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LAB: COLLISIONS IN ONE DIMENSION 
INTRODUCTION 
 The equipment pictured to the right can be 
used to produce collisions between two marbles. 
A flexible ruler is mounted into a curved metal 
frame. A steel marble is released in the groove of 
the ruler at its highest point and collides with 
another marble, which is set on a pedestal at the 
end of the ruler. The pedestal is positioned such 
that the marble on the pedestal is projected 
horizontally.  

PURPOSE 
 To test whether momentum changes or does not change in collisions. 
 

CLAIM 
Have a conversation amongst your team about whether you believe momentum is lost, stays the same, or is gained in 
collisions. Make your claim below along with an explanation for why you believe this to be true. Have your claim 
initialed by Lapp or Owen before you start. 
 
 
 
 

__________ 

PROCEDURE 
 
1. Measure the masses of the steel and glass marbles. The scale measures in grams. You can convert  this to 

kilograms by dividing by 1,000. 
 
2. Mark the position below the plumb line as the position where the marble leaves the ruler. 
 
3.  Measure the distance the steel ball travels horizontally from the ruler when released from the upper end of the 

ruler and has no collision. You can convert  your distance in centimeters to meters by dividing by 
100. 

 
4. Position the glass marble on the pedestal so that it will be projected horizontally when struck by the steel marble 

(and in the same direction as the steel marble is moving). Measure the distance that each of the marbles travels 
horizontally from the end of the ruler when the steel marble is released from the upper end of the ruler and 
allowed to collide with the glass marble. The distances can be made more easily by allowing the marbles to 
strike carbon paper. 

DATA 
 
 Mass of steel marble (kg):  ________  Mass of glass marble (kg):  ________ 
 

Distance of steel ball (m) 
with no collision 

     

 
 
 Average distance of steel marble without collision (m): ______________ 
 

Distance of steel ball (m) 
with collision 

     

 
 
 Average distance of steel marble with collision (m): ______________ 
 

Distance of glass ball (m) 
with collision 

     

 
 
 Average distance of glass marble with collision (m): ______________ 



 

QUESTIONS/CALCULATIONS  (SHOW ALL WORK CAREFULLY) 
 
1. The marbles take 0.45 s. to fall to the ground. Using this time, t , and the distances, d , recorded in the Data 

section, calculate the following using 𝑣 = 𝑑
𝑡. Show calculations. 

 
 
 
 
 
 
 
 
 
 
 
 
 
2. Using the velocities calculated above v , and the masses, m , recorded in the Data section, calculate the 

following momenta using 𝑃 = 𝑚𝑣.  Show calculations. 
 
 
 
 
 
 
 
 
 
 
 
 Total momentum before    Total momentum after 

collision      collision 
   = _______________   = _______________ 
  
 
3. Calculate the percentage difference between the total momentum before the collision and the total momentum 

after the collision 
   % difference = !"#$% !"#$% !"!#$%&!!!"#$% !"!#!$% !"!#$%&!

!"#$% !"!#$% !"!#!"#$
 𝑥 100%  

 
 
 
 
4. Looking at the results of your calculations above, state whether your original claim about momentum changes 

during collisions is supported. Show evidence to either support your original claim or to draw a new 
conclusion. 

 
 
	
	
 
 
 
 
 
5. Get a Chrome Book and go to The Physics Classroom.  
 • In the Concept Builder section, choose “Momentum and Collisions.” 
 • Launch the “Keeping Track of Momentum – Hit and Bounce Collisions” Concept Builder and complete all 

three parts. Work within your lab group, but each person must complete their own Concept Builder. Show the 
three trophies to Lapp or Owen and get them signed off in the block below. 

Velocity of steel marble with no 
collision: 

Velocity of steel marble after 
collision: 

Velocity of glass marble after 
collision: 

Momentum of steel marble with 
no collision: 

Momentum of steel marble 
after collision: 

Momentum of glass marble 
after collision: 

Momentum before co llision Momentum after collis ion 

Concept Builder complete 
 
 
 

____________________________ 


