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19. The diagram shows a small regular octagram (an eight-sided star)
surrounded by eight squares (dark grey) and eight kites (light grey) to
make a large regular octagram. Each square has area 1.

What is the area of one of the light grey kites?
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19. B Aseach square has area | its side length must be 1.
The external angle of the small regular octagon is § x 360° = 45°
Hence, as the sum of the angles on a straight line is 180° and the sum of the angles in a kite is
360°, the four angles in each of the eight kites (white) are: 90°, 90F, 135° and 45°.
As the light grey kites and the white kites are similar, the interior angles are the same. Two of
the sides of the grey kite have length 1. Let the other sides have length a. Using the Cosine Rule
twice within a light grey kite, the square of the short diagonal is 17 + 17 =2 x 1 x 1 cos 135° =
at +a* —2ax acosd5®. Hence 2+ 2 x 1/v2 = 2a* - 24* x 1//2.
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But the area of one of the light grey kitesis 2 x fa x 1 = a.
Hence the area of one of the light grey kites is 2 + 1.

Thus a® = andsoa = V2 + L.



