Lab 12-3, 2 of 4

Lab 12-3   Pulleys
Name____________________________


Hour_____

A pulley is a simple machine that uses wheels and rope to make work easier.  A pulley may be fixed –attached to a surface or moveable– attached to the load.  A single fixed pulley makes work easier by changing direction of force.  A moveable pulley will increase the force.  IMA of a pulley is figured by counting the number of supporting strands.  A group of pulleys working together is called a block and tackle.

Problem 
Can you calculate the IMA and AMA of a pulley?

Materials


Ring stand


Single pulley


2 multiple pulleys


String about 120 cm in length


500 g mass


Meterstick


Metric ruler


Pen


Graph Paper

Procedure
1. Set up ring stand and hang a single pulley from it.  See Figure 1.
2. Use a spring scale to find the weight of the resistance force.  Record in Newtons.
3. Tie a loop in each end of the string.
4. Put the string through the pulley and attach the 500g mass to one of the loops.

5. Place the metric ruler along side the mass.

6. Attach the spring scale to the other loop.  Mark with the pen the point where the string leaves the pulley.

7. Pull the spring scale until the bottom of the mass raises 10 cm from the table.

8. With the meterstick measure the distance from the pen mark on the string to the edge of the pulley.  Record as string length.

9. Set up 2nd pulley system.  Set up a single moveable pulley.  See Figure 2.
10. Repeat steps 4 - 7.

11. Set up a block and tackle.  Use two multiple pulleys.  Wrap string through twice.  See Figure 3.
12. Repeat steps 4 -7.

Data

Resistance Force_____________
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Graph

· Make a graph with amount of string on the x-axis and effort force on the y-axis.

Conclusion

1. As you added pulleys to the system what happened to the amount of force needed to lift the mass?

2. As you added pulleys to the system what happened to the amount of string needed to lift the mass?

3. How does a single fixed pulley make work easier?

4. Why is the IMA larger than the AMA?

5. In what direction must a supporting strand pull?

6. How is a single fixed pulley like a lever?

7. Draw a pulley system with an IMA of 3.

8. If you have a 100. N object, how much force would you need to lift it with the block and tackle system that you set up? 


Figure 1
Place mark on string.  Pull the spring balance until the mass raises 10 cm.  Then measure from the mark on the string back to the point where the string leaves the pulley.

Figure 2


Figure 3
Place mark here
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