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A tessellation or tiling of the plane is a complete covering (with no gaps or overlaps) of the plane (think a sheet of paper) with a collection of sets called tiles.  The tiles can be…

any collection of shapes  (a  tessellation)

Or

One congruent regular polygon  (this is called a regular tessellation) 

Or

A collection of congruent regular polygons (this is called a semi-regular tessellation when the arrangement of polygons at each vertex is identical

==============================================================

Since there are many shapes out there with which we could attempt to tile the plane, we will consider the “easiest” ones first- the regular polygons.  Remember a regular polygon is one whose interior angles all have the same measure and whose sides all have the same length. There is an easy way to generate the regular polygons with a circle.  

Activity 1:  Generating the regular polygons with a compass and protractor. 

Step 1: construct a circle with your compass

Step 2: To make a regular polygon with n sides, plot n equally spaced points about the perimeter of your circle.  How are you going to decide what equally spaced means?

Step 3: Connect these n points, there is your regular polygon.  

Question 1: Why does this method make a regular polygon? Be specific.   Why would we have to “estimate” with a polygon with n=7 sides?

Question 2: Generate the regular polygons with n=4,5,6 sides. 
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Step 1: Construct a circle on your GSP worksheet.

Step 2: There should be a point on the perimeter of your circle.  If you select it, you can form another point on the perimeter that is x degrees away from the highlighted point by using the transform->rotate by x degrees about the center point option.  If you keep doing this (if you have chosen the appropriate x value) you will get n equally spaced points on the perimeter of your circle. 

Step 3: Connect your n perimeter points with line segments.  What do you get?

Step 4: Highlight the appropriate points to measure each interior angle.  

Question 1:  Construct regular polygons with n=3,4,5,6,8,9 sides or until  you see the connection between the number of sides a regular polygon has and the measure of each of its interior angles. What happens when you try your method with n=7?

Question 2: With the regular polygons you constructed also measure the “central” angles (the vertex is the circle center and the rays go through a pair of adjacent vertices) .  What is the connection between the number of sides a regular polygon has and the measure of each of central angle?  

Question 3: What is the relationship between the interior angle and the “central” angle (the vertex is the circle center and the rays go through a pair of adjacent vertices).  Justify this relationship. 
Activity 3: Which regular polygons tessellate the plane?

Remember to tessellate the plane, you must be able to place that same polygon “next” to itself over and over with no gaps or overlaps.  To be systematic about this, lets first start with triangles.  

Step 1: Make a template of your regular triangle you made in activity 1. 

 Step 2: Let’s try to tessellate the plane with it.  As you do this, think about the following:

· the plane is infinite in size, can I try to fill something else that is smaller and will model a plane?

· When you start tracing out the triangles how can you do this in an organized or systematic way?   Like maybe focus on one point in the plane and filling the space around it. 

· How is filling the plane with triangles connected to the rigid motions you learned about?

Step 3: Start your tessellation.

Question 1: Did the regular triangle tessellate the plane?

Question 2: Which other regular polygons will tessellate the plane?  EXPLAIN carefully.  Hint: The reason is connected to the measure of the interior angle of a regular polygon. You found these in Activity 2. 

Question 3: Which regular polygons do not tessellate the plane?  EXPLAIN carefully.  Again, this is connected the interior angles. 

Activity 4:  Finding shapes (that are not regular polygons) that tessellate

There are an infinite number of shapes out there, so this is a big question.  We will start out by just looking at some specific shapes and seeing if they work.  Next, we will be systematic and look at rectangles and triangles. 

Question 1: First, figure out which of these shapes will tessellate the plane.  Also state whether it would be regular, semi-regular or just a plain tessellation. Explain!
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Question 2: From activity 2 you have figured out whether a square (a regular 4-gon) tessellates the plane.  Do all rectangles tessellate?  Explain carefully.

Question 3:  Will all triangles, no matter whether they are equilateral, scalene or right, tessellate the plane?  
Question 4:  Will all parallelograms tessellate the plane?  Be specific. 

Question 5:  Will all  isosceles trapezoids tessellate the plane?  Be specific. 

Question 6: what do the angles of a figure have to do with whether it tessellates the plane or not?  Be specific. 

Question 7: Come up with your own shape that will tessellate the plane.   See class discussion for some help.

Question 8: Come up with a polygon that will not tessellate the plane. 

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

Go check out this cool website:

http://www.shodor.org/interactivate/activities/tessellate/
