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Volume of a Cone

Each person cut out the figures on their template.  Everyone needs to work together so that your team does not fall behind!   Mark and measure the radius (l) of the circle.  Confirm that you got the same measurement for each as the others did on your team.
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Cut out a 120-degree wedge out of the larger circle.  Take the cut circle and tape it together to make a cone as illustrated to the right.  

How much does x measure and why?

Is l = r in the above picture?  Why or Why not?

Finding the Radius of the Base of the Cone

The following directions will help you calculate r, the radius of the base of the cone.  Answer all the questions and make sure you understand what you have done.

	Arc of Original Circle
	
	Circumference of Base of Cone

	 SHAPE  \* MERGEFORMAT 



	
	 SHAPE  \* MERGEFORMAT 




	In the space below, calculate the length of the arc marked in bold.  You will have to use the fact that the arc is a portion of the original circumference.
	
	In the space below, write an expression (in terms of r) for the circumference of the base of the cone.

	
	
	


What can you say about lengths of the bold lines shown above?
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On the previous page, you should have stated that the lengths of the bold lines are equal.  Write an equation using this information and solve for r.  Show all of your work in the box to the right.  Discuss and confirm your answer with your team members. 

 When you have decided that your answer above is correct, make a circle with your compass with the above calculated radius onto cardstock.  Cut and fit the circle onto the base of your cone to verify that your answer is correct.  Draw a happy face next to your work if it seems to fit, otherwise go back and correct your work.

Finding the Height of the Cone

[image: image11.emf]
Cut out the right triangle on your sheet of paper.  Take the right triangle and have two people in your group tape it to the inside the cone as illustrated to the left.  Note that h is the height of the cone.
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You should have enough information to find the height, h, of the cone.  Show your work to the right.  Verify it by measuring the height on the right triangle you cut out.  Draw a happy face next to your work if it matches, otherwise go back and correct your work.
Calculating the Volume of the Cone

Finally!!!   Use the following formula to calculate the volume of your cone!  Check with your team members then circle the final answer you all agree upon.
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Volume of a Cone

Teacher Notes

Materials

· Cone Template (1 half-sheet per person + 1 half-sheet per group for reference)

· Volume of a Cone

· Cardstock (1 sheet per group)

· Scissors

· Tape (1 per group)

· Compasses

· Protractors

· Rulers

· Calculators

Overview

Students will create a cone from a circle by cutting out a wedge of a given degree. Students learn to calculate different measurements of the cone such as base, radius, height, and lateral height.  

Geometry Standards

8.0   
Students know, derive, and solve problems involving perimeter, circumference, area, volume, lateral area, and surface area of common geometric figures.

9.0  
Students compute the volumes and surface areas of prisms, pyramids, cylinders, cones, and spheres; and student commit to memory the formulas for prisms, pyramids, and cylinders.

15.0
Students use the Pythagorean Theorem to determine distance and find missing lengths of sides of right triangles.

Activity Notes

Place students in groups of 3-4.  Hand out all of the materials listed above along with activity sheets.  Have students follow instructions on Volume of a Cone.  

Throughout the entire activity, encourage students to check their work with their team members as they will need everyone in their group to understand or they will not fare well in the next activity (contest).

Students will first cut out the circle and the triangle provided on Cone Template.  Note that the radius of this circle should be marked l (r is reserved for the radius of the base of the cone).  They will then make a cone out of the circle by cutting out a 120° wedge. 

Students will find the height of the circle by using the fact that the circumference of the arc of the original circle is equal to the circumference of the base of the cone. 
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Students are then asked to figure out the height of the cone.  Students will cut out a triangle that then fits in the cone to help them visualize how to calculate the height of the cone using the Pythagorean Theorem. 
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l = 6cm    
r = 4 cm
h = 
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Lastly, students calculate the volume of the cone using the equation.  Note that they are not deriving the equation here, they are only using it.  The derivation of this equation will not be presented as it is beyond the scope of this course.

Have a team present their results.
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Cone Template
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