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Course 3, Chapter 9: Diagonals of Polygons

You can predict the number of diagonals of a polygon using a formula. In this activity, you will discover the reasoning behind the formula.

Activity

Step 1  Open a new sketch. Use the File menu to open the Sketchpad folder on your computer or CD. From the Samples folder, select Custom Tools. From this list, select Sliders and Polygons. Minimize the Sliders and Polygons pages. 
Step 2  Hold down the Custom Tools Icon. Hold down your mouse and drag to Sliders and Integer Horizontal. Click on the upper left hand corner of the sketch to place a slider.  Then, click below the first slider to place a second slider. 
Step 3  Create sliders to represent the number of sides and the number of diagonals. Use the Arrow Tool to select the a = box from the first slider. From the Edit menu, select Properties. Click the Label tab and change the label to d =. Repeat for the second slider, changing the label to n =.  
Step 4  From the Graph menu, select New Function. Enter the expression x*(x–3)/2.  Select Calculate from the Measure menu. Click on the function and then the value of n.
Step 5  In order, click on the following: the value of n, the value of d, and the calculation from Step 4. From the Graph menu, select Tabulate. Drag the table below the sliders.    
Analyze the Results

1. Let n represent the number of sides of a polygon. What do you think the 
calculation does? 
2. From the Custom Tools menu, select Polygons and 3/Triangle (by edge). Draw a triangle. Why is it not possible to draw any diagonals? Move the n slider to 3 and the       d slider to 0 to represent 3 sides and 0 diagonals. What does the calculation show?  Double click on the table to enter the current data. 

3. Return to Custom Tools and Polygons. Select 4/Square (by edge). Draw a square.  
a. What is the largest number of diagonals you can draw from the first vertex. How does that number compare to the number of sides?  
b. Use the segment tool to draw the diagonals. How many can you draw?  
c. Adjust the sliders to reflect 4 sides and 2 diagonals. Double click on the table.  
4. Use Polygons to draw a pentagon. 
a. What is the largest number of diagonals you can draw from the first vertex. How does that number compare to the number of sides?  
b. Use the segment tool to draw the diagonals. How many can you draw?  
c. Adjust the sliders and enter the data into the table. 
5.  Repeat for a hexagon, a heptagon (7-sided figure), and an octagon. (Since there is not a tool to create a heptagon, draw one using the Straightedge Tool. Its sides do not need to be all the same size.)   
6.  Look at the values in your table. Suppose the number of sides is n. How many diagonals can you draw from the first vertex? Does the number of possible diagonals equal n(n – 3) or 
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? Why? 
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