PROBLEM OF THE WEEK
Solution of Problem No. 5 (Spring 2015 Series)

Problem:

Find a polyhedron with 24 faces which has a symmetry group with 48 elements.

Solution by Bennett Marsh, Senior, Physics & Math, Purdue University

It is well-known that the symmetry group of the cube has 48 elements (24 rotations,
and 24 inversion+rotations. This is “octahedral” symmetry). Therefore, if we can find a
polyhedron with 24 faces and the same symmetry as a cube, that will satisfy the problems.
To do this, start with a cube. On each face, place a square pyramid with equilateral
triangle sides. This will create a polyhedron with 6 x 4 = 24 equilateral triangle faces.
It also clearly has the same symmetry group as the cube. This polyhedron is known
as a “tetrakis hexahedron”. Another possibility is a regular octahedron with triangular
pyramids placed on each face. This is a “tetrakis octahedron”. A third possibility is the
“deltoidal icositetrahedron”, which has 24 kite-shaped faces.
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