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Honors Project – Mousetrap Vehicle


For the Honors Science Nine Project, our group elected to complete the Mousetrap Vehicle, a part of Science Olympiad. This challenge was selected as it seemed the most fitting to our skills and abilities. To complete this task, a timeline and procedure were set to help guide our progress. These involved research, designing, construction, and testing.


Our experimentation followed a procedure that was outlined in our timeline. The competition of this procedure was critical to a successful outcome. The vehicle had to meet construction requirements as well as being able to travel a distance of 7 meters and reverse to the starting point. This procedure was:

1. Select a topic

2. Conduct background research

3. Create a design of the mousetrap car

4. Revise the design until a logical design is reached

5. Construct the mousetrap vehicle 

6. Test the design

7. Collect data

8. Revise the design until a successful vehicle is built


Our first step, research, involved a search that regarded such topics as the general construction of mousetrap vehicles and the different methods and designs used to propel the mousetrap vehicle. This search vastly helped us develop our design, as the group had little information to start with. We were able to obtain the rules for the competition from Science Olympiad’s website, and followed those rules throughout the project. For this research, we were able to discover the following facts:

· The lighter the vehicle, the better it will run. 

· Extending a rod from the mousetrap helps the vehicle move farther.

· CDs make good wheels, although they may slip without a traction aid.

· Use strong string so it does not fray. 

· Tie the string to the axles to spin the axles and propel the vehicle.


 The design of the vehicle was created to achieve the goals of the competition. The design consisted of a base, which is the chassis, on which a platform was placed that anchored the mousetraps (the propulsion source). The materials used are listed in the succeeding paragraph. This design weighed approximately 1.5 pounds. This lightweight helps the design because there is less weight for the mousetrap to propel. The design of the model is shown in the diagram at the conclusion of the paper. 


The materials used in the mousetrap vehicle are: two mousetraps, four eyehooks, three brass rods, four CDs, wood, hot glue, strips of balloons, duct tape, four bottle caps, two wood dowels, and string. These materials were used because they have very little weight. Because of this lack of weight, the propulsion source has to dedicate less power to overcoming inertia and can dedicate that force to accelerating the vehicle. Also, the adhesives used to secure the vehicle are sturdy, which will help prevent wear and tear on the chassis. 


The vehicle is powered by a system of mousetraps and strings. Both mousetraps had a brass rod attached to their metal bar. The purpose of this was to increase the amount of force and energy that could be used to propel the vehicle. A string was attached from the top of this rod to the base of the corresponding axle. When the mousetrap was set and released, the mousetrap would move with the rod, which pulled the string. As the string unwinds, it turns the axle, propelling the vehicle. 


The vehicle would travel froward towards the target distance of 7.1 meters. The first mousetrap has a small brass rod attached to the trap perpendicular to the larger rod. When the trap has fully rotated, the brass rod lays onto the trigger of the second mousetrap, activating the mousetrap. A second string was attached to the brass rod on the second mousetrap and to the corresponding axle opposite to the axle the first string was attached to. When the second mousetrap was activated, it would stop the forward motion of the vehicle and reverse the vehicle it the opposite direction. The mousetrap would then roll backwards towards the start line, the target distance for when the vehicle reverses. 


This was not the first design of the vehicle. The evolution of the vehicle to come to the final design was extensive. The vehicle barely moved off of the starting line. The group believed originally that the problem originated in the wheels, which were CDs. Slices of balloons were added around the edges of the CDs to improve traction and prevent wheel slippage. This slight revision did not however completely solve our problem. 


Another revision that occurred as a result of the previous problem was the extension of the brass rods that are attached to the mousetraps. By extending the length of the brass rods, there is more potential energy and force to more the mousetraps. Also, the lengthened rods could bend more, which allows the rod to move a farther distance. Because the rod moves a loner distance, it pulls the string for a longer period of time, and supplies power for a longer period of time.  This does not violate the construction rules, as the length of the vehicle is based on the wheelbase. The brass rods are not part of the wheelbase. 


Thirdly, we modified one of the axles.  We cut the axle in half and attached a brass rod in the section where the axle had been cut out of. This did help reduce some weight, but more importantly it helped guide the string when it was wound. The string could wind itself in this depression in the axle, helping it not become tangled with other objects. 


All of the previous were a result of testing. The testing that occurred was set up to be a simulation of the actual competition that would take place as a part of this project. When the vehicles were tested, a track was created that was about 7.5 meters. The goal of the vehicle was to travel this distance and return to the starting point. The results of this testing was used to revise and improve our design. 


All in all, this challenge was extremely difficult to complete. The requirements required a large amount of brainstorming and a complicated construction and testing process. We were able to make the vehicle accelerate forwards and to reverse and travel backwards, but we were unable to make the vehicle travel seven meters before reversing. The final vehicle traveled about 3.5 meters before reversing. We tried many revisions to attempt to make the vehicle travel further, but none of the other revisions were able to perform as well as the final revision. We do believe though that the vehicle performs at a high level because of its ability to travel the distance it is able to efficiently. We would like to thank each of our parents for their assistance to our project and their openness to our project. 
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