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Mousetrap Car

Grade 6 Post-visit Activity

Guiding Question: 

How does a mousetrap car illustrate Newton’s Laws of Motion?

KY Core Content 

SC-M-1.2.2 An object remains at rest or maintains a constant speed and direction of motion unless an unbalanced force acts on it.

SC-M-1.2.3 When an unbalanced force acts on an object, the change in speed and/or direction depends on the size and direction of the force.

Archdiocese of Louisville Standards

· Motions and Forces – Newton’s Laws

The Big Ideas

Energy Transformations

Context

Newton’s Three Laws of Motion can be illustrated by automobiles and mousetrap cars.

Potential Energy is stored energy or energy at rest.

Kinetic Energy is energy in motion.

The Activity:

Summary:

· A mousetrap car can be designed to race for speed or race for distance. 

· This activity is designed to engage students in an activity that teaches about Newton’s Laws of Motion and potential and kinetic energy.

Materials

· One wooden mousetrap or rat trap

· Two lengths of 4mm metal rod (They must be 15mm longer than the width of the mouse trap)   

· Four small eye-hole screws (The eye must be large enough to put the rod through) 

· Pieces of 3-ply wood for the wheels

· Two rubber bands

· String 

· A stack of small washers with a 4-mm inside diameter

Tools

· A drill with a 3.7 mm bit
· A coping saw or jigsaw
· A compass

· A hammer

· A vice

· A hacksaw

· A flat file

· Some super glue

· Two-part epoxy glue

· Pliers

· Flat jeweler’s file

Procedure:

1. With the pliers, remove the wire catch that holds the trap open and the bait holder out of the wooden mousetrap.  Remove the wire staples that hold these parts in place.  Keep the wire catch.

2. Take one eye-hook and screw it into one end of the mousetrap about 8mm from one of the edges.  Leave the eye-hook in a position where the eye of the hook looks towards the sides of the mousetrap.  Do this gently so that the wood of the mousetrap does not split.  If splitting becomes a problem, drill a small hole first.

3. Screw the other eye-hooks into the three remaining corners of the mousetrap.

4. Using a compass, mark out four 75mm diameter circles on the plywood.

5. Drill the centers of the four circles with the 3.7mm drill bit.  The metal rod will require some force to be inserted into the holes.

6. Cut out the circles from the plywood with the jigsaw or coping saw.

7. File the plywood circles smooth with the flat file.

8. Holding the rods in a vice, cut each of them to a length equal to the width of the mousetrap plus two times the thickness of the plywood plus 5mm.

9. File the ends of the rods smooth. 

10. Hold one of the rods in the vice and use the hacksaw to make a small cut about half way through the rod.

11. Using a jeweler’s file, widen the slot so that the wire catch that was removed in the first step can fit snugly into it.

12. Using the pliers, cut a 7mm piece of the wire catch.

13. File the ends of the wire so that it is smooth.

14. With the two-part epoxy glue, attach the wire piece into the slot in the axle.  The wire piece should overhang the rod only on one side.  Let the glue dry overnight.

15. Take the rod with the wire piece in it and place it through the eye-hooks at the rear of the mousetrap.  The rear is the end where the trap jaws lie when it is set. 

16. Place a number of washers on the axle at either end.  There should be enough of the rod left on either side to accommodate the wheels.  You don’t want too much excess rod or the wheels will rub against the mousetrap.

17. With the vice, push a wheel onto each end of the axle.

18. Assemble the front axle in the same way that the rear axle was assembled.

19. Take the piece of string and tie it to the middle of the mousetrap jaws.

20. Tie a small loop in the string so that the tip of the loop ends at the rear axle.  Cut the loose ends off of the string.

21. Take the rubber bands and place one around each of the rear wheels.  The rubber bands will give the wheels traction on smooth surfaces.  Use some drops of super glue to hold the rubber bands in place.

22. To use the car, start by slightly raising the jaw of the mousetrap.  Take the loop at the end of the string and slip it over the wire piece on the rear axle.  Turn the rear wheels in reverse so that the string winds onto the axle.  This will pull the trap jaws open.  When the trap jaws have been fully opened, place the mousetrap car on the ground and release it.

23. Measure the distance that the car travels.

What to Look for (Results)

Students will successfully build a mousetrap car that will be able to travel a distance.  Students will do some problem solving on their design if they want the car to travel a longer distance.  The goal is for the design to travel the greatest linear distance.

What’s happening here?

The science behind it-
Just as an object at rest tends to stay at rest and an object in motion tends to stay in motion, an object rotating about an axis tends to remain rotating about that same axis unless acted upon by an external force or torque.  Rotational Inertia is the property of an object to resist changes in its rotational state of motion.  This is restating Newton’s First Law of Motion.  Rotational inertia is the resistance an object has to changes in rotation.  Just as inertia for linear motion is dependent upon the mass of an object, so is rotational inertia.  Rotational inertia also depends upon the location of the mass with respect to the axis of rotation.  The energy for a mousetrap powered car is stored in the mousetrap spring and it drives the wheels.  As you wind the string onto the axle, you increase its amount of potential energy. 
Suggested Assessment 

Students will design a functional mousetrap car.  The car will be tested on a smooth, flat surface.  The car must be self-starting, meaning no push from the student.  They will be allowed two attempts, using the best single attempt for scoring.  Students can test their cars for either distance or speed.  The displacement will be measured from the starting line to the farthest point traveled.  What does this experience tell you about the connection between a mousetrap car and Newton’s Laws of Motion?  Students can design a ramp to increase the speed of the mousetrap car.

Critical Response Questions

· Which of one Newton’s Laws of Motion apply to the function of the mousetrap car?

· Where is the potential energy stored in the mousetrap car?

· Where does friction occur with the mousetrap car?  What does this do to the car?

· Do you think the surface that the car is traveling on affects its motion and speed?   Why?

· Do you think that changing the wheels (size and material) would have an affect on how far the mousetrap will travel?  Why?

Resources


Websites

· http://users.bigpond.net.au/mechtoys/mouse.html

· http://www.mousetrap-cars.com/construction_tips.htm
