Ratio Cut

The Problem:

A rectangle is cut into two areas by a single line from a corner, as shown.
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The areas are in the ratio of 1 : 2.

What is the ratio of a : b ?

Harder:

If, instead, the ratio of the areas was 3 : 8, find the ratio a : b.

Solution:

a : b = 2 : 1


Harder:
a : b = 6 : 5

Trial and error ( or algebra) works quite quickly here, but there’s a nice geometric approach that works for the harder example too.
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If we rotate the original dividing line until it cuts the rectangle horizontally, the two areas are exactly the same as before.

Now, however, it is clear that the ratio of the two areas is simply the ratio of the two lengths  x : y

i.e. 
x : y = 1 : 2
, and  x  is a fraction ( of the total height of the rectangle.

When we rotate the horizontal line back again, until it passes through the corner as before, we see that   a  must be a fraction  ( of the height of the rectangle.

i.e. 
a : b = 2 : 1
In the harder example, x : y = 3 :8, and x is 
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 of the height of the rectangle.

After counter-rotation, a is 
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 of the height, and the ratio  a : b = 6 : 5
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