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All materials and many related web links will be posted on http://ola4.aacc.edu/sclayton1
Note: Do not use www with the above web address.

***************************************************************************

How to make a tetrahedron out of a small envelope: For this activity, use a small envelope that measures approximately 
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Seal the envelope.

· Fold the envelope in half (see sketch)

Make a very sharp crease. 

Open back up and lay the envelope flat on the table.

· Draw the two diagonals on the envelope using a straightedge.

· Fold the envelope along the diagonals, one at a time, creasing the folds sharply. (It works best, if you crease sharply both ways.) Again, open back up and place the envelope flat in front of you.

· With a pair of scissors, cut out one of the obtuse triangles. 

(see sketch). This piece is removed and will not be used.

· Open the envelope (as if you wanted to put something inside) and gently fold it upward along the first fold you made.

· Tuck one “side” of the envelope into the other side. Voila, you have a tetrahedron…

*****************************************************************************

1. Make a tetrahedron model from your envelope. [It is yours to keep and you can unfold it for transportation. You also can write on it (drawing and labeling lines, etc.)]


In the following, we want to do most calculations in general, in terms of the side length of the tetrahedron, which I will call a.

The other labels we should agree on are: 

h :
for the height of the equilateral surface triangle (the face)

p :
for the height of the tetrahedron

m :
for the line segment which stretches from the midpoint of one side to the midpoint of the opposite side (will be shown in a sketch below)

Note: 
A “regular tetrahedron” is a tetrahedron, which consists of faces that are equilateral triangles.

2. Note that the side length of the tetrahedron, a, is the same as the width of the envelope you started with.

3. Using the Pythagorean Theorem, we can express the height of the surface triangle, h, in terms of the side length a. 


4. The given envelope measurements do not make a perfect regular tetrahedron (although it comes close). For our envelope with a given width of 
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in, we can find the length required that would make this tetrahedron model a perfect regular tetrahedron.


5. Using the area formula of a triangle and our formula from above, we can express the area of one of the surface triangles, A, in terms of the side length a. 

6. We can give the formula for the entire surface area, S. 

7. Using the Pythagorean Theorem and appropriate formulas from above, we can express the height of the tetrahedron, p, in terms of the side length a. 

Hint: The height, p, of the tetrahedron divides the height h it “is standing on” in a ratio of 2:1.



8. The volume formula for a pyramid using our labels from above is  
[image: image4.wmf]p

A

V

×

=

3

1

 . We can use appropriate formulas from above to express the volume, V, in terms of the side length a. 

9. How much volume does our tetrahedron have (assuming that we have constructed a perfect regular tetrahedron from an envelope with width 
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10. Let us call the line segment, which stretches from the midpoint of one side to the midpoint of the opposite side, m. [I hope the sketch will help]. Using the Pythagorean Theorem and appropriate formulas from above, we can express m in terms of the side length a.







***************************************************************************

Last Thoughts:

· I wanted to give you materials you can use when you discuss the regular tetrahedron with your classes. Solutions as well as a copy of this worksheet are posted on the webpage mentioned on top of this handout. They are in “Word format” and can be downloaded.

· Check out the related links and the material on Kaleidocycles that I compiled. There is a great variety of wonderful webpages available. They are easy to use, the animations are fun to watch, and they are extremely inspiring. Our colleagues from around the world deserve credit for their excellent work!

· Feel free to contact me with any comments or suggestions. While I am not teaching Geometry at the moment, at a Community College it will very likely be a course I am going to teach in the future. So any input will be greatly appreciated.

· Spread the word of this inexpensive way to make a model of a tetrahedron. I tell as many mathematics teachers and teachers to be as I can. I strongly believe that working hands-on using models not only provides us with a learning experience we can relate to, but I also see that students of all ages do not have much experience with models like this one. If we want to encourage abstract thinking, we need to start with objects we can look at from all directions.
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