
A tetrahedron is a solid with four vertices, , , , and , and four triangular faces, as 
shown in the figure.

1. Let , , , and be vectors with lengths equal to the areas of the faces opposite the
vertices , , , and , respectively, and directions perpendicular to the respective faces
and pointing outward. Show that

2. The volume of a tetrahedron is one-third the distance from a vertex to the opposite face,
times the area of that face.
(a) Find a formula for the volume of a tetrahedron in terms of the coordinates of its ver-

tices , , , and .
(b) Find the volume of the tetrahedron whose vertices are , , ,

and .

3. Suppose the tetrahedron in the figure has a trirectangular vertex . (This means that the
three angles at are all right angles.) Let , , and be the areas of the three faces 
that meet at , and let be the area of the opposite face . Using the result of Prob-
lem 1, or otherwise, show that

(This is a three-dimensional version of the Pythagorean Theorem.)
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This project can be completed 
anytime after you have studied
Section 10.4 in the textbook.
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