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Lesson 17: Drawing Triangles
Let’s see how many different triangles we can draw with certain measurements.
17.1: Using a Compass to Estimate Length
1. Draw a  angle.
1. Use a compass to make sure both sides of your angle have a length of 5 centimeters.
1. If you connect the ends of the sides you drew to make a triangle, is the third side longer or shorter than 5 centimeters? How can you use a compass to explain your answer?
17.2: How Many Can You Draw?
1. Draw as many different triangles as you can with each of these sets of measurements:
3. Two angles measure , and one side measures 4 cm.
3. Two angles measure , and one side measures 4 cm.
3. One angle measures , one angle measures , and one side measures 4 cm.
1. Which of these sets of measurements determine one unique triangle? Explain or show your reasoning.
Are you ready for more?
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In the diagram, 9 toothpicks are used to make three equilateral triangles. Figure out a way to move only 3 of the toothpicks so that the diagram has exactly 5 equilateral triangles.
17.3: Revisiting How Many Can You Draw?
1. Draw as many different triangles as you can with this set of measurements.
5. One angle measures , one side measures 4 cm, and one side measures 5 cm.
5. Do these measurements determine one unique triangle? How do you know?
1. Draw as many different triangles as you can with each of these sets of angle measurements. Do either of these sets of measurements determine one unique triangle? Explain how do you know.
6. One angle measures , one measures , and one measures .
6. One angle measures , one measures , and one measures 

Are you ready for more?
Using only a compass and the edge of a blank index card, draw a perfectly equilateral triangle. (Note! The tools are part of the challenge! You may not use a protractor! You may not use a ruler!)
Lesson 17 Summary
A triangle has six measures: three side lengths and three angle measures.
If we are given three measures, then sometimes, there is no triangle that can be made. For example, there is no triangle with side lengths 1, 2, 5, and there is no triangle with all three angles measuring .
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Sometimes, only one triangle can be made. By this we mean that any triangle we make will be the same, having the same six measures. For example, if a triangle can be made with three given side lengths, then the corresponding angles will have the same measures. Another example is shown here: an angle measuring  between two side lengths of 6 and 8 units. With this information, one unique triangle can be made.
[image: /app/tmp/embedder-1671073015.3451054.png]
Sometimes, two or more different triangles can be made with three given measures. For example, here are two different triangles that can be made with an angle measuring  and side lengths 6 and 8. Notice the angle is not between the given sides.
[image: /app/tmp/embedder-1671073015.4016123.png]
Three pieces of information about a triangle’s side lengths and angle measures may determine no triangles, one unique triangle, or more than one triangle. It depends on the information.
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