Lab Questions for S049 Stop Pulling My Bot Around

Questions and Conclusions 

1. Work is calculated in joules (J) by multiplying force in newtons (N) and distance in meters (m). Note:  The units of distance must be in meters so you probably will have to convert. Work input is the work done by the CEENbot and can be calculated by using the following equation. 


Work input (J) = Effort force (N) x Effort distance (m) 


The CEENbot input for the single pulley is: 


The CEENbot input for the single fixed, single movable pulley system is: 

Work output is the work done by the pulley system and can be calculated by using the following equation. 

Work output (J) = Resistance force (N) x Resistance distance (m) 


The work output for the single pulley is: 


The work output for the single fixed, single movable pulley system is: 

2. The efficiency of a pulley system  measures of how work output compares with work input. The efficiency of a pulley system can be calculated by using the following equation. 




Efficiency  = 
Work output






Work input


Efficiency of the single pulley is: 


Efficiency of the single fixed, single movable pulley system is: 

3. Why is the efficiency of the single pulley less than the efficiency of the single fixed, single movable pulley system? 

4.  Was there a difference in the mechanical advantages that you calculated for the single fixed      pulley and the single fixed, single movable pulley system? If so, why was there a difference?

5.  As you added pulleys to the system, what happened to the amount of effort need to raise the mass?

6.  When using a simple machine, you use less force. What do you have to do more of in exchange?

7.  Look carefully at the string pattern around the pulleys. Find the relationship between the pattern and the MA. Using only 4 pulleys, draw an arrangement of pulleys that has a MA of 5.
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