
Math 2130 Workshop: Reasoning about Regular Tetrahedra II
Don’t forget: you don’t need to finish this assignment to get full credit.
1) We will begin this workshop with a very abstract consideration of tetrahedra. Sup-

pose we have a regular tetrahedron whose vertices are at the four points ~0,~a,~b,~c. For
each of the six edges, write out a vector corresponding to it.

2) Suppose now that the lengths of all of the edges are 1. Recalling that ||~v|| =
√
~v · ~v,

use your answer to part 1) to work out some equations that must hold involving ~a,~b,~c
and the dot product. Fill out the following multiplication table:

· ~a ~b ~c

~a

~b

~c

3) Use your answer to problem 2 to work out the angle between two edges. Hopefully,
you should get π

3
, since the faces of a tetrahedron are equilateral triangles.

4) To calculate the angle between two faces, calculate the angle between the vector

from
~b
2

to ~a and the vector from
~b
2

to ~c. Use the properties of dot products and your table
from problem 2 to work out this angle.
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In the next few problems, we will work out the volume of a particular regular tetrahe-

dron, using the cross product. For these problems, you should no longer assume that ~a,~b,
and ~c are unit vectors.
5) In order to compute the volume of our tetrahedron, we need to use the formula

Volume = 1
3
Base · Height. The area of the base is 1

2
||~a×~b||. Why?

6) Compute the height of the tetrahedron by projecting ~c onto a vector perpendicular

to the base. Write out the formula for the volume in terms of ~a,~b and ~c.

7) The points (0, 0, 0), (1, 1, 0), (1, 0, 1), and (0, 1, 1) form a regular tetrahedron. What
is its edge-length? What is its volume?

8) Find an x such that the points (1, 0, 0, 0), (0, 1, 0, 0), (0, 0, 1, 0), (0, 0, 0, 1) and (x, x, x, x)
are all equidistant. These points form a four-dimensional shape called a regular penta-
choron.


