Pulleys
Purpose: To investigate the mechanical advantage and ideal mechanical advantage of single, double, and triple pulley systems.

Materials: 

Piece of wood (at least 1 m long) and hook

Spring scale (0-500 g)

Twine






Object (200 – 500 g)

3 single sheave pulleys



Ruler or measuring tape

1 pulley link

Procedure:

Part A

1. Measure and record the weight of the object with the spring scale.

2. Attach the weight at one end of the twine and the spring scale at the other.

3. Set up a single pulley system as shown below.

4. Lift the weight 20 cm from the ground.

5. Measure and record the force you had to use to lift the object (on your spring scale).

6. Measure and record the length of twine you had to pull to lift the object 20 cm.

Part B

1. Measure and record the weight of the object with the spring scale.

2. Attach the weight at one end of the twine. 

3. Set up a double pulley system as shown below.

4. Attach the spring scale at the other end of the twine.

5. Lift the weight 20 cm from the ground.

6. Measure and record the force you had to use to lift the object (on your spring scale).

7. Measure and record the length of twine you had to pull to lift the object 20 cm.

Part C

1. Measure and record the weight of the object with the spring scale.

2. Attach the weight at one end of the twine. 

3. Set up a triple pulley system as shown below.

4. Attach the spring scale at the other end of the twine.

5. Lift the weight 20 cm from the ground.

6. Measure and record the force you had to use to lift the object (on your spring scale).

7. Measure and record the length of twine you had to pull to lift the object 20 cm.

Observations/Results:

	
	Weight of Object
	Force 

Applied
	Length of twine pulled
	Mechanical Advantage
	Ideal MA
	# of Pulleys

	Part A
	
	
	
	
	
	

	Part B
	
	
	
	
	
	

	Part C
	
	
	
	
	
	


Discussion:

1. Calculate the mechanical advantage for each pulley system and record in the results table. (Show all calculations!)
2. Calculate the ideal mechanical advantage for each pulley system and record in the results table. (Show all calculations!)
3. Record the number of pulleys in each part of the procedure in the final column of the results table.

4. Is the mechanical advantage and the ideal mechanical advantage always the same? If not, why do you think that is?

5. Do you notice a relationship between the ideal mechanical advantage and the number of pulleys in each of the parts of the lab? If so, what is it?

6. Is there a relationship between the number of pulleys, the force applied and the length of twine pulled? If so, what is it?

7. Take the mechanical advantage and divide it by the ideal mechanical advantage then multiply by 100. This is the percent efficiency of the pulley system. Which of your systems is the most efficient? (Show all calculations!)

