Triangles: Angle Space	HE007 scoring rubric
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This is one of several projects (along with Isosceles Triangle Spaces and Rectangle Space) that asks students to represent sets of geometric figures in a coordinate space. In each project, the student is given a description of how certain shapes, depending on their measurements, may be assigned coordinates. Such an assignment is actually a function from a set of shapes to a coordinate space. Many of the problems posed in these projects are geometric formulations of standard questions about functions (e.g.: What is the domain? What is the range? Is the function one-to-one?).


In the Triangles: Angle Space project, any triangle with angle measures a°, b°, and c° is represented by a triplet (a°, b°, c°). Two triangles represented by the same (a°, b°, c°) must be similar, and conversely when two triangles are similar they can be represented by the same (a°, b°, c°).


Problem 2 points out the fact that this representation is not unique because a triangle’s angles can be written in different orders. In other words, the correspondence as described defines a relation but not a function. The correspondence could be made into a function in either of two ways: by specifying that a ( b ( c, or by dealing with unordered triplets instead of ordered triplets. However, for many purposes including graphical visualization it is perhaps easier to think about the multi-valued relationship.


Since the angle measures of any triangle are positive numbers adding up to 180°, the only points (a°, b°, c°) that actually represent triangles are those satisfying the following statements: a > 0, b > 0, c > 0, and most importantly a + b + c = 180. The surface defined by these statements is an open triangle with vertices (180°, 0°, 0°), (0°, 180°, 0°), and (0°, 0°, 180°).


�
Various special types of triangles can be found in specific regions of the surface. The acute triangles lie within the open triangular region with vertices (90°, 90°, 0°), (90°, 0°, 90°), and (0°, 90°, 90°). Right triangles are found along the three open segments from (90°, 90°, 0°) to (90°, 0°, 90°); from (90°, 0°, 90°) to (0°, 90°, 90°); and from (0°, 90°, 90°) to (90°, 90°, 0°). The remainder of the surface is where the obtuse triangles can be found.


Isosceles triangles have two congruent angles, so they are found along line segments where a = b or a = c or b = c. Equilateral triangles have three 60° angles so they are found at just the single point (60°, 60°, 60°).








�
Things to consider in scoring the Triangles: Angle Space project





For all student work, pay particular attention to:


Whether the student understands and correctly applies the angle space representation.


What kinds of illustrative examples the student generates.


How the student makes the transition from studying examples to examining the general situation.


Whether the student correctly graphs the surface described in question 4, and is able to use this surface to reach conclusions about certain kinds of triangles.


Some students may raise their own additional questions about triangles and show how to use the representation to approach these issues.


A few students may attempt to develop a representation involving the lengths of the three sides of triangles.
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