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Describe what happened when you tested the car with 1, 2, and 3 rubber bands.

Write a short statement explaining the relationship between the amount of mass in
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	The Newton car provides an excellent tool for investigating Isaac Newton’s Second Law of Motion.  The law states that force equals mass times acceleration.  In rockets, the force is the action produced by gas expelled from the engines.  According to the law, the greater the amount of the gas that is expelled and the faster it accelerates out of the engine, the greater the force or thrust.   


	


	The Newton car is kind of like a slingshot.  A wooden block with three screws driven into it forms the slingshot frame. Rubber bands stretch from two of the screws and hold to the third by a string loop.  A mass sits between the rubber bands.  When the string is cut, the rubber bands throw the block to produce an action force. The reaction force propels the block in the opposite direction over some dowels that act as rollers (Newton’s Third Law of Motion).





	In this experiment you will launch the car while varying the number of rubber bands and the quantity of mass thrown off.  You  will measure how far the car travels in the opposite direction and plot the data on a graph.  Repeated runs of the experiment should show that the distance the car travels depends on the number of rubber bands used and the quantity of the mass being expelled.  Comparing the graph lines should lead you to an understanding of Newton’s Second Law.





Materials and Tools:


1  wooden block about 10 X 20 X 1.0 cm  (approximately


3– 3 inch #10 woods screws (round head)


12  10 cm lengths of dowel rods


Plastic Film Canister


Weights for the film canisters (either washers, nuts, or other)


3 rubber bands


Cotton String


Matches or Wood string to be lit with the bunsen burner


Goggles


Triple beam or Electronic Balance


Screwdriver


Meter stick or a pair of rulers





Directions for the Experiment:





1. Fill your film canister and weight it in grams. Record the mass in your Newton Car Report chart (see overhead).





2.  Set your Newton Car as shown in the picture above.  Slip the rubber band through the string loop.  Stretch the rubber band over the two screws and pull the string back over the third screw.  Place the rods 6.0 centimeters apart.  Use only one rubber band the first time, repeat using more than one rubber bands on successive trials.





3.  PUT YOUR GOGGLES ON !!!!!   





4.  Light the string on fire and stand back.  Record the distance the car travels.





5.  Reset the car and rods.  Make sure the rods are 6 centimeters apart! Use two rubber bands.  Record the distance the car travels.  Reset and repeat for three rubber bands.





6.  Change the amount of mass in the film canister. You can make it greater or lesser. Go through the same procedure with one, two, and three rubber bands.





7. Plot your results on a graph.  Use one line for the first set of measurements, and a different line for the second set.





2.  Make a mark with chalk in the exact center where the “payload” (film canister) will be.


3.  You will need to make six loops of string. Each should be the same size.  You will have to use trial and error in order to get your strings to the correct length.  Place the film canister in the center of your car, then take a rubber band and wrap each end of the rubber band around one of the  two screws on the two screw side.  You must then wrap a string around the center of the rubber band and pull it so that it can stretch around the film canister.  Tie the string to the third screw so that rubber band is pulled far enough over so as  to not disturb the film canister sitting in the middle of the car. 


4. If done correctly, there will be tension on the string and the rubber band, but the canister should sit nicely on the car.





Buliding A Newton Car:





1.  Screw three screws into your block of wood so that it looks much like the placement of screws on the picture to the right.  Insert the screws so that they are in tight but do not go through the wood.





Number of Rubber Bands





1. What does increasing the number of rubber bands effectively do in this experiment?








2.  What secondary variables exist in this experiment?








3.  What does changing the mass do the the movement of the cart?








4. In one statement, describe the relationship between mass and force and distance traveled?.








