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O-LAB 5: Collisions 

Purpose: Investigate conservation of momentum and mechanical energy in a collision. 

Introduction 

When objects collide, whether billiard balls, vehicles, shopping carts or football players, the 
results of their collision can be complicated. Yet even in the most chaotic of collisions, as long as there 
are no external forces acting on the colliding objects, conservation of linear momentum always holds 
and provides an excellent tool to study the dynamics of the collision. The conservation of momentum in 
these closed systems is simply 

𝑝 = 𝑝  . 

In most cases, the collision time is short which means that the effect of external forces will be small in 
comparison to forces that the objects exert on each other. 

For a collision between two objects no external forces acting on the objects, the conservation of 
linear momentum requires 

𝑚 �⃑� + 𝑚 �⃑� = 𝑚 �⃑� + 𝑚 �⃑�  . 

where we have used the definition of momentum, 𝑝 = 𝑚𝑣. 

A collision is called elastic if both the linear momentum and kinetic energy conserve. A collision 
is called inelastic if only the linear momentum conserves. Perfectly elastic collisions have another 
conserved quantity, the kinetic energy. The conservation of kinetic energy, ∆𝐾 = 0, for two objects 
undergoing a collision is stated as 

𝑚 𝑣 + 𝑚 𝑣 = 𝑚 𝑣 + 𝑚 𝑣  . 

In this laboratory you will investigate the linear momentum and kinetic energy of some collisions.  

Laboratory assignment 

Part 1: elastic collisions 
1. View the simulation for the collisions lab. 
2. If you happen to see the message in the image below, then select the “run adobe flash” link. If 

the simulation does not work, then you will need to update/install flash. 

 

3. Select the “Introduction” tab at the top of the screen if it is not already selected. 
4. Set ball 1 (red) to be 1.0 kg and ball 2 (green) to be 0.5 kg. 
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5. Set the type of collision to be perfectly elastic and check the “Velocity Vectors” and “Show 
Values” boxes. 

 

6. Set 𝑣 = 1.00 m/s. 
7. Write down the masses and initial velocities in Table 1. 
8. Calculate the initial momenta and initial kinetic energies and place them in Table 1.  
9. Run the simulation and pause it after the collision takes place. 

           

10. Write down the final velocities in Table 1. 
11. Calculate the final momenta and final kinetic energies and place them in Table 1. 

Table 1 

 𝑚 (kg) 𝑣 (m/s) 𝑝 (kg∙m/s) 𝐾 (J) 

Before 
collision 

Ball 1     

Ball 2     

After 
collision 

Ball 1     

Ball 2     
 

12. Hit the restart button. 

 
13. Set ball 1 (red) to be 0.5 kg and ball 2 (green) to be 1.0 kg. 
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14. Redo the experiment with 𝑣 = 1.00 m/s and fill in Table 2 with the initial and final values. Be 
careful to include the correct signs based on the travel direction (right is positive and left is 
negative). 

Table 2 

 𝑚 (kg) 𝑣 (m/s) 𝑝 (kg∙m/s) 𝐾 (J) 

Before 
collision 

Ball 1     

Ball 2     

After 
collision 

Ball 1     

Ball 2     
 

Part 2: inelastic collisions 
15. Set ball 1 (red) to be 1.0 kg and ball 2 (green) to be 0.5 kg. 

 

16. Set the type of collision to be perfectly inelastic and check the “Velocity Vectors” and “Show 
Values” boxes. 

 

17. Set 𝑣 = 1.00 m/s. 
18. Write down the masses and initial velocities in Table 3. 
19. Calculate the initial momenta and initial kinetic energies and place them in Table 3.  
20. Run the simulation and pause it after the collision takes place. 
21. Write down the final velocity of the combined mass in Table 3. 
22. Calculate the final momentum and final kinetic energy of the combined mass system and place 

them in Table 3. 

Table 3 

 𝑚 (kg) 𝑣 (m/s) 𝑝 (kg∙m/s) 𝐾 (J) 

Before 
collision 

Ball 1     

Ball 2     

After 
collision 

Ball 1 & 
ball 2 
combined 
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Part 3: conservation laws 
23. Calculate the change in the momentum (∆𝑝 = 𝑝 − 𝑝 ) and the change in kinetic energy (∆𝐾 =

𝐾 − 𝐾 ) before and after the collisions for all three cases and place them in Table 4. 
Table 4 

 𝑝  (kg∙m/s) 𝑝  (kg∙m/s) 𝐾  (J) 𝐾  (J) % diff  (%) % diff  (%) 

Case I (elastic)       

Case II (elastic)       

Case III (inelastic)       

 
24. Write a conclusion to this lab based on your findings. 
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