                                                                                                            Name: ____________


Lab 17 

Three-Dimensional Shapes


Equipment: A pair of scissors, stapler, tape, or glue

The object of this lab is to familiarize ourselves with polyhedra and rediscover the Euler’s formula.
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The following diagram shows the five regular polyhedra. 

Notations:

V = number of vertices (or corners)

E = number of edges

F = number of faces

1. Fill in the following table.


	Polyhedron
	V
	E
	F
	V – E + F

	Tetrahedron
	
	
	
	

	Hexahedron
	
	
	
	

	Octahedron
	
	
	
	

	Icosahedron
	
	
	
	

	Dodecahedron
	
	
	
	


Do you notice there is a column in the above table that all numbers are the same? Which column and what number is that?

____________________________________

This is called the Euler’s formula discovered by the Swiss mathematician Leonard Euler more than 200 years ago (actually the French mathematician Descartes also noticed this as early as 1640 but he couldn’t give a convincing proof).
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The exact statement is: For any convex polyhedron, V – E + F = _____.

2. The following picture shows a hexagonal nut (the bottom is the same as the top), count the number of vertices, edges (every line segment you see is an edge) and faces.


                              V = ______     E = ________  F = ___________.

    What is V – E + F in this case? _______. This shows that the Euler’s formula is not true for polyhedra with a hole in it. (Actually, those are not called polyhedra. And fortunately, Euler’s formula can be modified for the general case.) 

3. Now we are going to build convex polyhedrons with equilateral triangles. First cut out the triangles from the next two pages and then glue (or staple) the taps together to form a polyhedron with the required number of faces.

a) 4 faces, number of edges = _______, draw the solid in the box below: 










b) 6 faces, number of edges = _______ , draw the solid in the box below: 







c) 8 faces, number of edges = _______ , draw the solid in the box below: 









Do you notice that the number of edges is a certain fixed multiple of the number of faces? What is it? ___________________________

What is a short reason for such a multiple? ________________________________


___________________________________________________________________ 

__________________________________________________________________.


With the above relationship in mind, do you think that there can be a polyhedron (of this type) with an odd number of faces? Why? ___________________________________________________________________

___________________________________________________________________










 (Over)

d) Construct a convex polyhedron with 10 faces. Make sure that it is really convex.


e) Construct a convex polyhedron with 12 faces. Make sure that it is really convex.


f) Construct a convex polyhedron with 14 faces (you may need help for this, and if so, use the following diagram for reference)
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g) Do you think that it is possible to build a convex polyhedron 16 such faces?

______________.

(The two triangles in the center form the bottom of the polyhedron.)

Hand in the polyhedra you made in part d), e), and f) .






