Centre Squares
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This square is formed by joining the centres of four squares.

How many different squares can be formed by joining the centres of any four squares  on a 6 x 6 grid?

                      on a7x7grid?

                      on an 8x8 grid? 
                      on any grid?

'Tilted Squares'

· Exploring the properties of squares and their areas 

· Discovering that some squares with integer areas CANNOT be found on a square lattice 

· Meeting or revisiting Pythagoras' theorem

Find the areas of some of the following squares:

· A square based on a 2 across and 1 up base

· A square based on a 3 across and 1 up base

· A square based on a 4 across and 1 up base

· A square based on a 5 across and 1 up base

What do you notice from your results?
Test out your insights with a square based on an 8 across, 1 up base.
Predict the area for the square based on a 20 across, 1 up base. 

Have you a simple strategy for making your predictions?
Have you a simple method for working out the areas? 

How can you describe the squares whose areas are respectively 122 square units and 2501 square units?

Now consider squares with a 'more tilted' side length:


 
Can you find the areas of some of them?

What do you notice from your results this time?
Test out your theory with a square based on an 8 across, 2 up base and other squares with a base from the n across, 2 up set.
Predict the area for the square based on a 20 across, 2 up base.

Does your simple strategy for making your predictions still hold true?
Likewise, does your simple method for working out the areas still work? 

How can you describe the squares whose areas are respectively 260 square units and 580 square units? 

What observations, thoughts and conclusions can you now offer? 

What about squares that tilt even further?
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What areas are possible?
What areas are impossible?
Why?

