Physics G

Work and Efficiency

Machines are always less than perfectly efficient.  Even if one had an efficiency of 1, it would only be able to put out as much energy as you put in, a far cry from being a perpetual motion machine capable of getting energy from nothing.

1.  You will need a winch, a weight set, a force scale, a ruler, some clamps, and your own paper.  

2.  Clamp the winch to a table, and set up the support stand so you are lifting the weights.using a pulley.

Repeat steps 3 - 6 for 2 Kg, 4 Kg, 6 Kg, 8 Kg and 10 Kg

3. Pull on the string attached to the wheel on the winch using the force scale.  Pull at a constant speed, and record the distance and the force with which you pulled.  Use these two numbers to calculate the work you did.  This work is the work in.  (Win)

4.  Calculate the weight of the weights in Newtons.  Measure the distance the weight rose.  Use this and the weight to calculate the work you did.  This work is the work out.  (Wout)

6. Calculate the efficiency of the winch.  You do this by dividing the work out by the work in.  (E = Wout/Win)

7.  Answer the following questions:  

A) Respond to this statement "The winch lets you do tons of work without putting any work into it.  You get out a lot more than you put in"

B) Did the efficiency depend upon the weight you had hanging on the winch?  If it did, come up with a theory that explains why it did, and suggest further work to investigate it.  (i.e. design an experiment to test your theory)

