TOWERING TRAPEZIUMS

The area of the trapezium  is the area when triangle  is subtracted from triangle . Let . Then



Therefore 



Let . By the Pythagorean theorem,



Plugging in the value of , we have



The area of triangle  is . Therefore the area of the trapezium is 

It is clear to see that all the trapeziums are similar.

Say  was length,  and  was length , then 

                                                                     

If   was , then 



If we call  the length of the  parallel line, then



So



This is the scale factor between the sides of adjacent trapezia, so the area factor between them is 2. We now need to find the area of the first trapezia to find a formula for the others.  The area of the triangle  is  and the area of the triangle  is , therefore the area of the first trapezium is 



Which simplifies to



From the area factor, we know that the second trapezium will have twice the area of the first and so on. Here is a table for the first few trapeziums



	 (trapezium number)
	Area of trapezium

	1
	

	2
	

	3
	


The areas can also be written 
	 (trapezium number)
	Area of Trapezium

	1
	

	2
	

	3
	



Looking at the powers of two on the right hand side, we see that the area of the  trapezium is



[bookmark: _GoBack]And since , the area of the  trapezium becomes 
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