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To measure the mechanical advantage (MA) of a pulley system 
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Referring to the handout, a pulley is an example of a simple machine.  A simple machine is a device that performs work by 
converting forces and distances.  A simple machine has an attribute called a Mechanical Advantage (MA).  The MA of a pulley 
system can be determined by the formula: 
 
 
                                 MA =  
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��  Build the Block & Tackle per instructions 

 
��  Add 12 to 15 washers to the carriage and weigh the assembly per Figure 1.  Record the weight in 

the Data Table. 
 

��  Attach the carriage (with the weight) to the Block & Tackle.  Pull on the string to verify the carriage 
moves up and down smoothly. 

 
��  Using the spring scale, pull down on the string and raise the carriage (load) per Figure 2.  

Measure the force shown on the spring scale and record in the Data Table. 
 

��  Calculate the Mechanical Advantage of the pulley system using the formula above. 
 

��  Reconfigure the Block & Tackle with additional pulleys and repeat Steps 4 and 5. See Figures 3 and 4. 

Force needed to lift load WITHOUT pulleys  
 

Force needed to lift load WITH pulleys  

Fig.1 
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Fig. 2 Fig. 3 Fig. 4 
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Number of Pulleys Force Needed to Lift Load 
Without Pulleys 

Force Needed to Lift Load 
With Pulleys 

Mechanical Advantage 

3    

4    

5    
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1) What effect do the pulleys have on the force required to lift the load?  Why? 
 
 
 
2) What happens to the force required to lift the load as more pulleys are added? 
 
 
 
 
3) You are an engineer responsible for placing a rocket engine that weighs 3 tons on a truck so it can be moved to final 
assembly.  The motor on the crane can generate 1500 pounds of force.  What Mechanical Advantage is required to lift the 
rocket engine with this motor?  Sketch a pulley system to accomplish this below: 
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SIMPLE MACHINES- PULLEYS 
 

 
A pulley is a simple machine with a groove on its outside edge in which a cable (string) runs, 
 
At one end of the cable is the LOAD (the weight you want to lift) 
 
At the other end of the cable is the EFFORT (the force you apply) 
 
There are two types of pulleys:  FIXED PULLEYS and MOVEABLE PULLEYS 
 
FIXED PULLEYS change the direction of the EFFORT 
 
MOVEABLE PULLEYS increase the EFFORT by converting force over a greater distance  (ie trades force for distance) 
 
 
 
 

 
 


