Tessellating With Polygons That Are Not Regular
1. The scalene quadrilateral you have been given has no special angles, no equal segments.  It is irredeemably scalene.  Will it tile the plane?  Does your answer depend on whether the quadrilateral is convex or concave?  If you think it will, tell a friend over the phone what transformations you used to guarantee that your quadrilateral will tile the plane.
2. Find a quadrilateral that can be divided into two congruent scalene triangles.  What does this say about the tessellability of an arbitrary triangle?

3. Design a pentagon that you can convince your neighbour will tile the plane.  What properties of your pentagon make you so sure that it really will tile?
4. Design a pentagon that you can convince your neighbour will not tile the plane.
5. On the squared paper provided draw a lattice hexagon which will tile the plane.  Convince your neighbour it will tile
6. Draw a hexagon with three pairs of equal, opposite and parallel sides.  There should be three different side lengths.  Such a hexagon is called a parhexagon.  Show that a parhexagon will tile the plane.
7. In the parhexagon you drew in Question 8 draw a segment that joins the parallel sides and passes through the centre, thus dividing the hexagon into two congruent pentagons.  Does this pentagon tile?  What constraints are there on the sides or angles of this pentagon.
8. In the fragment of MC Escher’s tiling based on five-petalled flowers you will see pentagons, four of which form a hexagon.  What are the constraints on the sides and angles of this pentagon? 
9. A second Xerox is the outline of MC Escher’s design based on butterfly, which is not a polygon.  Nevertheless, if you join the vertices of this tiling with segments you see that the butterfly is a masterly transformation of a pentagon.  What are the constraints on the sides and angles of this pentagon? 

10. Draw a scalene triangle.  On each side construct an equilateral triangle.  A theorem attributed to Napoleon states that the centroids of these equilateral triangles form another equilateral triangle.  How does the diagram prove this theorem?  Does hexagon YAZCXB tile the plane?  What are the constraints on the angles and sides of this hexagon?  What pattern is formed by the marked centroids of the equilateral triangles?
