Rectangle Cut

The Problem:
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The rectangle shown has been cut into 2 pieces of equal area by a straight line through the centre O

Use a further straight line through O to divide it into 4 pieces of equal area – how far from B does the new line cut BC ?

Solution :

There is a nice visual ‘trick’ to solve this one, but simply dividing BC in the same ratio as AB was divided – viz  
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  does the job quickly ! 

To cut any square into 4 congruent quarters, draw 2 lines through the centre at right angles.

To do the same to a rectangle of 
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 ratio r , you simply apply a stretch of factor  r  to the square of equal width. All areas will be increased by this same factor, no matter what their new appearance may be.

Now, our rectangle can be considered as a square of width 10, that has been stretched horizontally by a factor of 12 ÷ 10 = 1.2
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Before the square was stretched, the first dividing line must have cut AB

a distance 5 ÷ 1.2 =  
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  from A

Hence, the second dividing line must be as shown
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Now reapply the horizontal stretch, factor 1.2 …

Hence our desired line, cutting BC a distance  
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 from B
NB This approach works nicely for ellipses too, recalling the idea of ‘conjugate diagonals’
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