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Course 2, Chapter 1: Patterns in Perimeter and Area

When you use a rule to create a design, there are patterns in the perimeter and area. Use the following rule for this Sketchpad activity.
Find the midpoint or middle point of each side of the figure.  Connect the midpoints in order to make a new shape.  
Activity

Step 1  Open a new sketch. Under Graph, choose Show Grid and Snap Points. Drag the origin so that you can see at least 16 units on the x- and y-axes. Do not stretch the grid. 
Step 2
 Use the File menu to open the Sketchpad folder on your computer or CD. From the Samples folder, choose Custom Tools. From this list, select and open Polygons. Minimize the Polygons page.

Step 3
 Use the Point Tool to mark the point on the x-axis at (16, 0).Use the Alpha Tool to name the point A. Hold down the Custom Tool icon at the bottom of the tool bar. Choose Polygons and 3/Triangle (by edge).
(Hint: Depending on the version of Sketchpad, students may need to use the Straightedge Tool to select sides in subsequent steps.)

Step 4  Click on point A. Move the cursor to the origin and click. You will have constructed a triangle. Click on the arrow tool and then select one of the sides. Under Measure, choose Length.  Repeat for each of the other sides of the triangle. What are the lengths of the sides? What kind of triangle is this? 
Step 5
 Select the triangle. In the Measure menu, choose Perimeter. Select the triangle again and choose Area. Write your measurements in the table below. Return to the Graph menu and unselect Snap Point.

Triangle Table
	Length of Side
	Perimeter
	Perimeter Ratio
	Area
	Area Ratio

	
	
	

	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Step 6  Use the Arrow Tool to select all three sides of the triangle. From the Construct menu, choose Midpoints. Return to the Custom Tool icon and once again select Polygons and 3/ Triangle (by edge). Draw a new triangle using the midpoints of the sides of the first triangle. From Display, choose Color and select a different color for this triangle.  
Step 7  Repeat Step 6 with the small triangle, writing the length of a side, the perimeter, and the area in the table. 

Step 8  Choose Calculate from the Measure menu. Click on the perimeter of the second triangle, the division sign and the perimeter of the first triangle. Write the value in the Perimeter Ratio column. Repeat with the areas of the two triangles.

Step 9  Continue the pattern with two more triangles. Each time, calculate the ratios of the perimeters and areas with each triangle and the one immediately above it.

Step 10  Insert a new page by choosing Document Options from the File menu. Click on Add Page and OK.

Step 11  Repeat Steps 3-8, using  4-Square (by edge), instead of Triangle. Use an initial side length of 16 centimeters. Write your results in the table below. 
Square Table
	Length of Side
	Perimeter
	Perimeter Ratio
	Area
	Area Ratio

	
	
	

	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Step 12  Repeat Steps 3-8, using another polygon. Write your results in the table below. Identify your chosen polygon in your table’s title.
_________________ Table
	Length of Side
	Perimeter
	Perimeter Ratio
	Area
	Area Ratio

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Analyze the Results

1.  Compare your triangle and square tables to other students. Did you get the same results?

2.  What did you notice about the perimeter ratio for each polygon? The area ratio?

3.  As the number of sides increases, what happens to the ratios?

4.  Keep in mind that Sketchpad has rounded the ratios to the nearest hundredth. For each of the polygons, square the perimeter ratio and compare it to the area ratio. What do you find?  Why does this make sense?
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