Euler’s dice(Y7)


Patterns and pronumerals
Which objects will you count?
Write the three objects your group is responsible for counting.
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1. ______________________
2. ______________________
3. ______________________


Class data table
Fill in your group’s objects first. Then copy the agreed class results for all remaining objects once the class table on the board is complete.
	Object
	Base shape
	No. of edges on base
	No. of faces
	No. of vertices
	No. of edges

	Triangular prism
	Triangle
	3
	5
	6
	9

	Square prism
	
	
	
	
	

	Pentagonal prism
	
	
	
	
	

	Hexagonal prism
	
	
	
	
	

	Octagonal prism
	
	
	
	
	

	Triangular pyramid
	
	
	
	
	

	Square pyramid
	
	
	
	
	

	Pentagonal pyramid
	
	
	
	
	

	Hexagonal pyramid
	
	
	
	
	

	Octagonal pyramid
	
	
	
	
	



What do you notice?
Look at the completed table. Write down at least three things you notice:

	What do you notice?
	Why does it hold?
	Rule

	Prisms always have two more faces than the number of sides on the base.
	There is one rectangular face for each side of the base, plus one face on the top and one on the bottom.
	Number of faces = number of base sides + 2
Or 

	
	
	

	
	
	

	
	
	



Remember, let  = number of edges of the base,  = number of faces,  = number of edges, and  = number of vertices.
What else can you find?
Using the pronumerals , , , and , find as many rules as you can from the table. Write them below.
	Rule
	Works for… (prisms/pyramids/both)

	
	Pyramids

	
	

	
	

	
	

	
	

	
	



Now set  aside
Look at just , , and . Can you find a relationship between these three variables that holds for every object in the table? Record your attempts below, including ones that didn’t work.
	What I tried
	Does it hold for every polyhedron?

	 is always 14 (for a triangular prism)
	No, it gives a different number for different objects
(6 + 12 = 18 for square prisms)

	
	

	
	

	
	

	
	

	
	

	
	



Euler’s rule
The relationship that holds for every prism and pyramid: _____________________________


Mystery objects
Each object in the table below is either a prism or a pyramid. Use the rules you found to fill in the missing values.

	Prism or pyramid?
	Base shape
	
	
	
	
	Working out space

	Prism
	Hexagon
	
	
	
	
	

	Prism
	
	
	20
	
	
	

	Prism
	
	
	
	20
	
	

	Pyramid
	
	
	
	
	17
	

	
	
	
	16
	30
	
	

	
	
	
	16
	14
	
	



Reflection
A prism and pyramid have the same base shape. Which has more faces? More edges? More vertices? Explain why.

	

	



Pick any two numbers for  and . Can you always find a value of  that gives you a real polyhedron? Try a few examples. What do you notice?

	

	



Many of your rules likely include the variable . But Euler’s rule connects ,  and  without . Why do you think  disappears?
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