Pendants

The Problem:

Shown below are several pendants, for use on necklaces. The plain areas are to be made from silver, and the shaded areas from gold.

Your task is to calculate the fraction, or proportion, of each pendant that is made from gold.
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Solutions:

The first three pendants all have a gold area of one half the scale, and therefore one quarter the area, of the entire piece.

Pendant D’s gold area is  2/3 the scale, and therefore  4/9 the area of the original piece.

Pendant E’s smaller circles are 1/3 the scale, and therefore  1/9 the area of the original piece. Hence the final gold proportion is  6/9 or 2/3 .

The ‘nice’ method that this problem draws attention to is the ‘scale factor squared’ ratio for area enlargements.

Alternative methods use either a suitable grid (isometric for all except C and E) or area calculations, followed by cancelling-down.

Looking at the top right quarter of Pendant C gives rather a nice surprise, perhaps …
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Since the shaded semi-circle comprises two quarters of the entire quadrant (by the above reasoning), the shaded and white parts of the design are equal.
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