‘YOU DID ALL THAT WITH A CIRCLE’

You’ll be amazed at how much geometry there is in a circular piece of paper.  To complete all shapes, you will need twenty identical circles.  If there are twenty or more students, each student starts with one circle.  If there are fewer than twenty people, you’ll need some students to prepare two or more circles each.

Equipment:  Compasses, Scissors, Glue        
STEP 1 

It’s important that the circles are identical to begin with.

Take a sheet of A4 paper and draw a circle that goes as near as possible to the edges.  Cut the circle out.








A4 sheet

STEP 2
Making an equilateral triangle

Mark the centre of the circle with a small dot.

Fold part of the circumference towards the centre, making sure you just touch but not cover the small dot at the centre.





Now fold the other part of circumference towards the centre, making sure it forms a sharp point with the first fold.



e.g.

sharp point

Repeat this procedure for the remaining unfolded circumference.


turn over














equilateral triangle

At this stage you should have three ‘sharp’ corners (with no overlapping at the corners) and the dot at the centre should only just be visible.

Question 1.

What are the properties of an equilateral triangle?
STEP 3

Converting to an isosceles trapezium

With the side of the triangle that has the folded circumferences facing you, fold the top vertex towards the middle of the opposite side.

                  turn over






       


      isosceles trapezium

Question 2.

What does ‘isosceles’ mean?

3.   What properties does a trapezium have?

STEP 4

Converting to a Rhombus

Fold the left or right hand corner towards the corner directly opposite.




Turnover  


           



Question 4.
What are the properties of a rhombus?

     5.   What is the difference between an rhombus and a parallelogram? 

STEP 5
Converting to a small equilateral triangle

Fold one of the corners to the opposite corner.



Four layers thick






Question 6.
How many of these small equilateral triangles will fit into the original large 
equilateral triangle?

7. The large triangle is an enlargement of the small triangle because they are the same shape but different sizes.

What is the scale factor for this enlargement?

STEP 6
Converting to a tetrahedron

Simply unfold the three overlapping corners, forming them into a point.  You will need to hold the sides together at the top apex.



Tetrahedron  

Question 8.
What does ‘tetra’ mean?

9.  What do you think ‘hedron’ might mean?

10.  What language did this word come from?

11. Shapes, like this tetrahedron are called Platonic’ Solids.

The word ‘Platonic’ comes from the name of their discoverer. What was his name?

12. Platonic Solids has the common property that all the sides that make up the shape are identical. Can you name any other platonic solids?

13. Is a tetrahedron the same shape as the famous pyramids in Egypt?

STEP 7
Converting to a regular hexagon

Unfold the tetrahedron until it is the large equilateral triangle.

Fold each corner of the triangle into the centre.



Turn over







Question 14. Why is this hexagon called ‘regular’?

               15. The six triangles that combine to form the hexagon are equilateral also.  How 
                     many of these triangles would fit into the original large equilateral triangle?

               16. What is the scale factor for this enlargement?

               17. We have looked at three equilateral triangles now.

    If the smallest one had a side length of 1 unit, what would the sides of the other 
                    two be?





1
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STEP 8      Converting to a truncated Tetrahedron
Open the hexagon up to form the original tetrahedron.

The paper will now have six fold lines as shown.


                     At this point, the central triangle (D)


can be coloured in since this will



form the outside face of the finished shape.

Form a tetrahedron as before.    

Now take two of the three triangles above the crease (dotted line) and fold them down

so they form a flat top. The point of ‘A’ should fit in between the two layers that make up ‘B’

A is underneath ‘B’

Fold down ‘C’ and glue it onto the top of B.

Question 18. What does truncated mean?

STEP 9      Making an Icosahedron

Glue the edges of twenty of these shapes together.

Glue in pairs initially and then join them all together to form a 20 sided “spherical” icosahedron.

Before the last piece is glued into position, you might like to put a length of string with a knotted end into the shape so it can be suspended from your classroom ceiling.

Question 19. Is this shape a platonic solid?

               20. A Dodecahedron is also a platonic solid


‘Do’ means ‘two’.  ‘Deca’ means ‘ten’.


How many sides do you think a dodecahedron has?

This lesson plan works successfully with groups from year 7/8 to 11

Obviously questions are tailored to the ability of your students.

A tremendous amount of geometry is covered and the activity serves as a springboard to more detailed exploration of platonic solids and polyhedra in general.










