EF bisects XY Holden Mui

§ Problem Statement

ABC’s incircle has center I and is tangent to BC, mind AB at D, I, and F. If
(ADI) intersects AB and AC' again at X and Y, prove E'F bisects XY

§ Diagram
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§ Solutions

Solution A

Since LIXY = LIAY = LXAI = £XY I, the midpoint of XY is the foot from I to
XY. Then the desired collinearity is I's Simson line with respect to AXY".

Solution B

Since

LIXY = LIAY = LX Al = LXY1,
IX =1Y,s0 FX =+IX2—-FI? =+IY? - EI? = EY. Now,

Pow(apr)X — PowppmX = FX - AX — FX?
=FX-AF
=EY - AY
=EY? - EY - AY
= Pow(ppr)(Y) — Powapm (Y)

so the midpoint of XY lies on EF, by linearity of power.
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