
Collision on the Tracks
In this experiment you will examine Newton’s Second Law of Motion by investigating the relationships between force, mass, and acceleration.
Materials:
You will need the following items for this experiment:
• 3 marbles of different masses 

• 1 meter track (flexible hose ramp)

• 1 meter stick

• 8-10 textbooks
Procedure:
Set-Up
1. Determine the mass of each marble. Record the masses in the Table below.


  

	
	Marble 1
	Marble 2
	Marble 3

	Mass (g)
	
	
	


 
  
2. Set up a ramp with a height of 30cm by placing one end on a number of textbooks.
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Part 1:  HOW MASS AFFECTS ACCELERATION
You will now determine how the mass of an object will affect its own acceleration.  You will roll the medium marble down the ramp and let it hit the small marble.  You will then do the same with the large marble.
Make a hypothesis comparing the acceleration of the large vs. the small marbles after they are hit by the medium marble.
Hypothesis ____________________________________________________________
· Place the small marble at the bottom of the ramp that has one end elevated to 30 centimeters.  

· Hold the medium marble steady and then remove your hand and let the medium marble roll down the track. 

· Observe what happens when the medium marble hits the small marble. 

· Record how far the small marble traveled in the table below.  (By measuring distance traveled, you are also measuring the relative acceleration, because an object that accelerates more will travel farther.)
2. Repeat the experiment for 2 more trials and record your data.   Come up with an average distance that the small marble traveled when struck by the medium marble rolled from a height of 30cm.

3.   Now you will replace the small marble with the large marble at the bottom of the track that has been raised to 30 centimeters.  
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· Hold the medium marble steady and then remove your hand and let the medium marble roll down the track. 

· Observe what happens when the medium marble hits the large marble. 

· Record how far the large marble traveled in the table below.  
4. Repeat the experiment for 2 more trials and record your data.   Come up with an average distance that the large marble traveled when struck by the medium marble rolled from a height of 30cm.
Questions:
1. Was your prediction about mass of the marbles confirmed or not?





  
Part 2: HOW FORCE AFFECTS ACCELERATION
By rolling marbles down a track raised to 50cm from 30cm, you are changing the amount of force being applied to the target marble at the bottom.   (Different height means different final speed and hence a different force)
Make a hypothesis about what will happen when the large marble is hit by the medium marble from different heights.   Will your results be different when the height is different? Why?
Hypothesis: ____________________________________________________
· Put the marble with the medium mass at top of the inclined ramp raised on one end to a height of 50cm, and the marble with the large mass at the bottom of the ramp. [image: image3.png]medium marble
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· Hold the medium marble steady and then remove your hand and let the medium marble roll down the track. 

· Observe what happens when the medium marble hits the large marble. 

· Record how far the large marble traveled in the table below. 
2. Repeat the experiment for 2 more trials and record your data.   Come up with an average distance that the large marble traveled when struck by the medium marble rolled from a height of 50cm.
	
	Trial 1
	Trial 2
	Trial 3
	Average

	PART 1

	Distance small marble traveled (30cm height)
	
	
	
	

	Distance Large marble traveled (30cm height)
	
	
	
	

	
	
	
	
	

	PART 2

	Distance Large marble traveled (50cm height)
	
	
	
	


Final Questions:
1. Was your prediction about height of the track confirmed or not?
2. How did your results differ when you changed the mass of the marbles at the bottom of the ramp?
3. What part of Newton's Second Law caused this difference?
4. How did your results differ when you changed the height of the ramp?
5. What part of Newton's Second Law caused this difference?
6. What caused a bigger change in the distance traveled?  The mass of the marble or the height of the ramp?
7. What are some possible errors that may lead to incorrect or faulty data?
Write 2 to 3 paragraphs detailing the procedure you followed during the main lab as well as what observations you made.  Include your data collected, any conclusions that you were able to draw from that data and any errors that may have been made.
Extension:
As an extension, you will now design your own variation of this experiment.   Using the materials that you have in front of you, you need to come up with an experimental design that will test Newton's Second Law in a new way.  You need to write out your procedure, create a hypothesis, carry out the experiment, record your data and then draw a conclusion.
Answer after you complete the “extend” portion.
8. How did your experimental design test Newton's Second Law?  
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