Lesson: A Guide to Approaching Work Problems
Constant force work formula:




Variable force work formula:




A note on calculating force: 









The units are very important because they will likely guide you on how to do the problem.
Let’s note units too for the following:
	Measure
	SI Units
	US Customary

	Force
	
	

	Work
	
	

	Mass
	
	

	Length
	
	

	Acceleration due to gravity
	
	


What are some important notes regarding how we think of force in different applications?
	With problems involving objects: 




	With pumps/volume problems: 





If you have completely forgotten how to do dimensional analysis, please watch my review video on this topic. This will really help you! 
Going back to our integral, rewrite the integral to explain how we should be watching out for units.





A guideline for how to get to these units:
	With objects 




	With pumps/volume

Example You want to haul a 25-m length of hanging rope. How much work will it take if the rope weighs 0.624N/m.
Why is it obnoxious to say “weighs” here? What’s a better way to think about this? 





What elements go into how this formula is set up? 





When we set up our integral, what ultimately needs to happen?



Show how to finish the problem and show how the units guide us that we are right.













Example You want to haul a 25-m length of hanging rope. How much work will it take if the rope weighs 0.624N/m.
What if I wanted to use (25-x) instead of x to model the length left of the rope?






What does this mean?





Note the following fact about integration:
















Example You want to haul a 15-m length of hanging rope. How much work will it take if the rope weighs 0.08 kg/m. 













Example A bag of sand weighing 160lbs was lifted at a constant rate. As it rose, sand leaked out at a constant rate. One-quarter of the sand was gone when the bag had been lifted to 20ft. How much work was done lifting the sand this far? (Neglect the weight of the bag and lifting equipment). 


Example A vertical right-circular cylindrical tank measures 20 ft high and 10 ft in diameter. It is full of milk weighting 64  How much work does it take to pump the milk to the level of the top of the tank?












Example Suppose a 10ft tall, 10ft diameter conical tank (tip down) is filled 5 ft high with kerosene weighing 51.2  How much work does it take to pump the kerosene to the rim of the tank? (See picture) 














Example Suppose a 10ft tall, 10ft diameter conical tank (tip down) is filled 8ft high with kerosene weighing 51.2  How much work does it take to pump the kerosene to 5ft above the top of the tank? 
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