Pulley ‘n your Leg

Pulleys are used in many different situations to make a person’s job easier.  Without pulleys it would be difficult to lift heavy or awkward objects.  But exactly how do pulleys work?  What is the best way to put several pulleys together?  What affects the mechanical advantage of a pulley?

Materials:
2 single pulleys



2 double tandem pulleys

pulley rope




ring stand

ring clamp




10 N spring scale

1 mass of any value
Procedure:

1.  During the experiment, you will be recording the following:  mass, type of pulley(fixed, moveable, single, double), # of pulleys used , resistance force, effort force.

2.  To find the resistance force of the mass you will use, attach the mass directly to the spring scale.  If you change the mass, be sure to refigure the resistance force.

3.  Using the mass you chose, set up a single fixed pulley as shown in figure 1.  

4.  Pull down on the spring balance to lift the mass.  The reading on the balance shows the amount of effort force needed to lift the mass or resistance force.  Record the # of pulleys,  and the effort force in the table.

5.  Set up a single moveable pulley as in Figure 2.  Lift the mass by pulling up on the spring scale.  The reading on the scale shows the amount of effort force needed to lift the resistance force.  Record this and all other information in the data table.

6.  Set up the pulley system in Figure 3 using 2 single pulleys.  Pull down on the string to lift the mass.  Record all information.
7.  Set up the pulley system in Figure 4 using 2 single pulleys and 1 double tandem pulley.  Pull down on the string to lift the mass.  Record all information.

8.  Now set up a pulley system that you design using any combination of pulleys.  Use the same mass that you used in the previous set-ups.  Make sure to diagram your pulley system and record the # of pulleys used, the type(s) of pulleys used, and the effort force.

Analysis:

1.  Calculate the weight of the mass you used throughout the experiment.
2.  Calculate the mechanical advantage (MA) of the single fixed pulley system.

3.  Calculate the mechanical advantage (MA) of the single moveable pulley.
4.  Calculate the mechanical advantage (MA) of the 2 pulley system in Figure 3.
5.  Calculate the MA of the pulley system in Figure 4.

6.  Calculate the MA of the pulley system that you design.

7.  Graph the number of pulleys used vs. the MA.

Conclusion:  Questions to consider in your conclusion.

Was there a difference in the MA you calculated for the single fixed pulley and the single moveable pulley?  Explain why or why not.  As you added pulleys to the system, explain what happened to the amount of effort force needed to raise the mass?  How does the type of pulley or pulley system affect the MA?  What is the practical use of the pulley?  What force is increased when the number of pulleys are increased?  How could you minimize this force?

