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MX 12 The points A and B are fixed points in a plane and have position vectors a and b

SP C
respectively. The point P with position vector p also lies in the plane and is chosen so

~

that ZAPB = 90°.
(i) Explainwhy (a - p)«(b -p)=0 1

(ii) Letm = %(a + b)) denote the position vector of M, the midpoint of A and B. 3
Using the properties of vectors, show that | p - m|? is independent of p and

find its value.

(iii) What does the result in part (ii) prove about the point P? 1

(i) From the diagram, e

- — P~

PA =a-pandPB =b -p. s’,_,,_(, -~ ~

- -
As PA 1 PB,then(a - p)«(b - p)=0. e
(iiAs (a = p)«(b - p) =0, then v
asb-pe(a+b)+pep=0 * a-p
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1
= 15@2p - (a + b)P2

1
=12p -(a + b)|?
4IIN9 (a + b))l

1

212p - (a + b)-(2p - (a + b))]

%x4p-p—%><4p(a+b)+%x(a+b)-(a+b)
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But, from *, pe(a + b)=a+b + p-p,

hence, |p - m|?=pep -[a<b + pepl+ %(a + b)e(a + b)
= %(a + b)-(a + b) - a-b ,which is independent of p.

(iiiy As |p - m|? = %(a + b)e(a + b) - a-.b, then Plies on a circle, centre at origin with

radius \/% (a+ b)«(a+ b) — a«b units. Other solutions at
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