Overlapping Squares 1 
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The Problem:

Take 2 identical 12 cm squares of paper. 

Place one exactly on top of the other. 

Now slide the top square some distance to the right and then upwards until you can see exactly half of the underlying piece of paper. 

Which positions are possible ?

Hints:

If the pupils need more structure, then you could lead them by suggesting they

· calculate the area of the squares 

· try moving the top square 3 cm to the right and 3 cm upwards

· find the area where the squares do overlap ( ie the 9cm by 9 cm part of the lower square that you still can’t  see ... 9 x 9 = 81 ) 

· deduce the area of the lower square that you  can  see (12 x 12  -  9 x 9  =  63 cm²)

· check whether this is more or less than half the original square

· adapt this initial attempt accordingly

Clearly the square doesn’t have to be moved ‘symmetrically’, and indeed the likeliest solution the pupils will suggest is the ‘ 6 cm across/up and no distance up/across ‘. Finding the in-between solutions can be prompted by a table :

Solutions :

Encouraging the use of Algebra  (  X  cm across and  Y cm up ) yields the equations:



( 12 – X ) ( 12 – Y ) = 72
or
12 ( X + Y ) - XY = 72


or, equivalently :
 Y = 12 ( 6 - X ) / ( 12 - X )    or
Y = 12 + 72 / (X - 12)
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which are easily plotted, and whole number, or symmetrical, solutions obtained:

	X
	Y

	0
	6

	1
	5.4545

	2
	4.8

	3
	4

	4
	3

	5
	1.7143

	6
	0
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Extension:

Solve the same problem, starting with rectangles of size 15 by 10.
Clearly, the problem is simply a transformation of the ‘square’ problem, and the locus of solutions can be deduced directly from the equations derived for the squares:

So, we have:

( 15 – X ) ( 10 – Y ) = 75
or
Y = 10 + 75 / (X - 15)
instead.

This family of rectangular hyperbolae are hardly ever encountered in our classrooms, and make a nice change from quadratic parabolae.

(The most basic hyperbola can be derived from asking a simpler question:

‘What two numbers multiply to make 12?’




Or
 ‘What shapes of rectangle have an area of 12 cm2 ‘)
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