Tasks for Proportion Circus
	Circles and squares

	
Here is a nested sequence of squares and circles.

· What is the ratio of the areas of the squares?
· What is the ratio of the areas of the circles?

Repeat for other regular polygons and inscribed circles.

	Ptolemy's theorem

	
Prove the following theorem attributed to Ptolemy 
(150 AD)

In a quadrilateral inscribed in a circle, the product of the diagonals is equal to the sum of the products of the opposite sides. 

AC.BD = AB.CD + BC.AD


	Golden section

	

A regular pentagon has side length 1. 
Find the exact length x.


	Pythagoras theorem
 (
c
) (
b
)	

	
 (
a
)	
	
Prove Pythagoras' theorem using an argument based on similar triangles.








	Cevians

	
A cevian is a line that joins the vertex of a triangle to a point on its opposite side. 

Draw two cevians from each base vertex, so that they meet the sides 1/3 of the way along. 

What is the relationship between the areas of the shaded triangle APB and the triangle ABC?


	Circumscribed triangle


	
If A = the area of the triangle


Show that 


	Harmonic division

	
Draw a rectangle ABCD and draw its diagonals. 
Then draw a perpendicular to one edge P1. 
Now join a vertex to P1. 
From where it crosses the diagonal drop another perpendicular to the same edge as before, P2. 
Continue in this way.....

What fraction of AB is AP1, AP2, AP3, AP4, ...?
Prove this. 
 

	Constructions


	
Suppose you are given lines of length 1, a, b.

Show how, with straight edge and compass only, you can construct lines of length:
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