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Introduction

Write a short paragraph about the purpose of this lab. 

Analysis

Instructions: Follow the steps on this worksheet, using your lab manual as a guide, unless 
directed to do otherwise by your lab instructor. Show at least one sample calculation for 
each result requested. The results must include appropriate SI units. If a table is used, 
then it must have headers (for rows or columns) that include units
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One-Dimensional, Perfectly Elastic Collision:

1. Calculate the velocities of Car 1, 𝑣1, and Car 2, 𝑣2. Do this by dividing the length 
of the sail by the respective times. 

2. Calculate the percent error as stated in the analysis section of the lab manual. 

One-Dimensional, Partially Elastic Collision:

3. Calculate the initial velocity, 𝑣1𝑖, of Car 1 by dividing the length of the sail by the 
initial time of Car 1. Then determine the initial momentum, 𝑝𝑖, of the system. Note 
that Car 2 is initially at rest. 

4. Calculate the final velocity, 𝑣1𝑓, of Car 1 as well as the final velocity, 𝑣2𝑓, of Car 
2 using the corresponding final times. Determine the momentum separately for each 
car, and then add them to get the final momentum, 𝑝𝑓, of the system. 
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5. Calculate the percent error. Use 𝑝𝑖 as the theoretical value, and 𝑝𝑓 as the experi-
mental value. 

6. Calculate the energy loss, 𝑄. Use Equation (8.4) from the lab manual. Make sure to 
label each kinetic energy accordingly and show your work, as usual! 

7. Calculate the fraction of loss to the initial kinetic energy: 𝑄
𝐾𝑖

. 
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One-Dimensional Totally Inelastic Collision:

8. Calculate the initial velocity, 𝑣𝑖, and the final velocity, 𝑣𝑓, of the system. 

9. Calculate the percent error, where 𝑣𝑖 is the theoretical value. Is your percent error 
close to 50%? Why or why not? 

10. Calculate initial, 𝑝𝑖, and final, 𝑝𝑓, momenta of the system as done previously. 

11. Calculate the percent error where 𝑝𝑖 is the theoretical value and 𝑝𝑓 the experimental 
value. 
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12. Calculate the fraction of kinetic energy lost, i.e. 𝑄
𝐾𝑖

. Use equation (8.4) from the lab 
manual. 

13. Show in general that the theoretical value of 𝑄
𝐾𝑖

 is equal to 12 . Compare this 
theoretical value to your experimental value by percent error and explain your result. 

Two-Dimensional Elastic Collision:

14. Calculate the initial and final momenta in each x, y direction using equations (8.10) 
and (8.11) from the lab manual. Label them accordingly! 
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15. Calculate the percent error for each component. Note that you should get two per-
centages. 

Conclusion

Summarize your results and write a brief reflection on the experiment; in particular, com-
ment on whether the theory makes reasonable predictions despite the observed variability. 
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1This is an adaption from S. Sugaya’s original version
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