Triangles: Angle Space	


The following project is intended primarily for graduates of “Isosceles Triangle Spaces.”


This project deals with a way to represent the three angle measures of a triangle in three dimensional space. Suppose you have a triangle with angle measures a°, b°, and c°. You could represent the angles by a triplet (a°, b°, c°), which describes a point in three-dimensional space.
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1.	To become accustomed to this representation, for each of the following triangles, write a triplet of angles, and plot the corresponding point in three-dimensional space.


a.	�EMBED MSDraw.1.01  \* MERGEFORMAT���	c.	�EMBED MSDraw.1.01  \* MERGEFORMAT���


d.	a triangle of your own choosing


e.	a right triangle of your own choosing


f.	a triangle with all three angles congruent


b.	�EMBED MSDraw.1.01  \* MERGEFORMAT���


2.	Generally there is more than one possible choice of a point to represent each triangle.


a.	Explain why the points (40°, 60°, 80°) and (60°, 80°, 40°) are both valid answers to question 1a.


b.	What are all the possible answers to question 1a?


c.	Can you find a triangle such that there are only three possible points? Can you identify such a triangle as a special kind of triangle? Do all triangles of this type have the property that there are only three corresponding points?


d.	Can you find a triangle such that there is only one corresponding point? What special kind of triangle is this?


3.	a.	Can you draw two different (non-congruent) triangles, both of which could be represented by the point (40°, 60°, 80°)?


b.	Given any two triangles that can be represented by the same point (a°, b°, c°), describe how the triangles must be related.


4.	In this part, you are asked to find a surface in three-dimensional space that contains every possible angle triplet. Let (a°, b°, c°) be any point that corresponds to a triangle.


a.	The three angles of a triangle are related in certain well-known ways. For example, there cannot exist a triangle with three 90° degree angles. (Why not?) Write a relationship that the three angle measures of any triangle must satisfy.


b.	Of course, a triangle cannot have a 200° angle. (Why not?) Nor do negative degree measures make sense. What are the restrictions on the value of each coordinate of a point (a°, b°, c°)?


c.	Using the constraints you stated in parts a and b, draw in three-dimensional space the surface consisting of all points (a°, b°, c°) which represent the angles of a triangle. Also, describe the shape of this surface in your own words.


5.	Triangles are often classified into different types according to their angle measures. On a copy of your surface diagram from question 4, locate the region of the surface that corresponds to each of these types. Also, describe each region in words.


a.	acute triangles


b.	right triangles


c.	obtuse triangles


d.	isosceles triangles (by definition, triangles with two congruent sides; what can be said about the angles?)


e.	equilateral triangles (triangles with all three sides congruent; what about the angles?)


6.	Use your diagram from question 5 to address these issues:


a.	What can you say about the angles of an isosceles right triangle? Think about where the regions from 5b and 5d overlap.


b.	Explain how your diagram shows that there exist no equilateral right triangles. Find two more pairs of triangle types from question 5 that cannot possibly coincide.


c.	What does your diagram lead you to think about whether there are “more” of some types of triangles than of other types?


7.	Could you use coordinates to describe the lengths of the three sides of triangles? Find out everything you can about this representation.
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