Symmetry Lesson Plan

Part 1:  Symmetry of the alphabet

Part 2:  Symmetry and matrices

Part 3:  Symmetries of the plane

Part 1:  Symmetry of the alphabet

Letter Symmetry Activity 1
Sort the letters of the alphabet into groups according to their symmetries.  

Compare your groups to other peoples.  

Letter Symmetry Activity 2.

Pick a letter with no symmetries.

Make a chart of what it looks like when you do a HT, a LR or a UD.

Add to your pictures of what it looks like if you do two transformations: e.g., HT+LR.

How many combinations of two transformations are there?

What happens if you do the same transformation twice?

What about combining more than two transformations?

Part 2:  Symmetries and matrices

Activity 1: Calculator

1. On your calculator define these matrices: [A]=
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, [B]=
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, [C]=
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2. Multiply [A]*[C] and record the result.  

3. The matrix [C] can be interpreted as a triangle with vertices at (1,1), (2,4), (4,2).  Draw this triangle, and the one for the matrix [A]*[C] on graph paper. What is the relationship between the triangle [C] and the triangle [A]*[C]?

4. Multiply [B]*[C].   What is the relationship between the triangle [C] and the triangle [B]*[C]?

5. Multiply [A]*[B].  Enter the result as a new matrix [D].

6. What is the relationship between the triangle [C] and the triangle [D]*[C]?

7. Make a multiplication table to show the products of all combinations of [A], [B], and [D].  What do you notice?  What does that mean about symmetries?

Activity 2: GSP

1. Under the Graph menu, select Create Axes and Show Grid.  Make sure Snap to Grid is checked.  Put three points A, B and C, at (1,1), (2,4) and (4,2).  

2. Put a line segment from (5,5) to (-5,-5) and one from (5,-5) to (-5,5).  

3. Select one of the line segments, and choose Mark Mirror from the Transform menu. 

4. Select the three points A, B and C, and choose Reflect from the Transform menu.

5. Find a matrix [E] such that if [C]=
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 corresponds to the triangle ABC, then [E]*[C] corresponds to the image of ABC under the reflection you did.

6. Reflect ABC across the other line segment, and find a matrix that corresponds to that reflection.

7. What happens if you rotate ABC 90 degrees around the origin?  What matrix corresponds to this transformation?

8. Divide into two groups and make tables showing the result of combining pairs of transformations or 2x2 matrices.  Compare your tables.

Part 3: Symmetries of the plane Field trip

Materials:  sidewalk chalk, markers, while paper, graph paper

Resources: 

http://www.ucs.mun.ca/~mathed/Geometry/Transformations/brick.html
http://www.ucs.mun.ca/~mathed/Geometry/Transformations/symmetry.html
Stops 1&2: BAC brick wall facing Highland

· Mark a reference point on the standard style brick wall.  

· Place a piece of white paper over that part of the wall, and record with markers the reference point and the lines of the bricks.  

· Have students suggest answers to: “What transformations map the paper onto the wall so the lines match?”  

· Have students record and classify their answers, noting conjectures about the transformations.  Focus on rotations, and reflections, and note the relationship between them.  For this type of wall the reflections and rotations are: two perpendicular reflections (and the half turn they produce at the centre of the brick) and another half turn.

· Repeat the above exercise with the other brick pattern, made up of bricks lined up beside each other in nice rows.

Stop 3: The back wall of Kipowa Arts Centre

· Have the students use their own paper to determine the transformations in this brick wall.  They can either use white paper on the wall, or copy the pattern onto graph paper. 

Stop 4: Tim Horton’s

· Have the students use their own paper to determine the transformations in the brick walk in front of Tim Horton’s. 

Stop 5: City Hall

· Repeat the exercise on the brick walk in front of city hall.  The set of transformations will be the same as one they have already done.

Stop 6: The vacant restaurant at Gaspereau and Main. 

· Repeat the exercise on the brick walk in front of the restaurant.  This one is difficult and requires care.  It involves glide reflections.

Stop 7:  Denton Hall.

· Repeat on the wall of Denton.  The set of transformations will be the same as one they have already done.

Stop 8:  Challenge:

There are 17 different sets of transformations that will produce regular symmetry patterns on the plane.  

1. As far as I know only six can be made with rectangular bricks.  Five have been identified during this walk.  What is the sixth?  

2. One of the ones that can’t be made with rectangular bricks can be seen in the brick walk in from of the entrance to the library.  What are its symmetries?

3. How many other symmetry patterns can you find in the floors and walls of Wolfville?
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