Mouse Trap Car Rules  

    Gifford/Anderson –  2018
Challenge: to build a car that is powered by the spring of a single mousetrap. Rat traps are not allowed. The car may not be powered by CO2 cartridges, rubber bands, rocket fuel or by anything other than the mousetrap given to you in class.  Commercial Mousetrap Car Kits are not allowed.
Your group will be issued an official mousetrap.  If you lose or break your mousetrap, replacements cost $1.00.  If you buy your own replacement, it must be fundamentally similar to the original trap (and you will probably pay more than $1.00)!
You may use materials of your choosing as long as you comply with the basic regulations stated below.

1. The device must be powered by a single mousetrap.

2. The mousetrap cannot be physically altered except for the following:  removing the “latch” mechanism, mounting to the car and lengthening the lever arm.

3. The spring from the mousetrap cannot be altered or heat-treated.

4. The spring cannot be wound more than its normal angular travel distance, that is, 180 degrees (Π radians).

5. Vehicles must be self-starting.  Vehicles may not receive a push in the forward direction or side direction.

6. The vehicle must steer itself.  Measurements of distance will not measure component or additive vectors.  Only the forward direction displacement vector will be used for scoring.

7. Distance will be measured from the front of the tape at the starting line to the point of the vehicle that was closest to the start line at the time of release.

The Mouse Trap Car Competition will be during class on Thursday/Friday December 13/14.  You MUST have a working car at the beginning of class.  If your car is not ready to race at the beginning of class, your group’s performance grade will be a Zero. Each group will get two trials, with the better performance being used as scoring criteria.
You will be graded according to the score sheet on the back of this page.
Mouse Trap Car Scoring Sheet

Group names: ________________________________________________________________
Racer  not ready to race   =     0 points
Racer  ready, but something disastrous happened… 45 points

Less than one meter, but moves forward:  50 points   
1 to 2 meters        =    54 points
2 to 3 meters        =   58 points
3 to 4 meters        =    62 points
4 to 5 meters        =    66 points
over 5 meters       =   70 points                           
Bonus points MAY be awarded for longest distances and other categories at teacher discretion based on the number of vehicles in competition.
The remaining 30 points for the major grade will come from a written report (one report required per group).
Mousetrap Racer Entry Form




Class period _________

Name(s) in THIS class period  _________________________________________________

Identifying characteristics of racer (5-7 words)  _______________________________________

Mass (kg) ___________ 

Length of lever arm (m) _____________

Force at 90o (N) ______________

Ready on time    YES   NO

Mousetrap conforms to specs      YES    NO   _________

	Run 
	1
	2

	Powered time (s)
	 
	 

	Run time (s)
	 
	 

	Distance (ft)
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Name(s) in THIS class period  _________________________________________________
Identifying characteristics of racer (5-7 words)  _______________________________________
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Force at 90o (N) ______________

Ready on time    YES   NO
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	Run 
	1
	2

	Powered time (s)
	 
	 

	Run time (s)
	 
	 

	Distance (ft)
	 
	 


Mouse Trap Car Design Report 

Lab Partners:  ____________________  _____________________  _________________

1. Explain the basic design features of your mousetrap vehicle.  Include the length of the lever arm and other parameters over which you had control.

2. What major problems did you have (don’t say “NONE!”) and how did you solve them?

3. Estimate the total potential energy available from your mouse trap.  This should be determined by an estimate of the average force at the end of your lever and the distance the end of the lever arm traveled.

a. Length of lever ________________

b. Average force of lever _____________

c. Effective distance the end of the lever traveled ______________

d. Potential energy of mouse trap in Joules 

4. Estimate the power of your car, based on the answer to #3.

a. Total potential energy available ______________

b. Time force was applied to vehicle (coasting doesn’t count) ________

c. Power of car 

5. Calculate the average velocity of your vehicle

a. Total distance traveled ____________

b. Total time of travel ___________

c. Average velocity 

6. What is the mass of your vehicle?   _____________________

7. Assume the maximum velocity of your vehicle is twice the average velocity.  What is the maximum kinetic energy of your vehicle?

8. Use the calculated potential energy and kinetic energy values to calculate the efficiency of your vehicle.

9. Is the efficiency more than 100% or less than 100%?  If it is more, what measured values might have contributed to this error (since we know efficiency cannot be over 100%)?  If it is less, where might you be “losing” energy in the system?

10. What would be the effect of adding extra weight to the car?

11. Describe the energy transformations in the car.

12. What improvements would you make if you were to start again from scratch?


Your group has 10 “Participation Points” per group member.  It is up to you to decide how to divide them.  Be realistic, be honest, be fair.  

Name _____________________________ Points _________________

Name _____________________________ Points _________________

Name _____________________________ Points _________________


Name _____________________________ Points _________________

