Stained Glass Windows

Finding the number of squares in a rectangular grid is easy, when you know the length and width. However, many floors are tiled ‘on the diagonal’, instead. How do you find the number of tiles needed?

Old or stained glass windows are often rectangular in shape, but are composed of many smaller ‘rhombi’ (diamonds), which are ‘tiled’ on the diagonal, too.

The Problems:

Windows:
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Find the number of diamonds in the windows shown above, and deduce a quick way to do this, using only the original width and height of the ‘frame’.

Kitchens:

A kitchen floor is tiled ‘on the diagonal’, with squares of diagonal width 18 cm.

The floor area measures 369 cm by 270 cm, and the tiles cost £1 each, fitted.

How much will this flooring cost altogether?

Solutions:

A = 12

B = 10

C = 17½
D = 91

Kitchen floor costs £615

Counting diamonds is easy enough for A and B.

Using diamond widths and heights as our units, we have:

A
w = 2, h = 3

and Total number of diamonds = 12

B
w = 2, h = 2½
and Total number of diamonds = 10

The obvious formula is:

Area, or Total number of diamonds = width x height x 2

 This can be confirmed by looking at a single diamond, where the ‘unit’ frame contains two diamonds, albeit in pieces:
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Hence, the total number of diamonds is found by multiplying the number of ‘unit’ frames (simply w x h) by two.

Then, 
C = 3½ x 2½ x 2 = 17½

And
D = 6½ x 8½ x 2 = 91

The Kitchen floor:

Using the same method, 
width of floor 
= 369 ÷ 18 = 
20½ 
tiles





length

= 270 ÷ 18 =
15
tiles

So, number of tiles = 20½ x 15 x 2 = 615

Cost = £615

