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Given the curve y=x2, we are told the following: 

GradientOC=GradientAB [since AB and OC are parallel]

A = (a,a2)
B = (b,b2)
C = (c,c2)


Since MOC=MAB, we get that 
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Let 4 =(a>a®), B=(b»b?), and C = (c:¢?). Prove thata+b=c.

Imagine drawing another parallel line DE, where D and E are two other points on the
parabola. Extend the ideas of the previous result to prove that the midpoints of each
of the three parallel lines lie on a straight line.
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. Since a2-b2 is the difference between two squares, we can write it as (a-b)(a+b)

So therefore 
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 which simplifies to give c=a+b, or a+b=c

Extending the problem to include the line DE, we have the following graph:
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In this situation let 


D = (d,d2)
B = (e,e2)
Replacing a and b in the argument for a+b=c, we get 
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So therefore c=a+b=d+e

The midpoint of each of the lines OC, AB and DE can be calculated:

MidOC = 
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MidAB = 
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MidDE  = 
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As can be seen, the x co-ordinate of each midpoint occurs when 
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. So therefore, all the midpoints must lie along some straight line where 
[image: image9.wmf]2

c

x

=

 consistently, i.e. the line 
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. This is the only possibility, and can be prooved since the gradients from MidOC ( MidAB; MidAB ( MidDE; and are both 0, as when we find the gradient of each using 
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 is always 
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. Since each line shares the common point of the midpoint of A, and has the same gradient, the midpoints have to lie in the same straight line. 
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