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Suppose that P is a general point on a rectangular hyperbola and
that the tangent at P crosses the x and y axes at A and B
respectively. Show that:

(i) AP = BP [7 marks]

(ii) the triangle OAB has a constant area, as P varies [2 marks]



Solution
(i) Suppose that the equation of the rectangular hyperbola is
2
xy = c? and that P is the point (a, %) [1 mark]
Then £ = —¢2x~2, [1 mark]
dx
and the equation of the tangent at P is

c? c?
y——= —;(x—a) [1 mark]
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Then AP? = (2a — a)? + (— —0)? =a? + [1 mark]

and BP? = (a — 0)? + (———)2 = a? +—
Thus AP = BP, asrequired. [1 mark]

2
(ii) Area of OAB = %(Za) (2%) = 2c¢?; ie a constant [2 marks]



