The Truncated Square
The Problem :
Isosceles right-angled triangles are removed from the four corners of a square as shown. The total area of the triangles is 200 cm2. What is the length of the diagonal of the rectangle that remains?
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Extension :
For what possible sizes of square is this construction possible ? ( using exactly the values in the original problem statement )

Hints :
Use appropriate variables ( eg x and y ) for the sides of the triangles, and for the length of the desired diagonal.
Apply Pythagoras’ theorem:

Express the diagonal in terms of these variables, and start substituting the equations ... 
Solution:
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PQ ² = a ² + a ² = 2 a ²
QR ² = b ² + b ² = 2 b ²
Hence PR ² = PQ ² + QR ² = 2 ( a ² + b ² )
But the area of the 4 triangles is exactly 2 ( ½ a ² ) + ( ½ b ² ) = a ² + b ²
which we are told is 200 cm ²...
Hence, PR ² = 2 x 200 = 400
and so PR = 20 cm
