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Lab: Weigh Your Shoe (1)

Objective(s):

1. Weigh your shoe armed with a lever, one known mass and the work equation.

Instructions:

1. Collect a 50 cm (or meter) ruler. 
2. Use a pen or eraser or other object to act as the fulcrum and place this in the middle of the lever.
3. Collect a mass that you know (provided by teacher - or, if you are at home, use a can of food with the weight printed on the container.) Place this mass on one end of the ruler.
4. Take off one of your shoes and place it on the other end of the ruler.  
5. Move the location of the mass and the shoe on the ruler until the ruler balances; try to keep the fulcrum in the middle if possible (this will increase the accuracy of the measurement.)
6. Draw a diagram of your apparatus in the space below.  Label: lever, fulcrum, shoe, known mass [for the “known mass” record the mass instead of naming it].
7. To find the mass or force of the shoe, we will need to use the work equation for levers: work = Fd and workin = workout; the work which the mass does is equal to the work which happens to the shoe.  To determine work we need to know the distance which both the shoe and the known mass travel.
8. Move the known mass down any distance you determine (it can be 1 cm or 5 cm or 10 cm or any other distance you choose.)  When you do this you will also need to measure the distance your shoe travels upward.  Label both of these distances on the diagram you made, above.
9. In the box below, using the work equation (w=Fd) and its application to machines (workin = workout), show your calculations - don’t forget units! - to find the mass/force of your shoe.
10.  Once you have finished the calculation, use a balance in the classroom (your teacher will show you where) to determine the actual mass/force of your shoe.  Record this at the bottom of the box above, in which you calculated the shoe’s mass using your lever.  Label this measurement, “actual mass.”
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