Tetrahedra Etcetera

1. Make a regular tetrahedron with four triangles.  Call the edge length one unit.  This tetrahedron is a 1-frequency tetrahedron.  Call its volume one cubic unit.
2. Stack four 1-frequency tetrahedra to make a tetrahedron with edge of length two.  This is a 2-frequency tetrahedron.  What is the volume of a 2-frequency tetrahedron in tetrahedron units?  The volume of a 1-frequency tetrahedron is what fraction of the volume of a 2-frequency tetrahedron?

3. You will have noticed when you built your 2-frequency tetrahedron that there was a space in the interior between the four tetrahedra.  Describe the shape of this hole.  What is its volume?

4. What is the ratio between the volume of a 1-tetrahedron and the volume of the polyhedron that will fill the hole you found in Question 3?

5. What is the volume of a 2-tetrahedron in tetrahedral units?

6. How many additional tetrahedra and octahedra do you need to build to convert a 2-frequency tetrahedron into a 3-frequency tetrahedron?
7. In a 3-frequency tetrahedron, what is the ratio of the number of 1-frequency tetrahedra to the number of 1-frequency octahedra?  What is the volume of a 3-frequency tetrahedron in tetrahedral units?

8. What is the volume of an n-frequency tetrahedron in tetrahedral units?

9. What is the ratio of the number of 1-frequency tetrahedra to the number of 1-frequency octahedra in an n-frequency tetrahedron?

10. As n increases without bound, what number does the ratio you found in Question 9 approach?

