Isosceles Triangle Spaces	


Isosceles triangles. A triangle in which two sides have the same length is called an isosceles triangle.


Draw several examples of isosceles triangles. Label all the sides with their lengths.


Draw several examples of triangles that are not isosceles. Label all the sides with their lengths.


Draw a triangle in which all three sides congruent. Such triangles are called equilateral triangles. Is the triangle you drew isosceles? Are all equilateral triangles isosceles? Explain why or why not.


Angles of isosceles triangles. Use a protractor to measure all of the angles of the triangles you have drawn. Then answer the following questions.


What can you observe about the angle measures of isosceles triangles, that is not true about non-isosceles triangles?


What are the angle measures of the triangle you drew for question 3? Can you say something in general about the angles of equilateral triangles?


A triangle is called equiangular if all of its angles are congruent. What can you say about equiangular triangles in relation to the other types of triangles you have examined?


Length space. For now on, we will deal only with isosceles triangles. The following is a procedure for assigning to any isosceles triangle a point in a two-dimensional space. Suppose an isosceles triangle has two sides of length a, and its third side of length b; then we assign to it the point (a,b). Here is an example of an isosceles triangle and its corresponding point in the plane, which we’ll call length space because the coordinates are lengths of sides.
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For each of the triangles shown below, plot the corresponding point in length space.
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Draw your own picture of length space, and plot the points corresponding to the three isosceles triangles you drew for question 1.


Draw a triangle that corresponds to each of the following coordinates in length space: (4,8); (4,5); (3,5).


Can you find two triangles that are represented by the same point in length space? Either draw two such triangles, or explain why this cannot be done.


Suppose two triangles correspond to the same point in length space. What can be said about the two triangles?


Equilateral triangles. Recall from question 3 that equilateral triangles are triangles with all sides congruent. The following questions explore how equilateral triangles are represented in length space.


Draw several equilateral triangles, and plot the corresponding points in length space.


What conclusions can you draw about how equilateral triangles appear in length space?


Triangles of the same perimeter. The perimeter of a triangle is the sum of the lengths of its sides. What can you say about perimeters in relation to angle space?


Draw several different isosceles triangles that have the same perimeter, and plot the corresponding points in length space. What do you observe about these points?


What conclusions can you draw about how all the triangles of any given perimeter appear in length space?


Suppose a triangle is represented by the coordinates (a,b). Express the triangle’s perimeter in terms of a and b. Use your formula to add detail to your answer of the previous question.


Illegal points. Here you must consider the question: Are there points in the plane that don’t correspond to any isosceles triangles?


Draw a triangle that corresponds to the point (2,3), or explain why this cannot be done.


Draw a triangle that corresponds to the point (0,7), or explain why this cannot be done.


Draw a triangle that corresponds to the point (4,11), or explain why this cannot be done.


Draw a triangle that corresponds to the point (5,10), or explain why this cannot be done.


Let’s call a point (a,b) legal if there are triangles corresponding to it, and illegal if there are no triangles corresponding to it. Give a complete description of which points in the plane are legal, and which ones are illegal.


Along the same lines. What can be said about triangles represented by points on the same line?


What do triangles represented by points on the same vertical line have in common? Illustrate your answer with pictures of triangles.


What do triangles represented by points on the same horizontal line have in common? Illustrate your answer with pictures of triangles.


Suppose that a triangle’s first coordinate in length space is 8. What can you say about the triangle’s perimeter?


Suppose that a triangle’s second coordinate in length space is 5. What can you say about the triangle’s perimeter?


Angle space. In this section, we consider a different way to assign coordinates to isosceles triangles. You should have observed in the section “Angles of Isosceles Triangles” that isosceles triangles also have two congruent angles. (If not, go back and reconsider this question now.) Suppose the angle measures of an isosceles triangle are x°, x°, and y°. We could say that this triangle is represented in angle space by the point (x°, y°).


At the beginning of the project you drew several isosceles triangles and measured their angles. Plot the point in angle space corresponding to each of these triangles.


What are the legal values for points (x°, y°) in angle space? What are the illegal values?


What can be said about triangles that are represented by the same point (x°, y°) in angle space?


How are equiangular triangles represented in angle space?


How do various triangles with the same perimeter appear in angle space?


More questions about isosceles triangles. Either or both of the representations you have studied (length space and angle space) may be useful in answering the following questions.


Are there any isosceles right triangles?


Are there any isosceles obtuse triangles?


The coordinates (45°,90°) describe a point in angle space. (How do you know this is a legal point?) Think about all the isosceles triangles represented by (45°,90°). For each of these triangles, there is a point in length space. What does the set of all these points in length space look like? (You might begin by plotting points corresponding to several of these triangles.)
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