In the first part of this proof, the objective is to determine how the areas of the red, blue and green regions that are all semicircles, are related.  
[image: http://nrich.maths.org/content/id/11483/triangles-figure0.png]






As the formula for determining the area of a circle is, to find the area of a semicircle is. 
Thus the area of the red semicircle is, which is. 
The area of the green semicircle is, or. 
The area of the blue semicircle is, which simplifies to. 
These areas are all related as the radii are 3, 4 and 5 respectively, which is the ratio used to prove Pythagoras’ Theorem in a right-angled triangle. Any triangle whose sides are in the ratio 3:4:5 is a right triangle. Such triangles that have their sides in the ratio of whole numbers are called Pythagorean Triples. 

[image: http://nrich.maths.org/content/id/11483/triangles-figure1.png]The second aim of this proof is to show how the areas of the red, blue and equilateral triangles are related.







In order to determine the area of a triangle, the formula  is used. However for an equilateral triangle, the height is determined by. As such the area of an equilateral triangle is defined as 
Thus, the area of the Red Δ is  
 
 25
The area of the Green Δ is  
  
 A  = 16
The area of the Blue Δ is  
  
 9
These areas all relate because if you look at the numbers at the front of the surd, you’ll notice they are 9, 16 and 25, which when square rooted give 3, 4 and 5, which are, as previously stated, a Pythagorean Triples and form a right angled triangle which demonstrates Pythagoras’ Theorem.

[image: http://nrich.maths.org/content/id/11483/triangles-figure2.png]The third question asks how the areas of the red, blue and green similar triangles are related. 








As the three triangles are similar, it means the angles are the same in each triangle, while the size of the sides may vary. Θ

Thus; z
y
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This means 
Being similar triangles, means you are able to you the equation, 
Henceforth, the area of the Blue Δ is  
  
 
In the green Δ,. 
Thus the area is  
 
In the red Δ,. 
Therefore the area if  
 
These areas all relate, because if you square root each final equation, the ratio of the areas is 3:4:5, which, as stated previously is a common Pythagoras Triples and is used to establish Pythagoras’ Theorem.

Expanding further, you could try various shapes, in place of the semicircle and equilateral triangle, to see how the areas relate to each other and to see whether they would also verify Pythagoras’ theorem. 
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To determine the area of the rectangles, the formula 
Assuming that the width of all three rectangles is 2, use the assumption in the formula
Blue rectangle Area = 
 
Green rectangle Area=  

Red rectangle Area = 

If you look at the ratios between the areas it is 12:16:20, which simplifies to 3:4:5, which would show Pythagoras’ Theorem by forming the Pythagoras’ Triples. However, Blue rectangle area + Green rectangle area ≠ Red rectangle area, as 12 + 16 ≠ 20. Thus in the case of using rectangles, it doesn’t confirm Pythagoras’ Theorem.

If you used squares instead of rectangles, as shown in the diagram below
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Thus to find the area of a square is 
Blue Square Area = = 36
Green Square Area = = 64
Red Square Area =  = 100
The ratio between the three squares is 36:64:100, which once again simplifies to 3:4:5, thus proving Pythagoras’ Theorem.


This last question asks to prove Pythagoras’ Theorem, without using the Theorem, by showing how the areas of the blue and green triangles that have been formed by dropping a perpendicular line relate to the area of the red triangle. 






90-θ
x


θ
10-x
h

90-θ
θ



As h is common to both triangles, it follows that  -> 6h=8x -> 
To find the area of each circle, the formula  is used.
Thus the area of the Blue Δ,  
[bookmark: _GoBack] 
The area of the Green Δ is  
 
As the area of the Red Δ is  ->,
It means that Area (Blue +Green) = Area (Red)
∴   
  
x= 3.6
Knowing the value of x, means we are able to substitute this value into some of the above equations to find the areas of the Green and Blue triangles.
Blue Δ= 
Green Δ= 
Red Δ = 
If you simplify these values, the final ratio results in 3:4:5
	Blue
	Green
	Red
	

	216
	384
	600
	R1

	108
	192
	300
	R1 2=R2

	54
	96
	150
	R2=R3

	27
	48
	75
	R3 =R4

	9
	16
	25
	R4=R5

	3
	4
	5
	



This proves Pythagoras’ Theorem, as it results in the Pythagoras’ Triples, which is the most common ratio used when creating a right angled triangle that satisfies the rules of the Pythagoras Theorem.
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