
c. Turn off the off the motion sensors after the collision.
d. Measure the mass of each car. 
e. Using the Capstone software’s coordinate and range highlighter tools, measure the elapsed time for the collision and the initial and final velocities of each car.
[image: ]
Figure 1. Screenshot of Measuring Average Force in Capstone 

3. Results and Calculations
1. Fill out the following table

	Measurement
	Value
	Units

	Mass of Car A 
	
	

	Mass of Car B
	
	

	Elapsed time of collision
	
	

	Car A initial velocity
	
	

	Car A final velocity
	
	

	Car B initial velocity
	
	

	Car B final velocity
	
	


Table 1. Measurements for Collision Demo
1. Calculate the initial and final momentums of each car.


1. Calculate the initial and final momentum of the system and include the changes of direction.








1. Calculate the impulse experienced by each car. 




1. Calculate the average force applied to each car during the collision.






4. Analysis Questions 
4-1. Compare the initial momentum and final momentum of the system.  Describe whether or not momentum was conserved in this collision.





4-2. Determine if the collision was elastic or inelastic.


4-3. Compare the two forces experienced by the cars.  Determine if Newton’s 3rd Law was broken or reinforced by the data.










4-4. Describe which direction in your setup was positive and explain how direction in velocity is important with this demo.
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