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The Regular Tetrahedron
SOLUTIONS
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***************************************************************************

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.)]
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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.

Folding the model makes the following apparent: The crease in the middle is 
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, since together with its counterpart from the other side of the envelope, it creates an edge of the tetrahedron. And each of the widths also turns into one edge of the tetrahedron.

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


Length = 
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Here: Length = 
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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. 
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6. We can give the formula for the entire surface area, S. 
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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.
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The height, p, can only be positive, so    
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   which is the same as
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(for people who like rationalized denominators.)

8. The volume formula for a pyramid using our labels from above is  
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 . We can use appropriate formulas from above to express the volume, V, in terms of the side length a. 
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, which is the same as 
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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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in) ?
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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.
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The line segment m can only be positive, so 
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  which is the same as 
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(for people who like rationalized denominators.)
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h is partitioned in thirds. We use two thirds of h in this right triangle.





 p





a





a





� EMBED Equation.3  ��� in





a





h









– page 3 of 3 –

_1191333037.unknown

_1191333372.unknown

_1191333776.unknown

_1191334785.unknown

_1191334959.unknown

_1191335132.unknown

_1191335211.unknown

_1191334987.unknown

_1191334848.unknown

_1191334707.unknown

_1191333608.unknown

_1191333708.unknown

_1191333555.unknown

_1191333120.unknown

_1191333189.unknown

_1191333276.unknown

_1191333164.unknown

_1191333068.unknown

_1191333088.unknown

_1191333055.unknown

_1191332085.unknown

_1191332412.unknown

_1191332607.unknown

_1191332703.unknown

_1191332528.unknown

_1191332168.unknown

_1191332332.unknown

_1191332117.unknown

_1191331883.unknown

_1191331947.unknown

_1191332012.unknown

_1191331919.unknown

_1191331807.unknown

_1191331848.unknown

_1191326088.unknown

_1191331682.unknown

_1191306624.unknown

_1191325551.unknown

