HACT 01/20/2018



Modeling water draining from a cylindrical container is a great physical representation of a differential equation. After much practice and research (see Tom Farmer and Fred Gass  article “physical demonstrations in Calculus”), I’ve stumbled onto an effective way to stimulate student engagement and interest. 

A hole drilled in the side of a cylindrical container and the height of the water level (above the hole) ranges from 13 cm to 0 cm. Let h(0) = 13 cm be the starting height and Consider h(60) = 1.5 cm.

One possibility is the linear model that is; the rate of change of the height of the water in the container is constant. Write a differential equation for the linear model. 

Another possibility was proposed by Torrricelli. Torrecelli’s model is equivalent to stating: the rate of change of the height of the water in the container is proportional to the  
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. 
Write a differential equation for Torrecelli’s model.

Can you think of another possibility ?
Solve both differential equations and complete the table.

	
	Linear model
	Torricelli’s model
	Experiment

	Time (sec)
	Height (cm)
	Height (cm)
	Height (cm)

	0
	
	
	

	10
	
	
	

	20
	
	
	

	30
	
	
	

	40
	
	
	

	50
	
	
	

	60
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