
Mass, Motion, and 
Massive Marbles 

 
Background: 

Sir Isaac Newton was a mathematician and physics scholar who transformed our scientific 
world.  In 1666, Sir Isaac Newton developed the theories of gravitation when he was just 23 
years old. Then, in 1686, he presented three laws of motion in the "Principia Mathematica 
Philosophiæ Naturalis." It is believed that he first started studying the effects of gravity after 
watching an apple fall.  Why did it fall, and what determined the speed at which it fell?  It is 
believed that this incident, as well as his curiosity for seeing stars and planets above without 
them falling to the ground, led him to develop the laws of motion.  Write out one of the laws of 
motion that Newton developed. 
_____________________________________________________________________________________
_____________________________________________________________________________________ 
_____________________________________________________________________________________
_____________________________________________________________________________________
The second law explains how the velocity of an object can change when an additional force is 
applied.  The second law simply states that the force needed to accelerate an object equals the 
mass of the object multiplied by its acceleration.  Write out this law as an equation below. 
_________________________________________ 

Question: Will a small mass, medium mass, or large mass move with the greatest speed when 
hit by the same force? 

Hypothesis:  I Hypothesize ____________________________________________________ 

____________________________________________________________________________ 
because _____________________________________________________________________ 

____________________________________________________________________________

____________________________________________________________________________ 



a 
Materials:      Drawing of setup:  

1 large marble 
1 medium marble 
1 small marble 
1 ruler with holes for propping up the marble 
1 block for creating an incline 
2 yard sticks 
1 photogate 
______________________ 
______________________ 
 
Methods: 
 
1)  Set up the materials using the following arrangement. 
 
  
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photogate 

Yardsticks 

Woodblock 

Marble 
Ruler with holes 

2)  Please be very gentle with the photogate.  It is expensive. 

3)  Place a large metal marble on the top of the ruler ramp in the highest hole that will allow it to 
remain at rest for a time. 

4)  Place a medium sized glass marble on the table at the end of the ruler. 

5)  Roll the large metal marble into the medium sized glass marble and allow the medium-sized 
marble to roll through the photogate. 

6)  Record its speed. 

7)  Repeat this process 3 times and average them. 

8)  Place a large metal marble in the hole at the top of the ruler and allow it to roll down and 
impact another large marble at the bottom of the ramp.    Let the marble that was impacted roll 
through the photogate and record the speed.  Do this 3 times and average them. 

9)  Place a large metal marble at the top of the ruler ramp and allow it to roll down and impact 
the small sized glass marble.  Let the marble that was impacted roll through the photogate and 
record the speed and average them. 

 



Results:   All speeds should be in what units?_________________ 
 Speed 1 Speed 2 Speed 3 Average 
Small 
Marble 
impacted 
 

    

Medium 
Marble 
impacted 
 

    

Large 
Marble 
impacted 
 

    

 

Explain your chart.  What does it mean? 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

Extra credit if you want to graph your data.  5pt 

 

 

 

 

Discussion Questions: 

1) Can you explain these results?  What do they mean? _______________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________ 



2) Write down Newton’s second law of motion. _______________________________________ 

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________ 

____________________________________________________________________________

____________________________________________________________________________ 

3) Explain what this Law means in everyday life or tell me how you have encountered it before? 

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________ 

4) How does this experiment illustrate Newton’s second law of motion? 

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________ 

5) What could you have done with this experiment to get better results? 

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________ 

Conclusion:  I accept / reject my hypothesis as ______________________________ because 

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________. 


