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Course 3, Chapter 6: Rotational Symmetry

Many figures exhibit rotational symmetry.  In this activity, you will investigate the properties of rotational symmetry in polygons.


Activity

Step 1  Open a new sketch. Under Edit, select Preferences.  Set preferences as shown in the table below. From the File menu, select Document Options. You will need several sketches for this activity. From the Add Page menu, select Duplicate. Duplicate page 1 three more times and click OK. The sketch should have five pages. Return to page 1.
	
	Units
	Precision

	Angle
	degrees
	units

	Distance
	cm
	tenths


Step 2
 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 and open Polygons.  Minimize the Polygons page. 

Step 3  Use the Straightedge Tool to draw a horizontal line segment. Use the Alpha Tool to name the left endpoint A and the right endpoint B. Use the Point Tool to mark a point about 2 inches above the line segment. The point should not be located above the midpoint of
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. Name the point C. Use the segment tool to draw triangle ABC.
Step 4  Select each sides of the triangle and select Length from the Measure menu. To measure angle B, or 
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, select points B, A, and C. From Measure, select Angle to measure 
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. Repeat for the other two angles. To find the midpoint of each side, select the side and Midpoint from the Construct menu.  Name the midpoint of 
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, the midpoint of 
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, and the midpoint of 
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 as points D, E, and F, respectively. Draw the line segments between each midpoint and its opposite vertex. Draw the point of intersection of the three line segments. Name the point of intersection as point G.  
Step 5  Measure the three central angles: 
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, and 
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. In addition, measure 
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, and 
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Ð

. To define triangle ABC, click on points A, B, and C and select Triangle Interior from the Construct menu.  
Step 6  Go to page 2. Select Polygons from Custom Tools and draw a triangle using 3/Triangle (Inscribed). Repeat Step 5 to construct the triangle interior.
Step 7  Go to page 3. Draw a square (inscribed). Draw the line segments connecting each vertex to the center point. Measure the central angles. Construct the interior.
Step  8  Go to page 4. Draw a pentagon (inscribed). Draw the line segments connecting each vertex to the center point. Measure the central angles. Construct the interior.

Step 9  Go to page 5. Draw another kind of inscribed polygon. Construct the interior. 
Analyze the Results

1. Return to page 1 double click on point G to mark it as the center of rotation. (The flashing concentric circles indicate the point has been marked.) Select the triangle interior and, from the Transform menu, select Rotate. The dialogue box should show the default setting of 90°. Click Rotate. Select Color from the Display menu and change the color.  Explain what happened.   
2. Continue to rotate by 90° and change color until the rotated triangle coincides with the original triangle. How many rotations did it take? How many total degrees has the triangle rotated? Why does your last rotated figure coincide with the original figure? 

3. Use Undo from the Edit menu to remove all of the rotations. Double click on point D and select Rotate. Click on the measure of one of the central angles and Rotate. Change the color. Repeat the rotation several times. Did the rotated triangle ever coincide with the original? Check with other students to see if any of their rotations coincided. 
4. There are several different definitions for the center of a triangle. Undo rotations. Use the Circle Tool to draw a circle with a center at point G that passes through point A. Drag points B and C until all three points lie on the circle. What is the measure of the angles at the midpoints?  Point G is called the circumcenter of the triangle because the line that connects a midpoint to its opposite vertex is perpendicular to the side opposite the vertex. 

5. What is the measure of each vertex angle? Measure the sides of the triangle. What kind of triangle do you have? What are the measures of central angles 
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6. Double click on point G to mark it as the center of rotation. Rotate the triangle using the measure of one of the central angles as the angle of rotation. Change the color. What happened? This is an example of rotational symmetry with an angle of 120°. 
7. Look at the triangle you constructed on page 2. The center point is its circumcenter.  Investigate the properties of the triangle. Why would it exhibit rotational symmetry?   What is its angle of rotation? Rotate the triangle about the center point using its angle of rotation. Change the color to see the result. 
8. On page 3, what is the measure of each central angle? How could you find the angle measure without measuring? Rotate the square around the center point. What happened? 

9. On page 4, what is the measure of the central angles in the pentagon? How could you find this measure without measuring the angles? Use the measure of the central angle to rotate the pentagon around the center point. 

10. What kind of polygon did you draw on page 5? How can you find its angle of rotational symmetry? Rotate by this angle around the center point to check your answer. 
11. A dodecagon is 12-sided polygon. What is the angle of rotational symmetry for a regular dodecagon? 
12. What is the angle of rotational symmetry for an n-gon?
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