Towering Trapeziums
If lines OC and AB have the same length, calculate the area of trapezium ABDC.
We are given that the triangle OGH is an isosceles triangle and because lines AB, CD, EF, GH are parallel, triangle OAB is a similar shape to triangle OGH. Therefore, has angles of 45 degrees, 45 degrees and 90 degrees. The <OGH is 90 degrees, and the other two are 45 degrees. We are also given the area of triangle OAB, which 1 square units. Using this information, we can determine the area of trapezium ABDC. 
Firstly, we must use the formula for the area of a triangle,
A = 1/2(bh)
2A = bh 
2 = bh
AB = b
Now, if we half the right angled isosceles triangle into two right angled isosceles right angles triangles, we can determine the length of AB. Using the relative sizes of a 45 degree right angled triangle:
1:1: √2
½(AB):h = 1:1
Therefore, AB is twice the length of the height and so AB = 2 and h = 1 (because the area is 1 square units). Because OC is equal to AB, OC = 2 and so OD = 2 because the triangle OCD is similar to OGH and so is a right angled isosceles triangle. Yet again using relative sizes we can determine the height of the trapezium. 
CD: OC = √2:1
CD = 2√2
Because we now know that the height of each right angled isosceles triangle in this shape is half the base, the height of triangle OCD = 2^1/2. Thus, the height of the trapezium is 2^1/2 – 1
A = ½ (a + b) h,
A = ½ (CD + AB) (√2 – 1)
A =1/2 (2√2 + 2) (√2 – 1)
A = 1 square units
If lines OE and CD also have the same length, calculate the area of trapezium CDFE.
OE = 2√2
Using the relative sizes ratio for a right angled isosceles triangle:
EF = 4
Therefore,
Height of triangle OEF = 2
But the height of the trapezium is 2 – √2
Area of trapezium CDFE: 
A = ½ (a + b) h 
A = ½ (EF + CE) (2 – √2)
A = ½ (4 + 2√2) (2 – √2)
A = 2 square units
If lines OG and EF also have the same length, calculate the area of trapezium EFHG.
OG = 4
Using the relative sizes ratio for a right angled isosceles triangle,
GH = 4√2
Therefore,
Height of triangle OGH = 2√2
But the height of trapezium = 2√2 – 2
Area of trapezium EFHG,
[bookmark: _GoBack]A = ½ (OG + GH) (2√2 – 2)
A = ½ (4 + 4√2) (2√2 – 2)
A = 4 square units
What would be the area of the nth trapezium in the chain?
	Term
	1
	2
	3
	4
	5

	Area
	1
	2
	4
	8
	16


The sequence increases exponentially, because the term will be 2 to the power of the term before.
E.g.
If we want the area of term 5, we can calculate it using 2^4 = 16 and this works for the areas we have found using algebra. 
Therefore, the area for the nth term will be:
An = 2n-1(When area =A and nth term = n)

Can you explain your results?
The reason for this is because each trapezium is a similar shape to the one before. So, if we increase the scale factor by root 2 (due to the relative sizes of a right angled isosceles), the area factor will increase by 2. Because AF = SF2. 
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