Natalie Rounds
Allison Mumford
Volume of a Cone
Discover-a-Relationship Lesson using Geogebra

LESSON OBJECTIVE: The students will discover the relationship of the volume of a cone and a cylinder with the same height and radius, and will prove its formula.  

INSTRUCTIONAL PROCEDURES: 

1. Experimenting

· Students will get into groups of 4 and be given a cylinder and a cone. 
· Students will be given rice/beans and will be asked to discover how many cones it takes to fill up their cylinder. They will write down their findings on their tasksheet.

2. Reflecting and Explaining

· Ask one group to discuss their findings.
· Geogebra: Volume Applet (via Natalie’s webpage)  http://www2.esc9.net/math/geogebra/Cone%20and%20Cylinder/cone_cylinder_volumes.html
· Have students compare the volume of a cylinder and the volume of a cone using the applet and have the students come up with a conjecture of the relationship of the volumes. 

3. Hypothesizing and Articulating

· How does the volume of the cone relate to the volume of a cylinder? For what conditions does this relationship hold?
· We know that the volume of a cone is 1/3 of the volume of the cylinder with the same height and radius. 
· What is the formula for the volume of a cylinder?   
· What is the formula for the volume of a cone?          


4. Verifying and Refining

· Have the students verify the formula for the cone volume.
· Geogebra: Cone Applet (via Natalie’s webpage).  Using the applet students will be able to visualize how to derive the formula for the volume of a cone using calculus. 
· Have students derive the formula for the volume of a cone on their tasksheet.
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	By u-substitution we may let u = h − x, then du = − dx and our integral becomes

	
	[image: 76ac454697a97a08d062b7e7f2d7e2c6]

	
	[image: af315489ef21f1bc326a7a125da1ef72]

	
	[image: http://upload.wikimedia.org/math/8/b/9/8b9ae456912fd28f3df52c75fb3fb7a0.png]



	
	[image: b640c1a1e91ca929b77787fe5bf2c072]



Volume of a Cone
1. About how many cones did it take to fill up your cylinder? Note the similarities between the cone and the cylinder.


2. Using the applet, what kind of observations can you make about the relationship between the volumes of a cone and a cylinder?  According to your observations, make a conjecture on how to find the volume of a cone.



3. Volume of a cylinder: 


4. Volume of a cone:
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5. Using calculus, verify that the volume of a cone                                   using the following facts:

[image: http://upload.wikimedia.org/math/e/3/d/e3d0989d60ec032dfb6aee0c07c14dc6.png][image: http://upload.wikimedia.org/math/b/7/f/b7fbb37cddcb6ec05cf7d02a8ed2a7b5.png]
          Volume of Cone
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